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ADVERTISEMENT
TO THE EIGHTH EDITION.

The first four Editions of " Quain's Elements of Anatomy"

were the work of the late Dr. Jones Quain ; and it has been deemed

advisable still to retain the title by which the book has been so long

known, notwithstanding that in passing through the succeeding

three Editions, and that which now appears, it has undergone

alterations so extensive and fundamental that little of the original

text now remains.

Of these later Editions, the fifth was brought out under the

editorship of Professor Richard Quain and Dr. Sharpey ; the sixth

was edited by Dr. Sharpey and Professor Ellis, and the seventh by

Dr. Sharpey and Dr. AUen Thomson, in association with Dr.

Cleland, Professor of Anatomy in Queen's College, Galway, whose

extensive and exact knowledge of the existing state of Anatomical

Science was of much service throughout the work.

In the present Edition the distribution of the matter between

the two volumes has been in some respects altered ; and it is be-

lieved that the use of the book by students will be facilitated by

the change.

The First Volume consists of the Special or Descriptive

Anatomy of the Bones, Joints, Muscles, Vessels, and Nerves. It

also includes the subject of Surgical Anatomy, which was formerly
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treated of in a distinct chapter, originally written by Mr. Quain, but

this is now incorporated, in substance at least, with the description

of those Muscles and Bloodvessels to which it has special reference.

It will be further noticed that the description of the Bones and

Muscles has undergone considerable change, that in both of these

sections a short account of the Morphology has been introduced,

and that in that on the Muscles the varieties have been more fully

described than in the previous Editions. The whole of this volume

has been edited by Dr. Thomson, in association with Mr. David

N. Knox, M.B., Demonstrator of Anatomy in the University of

Glasgow, and assisted by Mr. H. Clarke in the description of

the Bloodvessels, and by Dr. Gowers in that of the Cranial Nerves.

In the Second Volume the section on General Anatomy and the

chapters on the Heart, the Respiratory, Vocal, Digestive, and

Urinary Organs, and the Organs of the Senses, have been revised

throughout, and in certain parts re-written by Dr. Sharpey, in

association with Mr. Schafer, by whom, it is right to state, the task

has in large measure been performed. The Section on General

Anatomy was completed and printed off in October, 1874. The

account of the Brain and Spinal Cord has been carefully revised

with especial regard to intimate structure, by Dr. Gowers, Assistant

Physician to University College Hospital. Lastly, Dr. Thomson,

who has revised the description of the Reproductive Organs, has

contributed a chapter on Embryology, with which the second volume

concludes. In this it has been his object to give, in such a form as

is suited to an elementary work on Human Anatomy, a short

general view of the Development of the Embryo, and of the Forma-

tion of the Membranes and the Placenta ; and with this there is

now brought together into one place the special history of the

Development of the Several Organs of the Body which in the

previous Edition was distributed throughout the work.

While due reference has been made to the leading authorities
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on the diflferent subjects treated of, many points have been re-

investigated and new matter has been introduced from original

observation.

A considerable number of new figures have been introduced into

the present Edition, some having been substituted for former ones

now withdrawn, others added as new illustrations. They are partly

from original drawings, and partly electrotype copies of figures in

other published works, for their courtesy in allowing copies of which

the Editors have to thank the respective Authors and Publishers.

In the seventh Edition a large number of new figures were intro-

duced, of which the originals were drawn by Dr. Allen Thomson,

and by Mr. K. Tennant under his superintendence, and the engrav-

ing was executed by Mr. Stephen Miller of Glasgow. To these

only a few have been added in the first volume of the present Edi-

tion. But in the General Anatomy and other parts of the Second

Volume of the present Edition a considerable number of new figures

have been added, the original drawings for which have been executed

chiefly by Mr. Sehafer and Mr. Wesley, and the engravings by

Mr. Pearson.

The Table of Contents and the Index, with the accompanying

explanation of the derivation of terms, have been compiled by

Dr. Mexander Henry.

October, 1875.
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CORRIGENDA AND ADDENDA.

. Page 26, line 6 from bottom, for " xyphistemum, " read "xipHsternum."
. Page 69, line 6 from bottom, for "Opistotic," read " Opisthotic.

"

. Page 81. In third paragraph under Scapula, line 3, for "regular," read "oblique."
•Page 87. In paragraph under Varieties, line 7, for " completing," read " enclosing."

• Page 94. Al the end of paragraph in small type, after "middle row," add "but
this view is not generally adopted by anatcmiists."

• Page 99, line 13 from the bottom, for "epiphysis," read "epiphyses."
• Page 111, line 12, insert the word "crucial" before "spine."
* Page 129. In title of Table II , instead of "after Gegenbaur," read "modified from
that of Gegenbaur."

Page 158, line 17, omit "A. T."

•-Page 172, line 26, /or "relaxed," read "expanded."
• Page 175, line 17, for " lateral ligaments," read " internal lateral ligament."
• Page 176. In Figure 158, a posterior ligament is erroneously represented.

••Page 181, line 15 from the bottom, for " Interdigital, " read " Interphalangeal.

"

~ Page 186, line 16 from the bottom, for " rectinacula," read " retinacula."
• Page 220, line 4 from the bottom, insert a comma after "anconeus," and one after

"supinator longus."

. Page 276, line 5 from the bottom, for " orbitis," read " orbitse."

•^ Page 329, near middle, for " levator coccygei," read " levator coccygis."

Page 343, at the top, for " Angiologt," i-ead " Angeioloqt.
"

* Page 361, near the bottom, for " Cartoid,' read " Carotid."
Page 375. In small print paragraph under " Branches," line 1, for " lachmyral,"

read ^h,chYjnxid." ——

-





The present edition (1878) is a reprint,

without alteration, of the eighth edition, published in 1875.





ELEMENTS OF ANATOMY.

INTRODUCTION.

Object of Anatomy.—The object of Anatomy, in its most extended

sense, is to ascertain and make known the Structure of Organised Bodies.

But the science is divided into departments according to its subjects ;

such as, Human Anatoni}', in which, as in the present work, the struc-

ture of man forms the principal subject ; Comparative Anatomy, com-
prehending, as a whole or in various subdivisions, the study of the

structure of different animals ; and Vegetable Anatomy, comprehending
the investigation of the structure of plants.

Organs and Textures.—On examining the structure of an organised

body, we find that it is made up of members or organs, through means
of which its functions are executed, such as the root, stem and leaves of

a plant, and the heart, brain, stomach, and limbs of an animal ; and
farther, that these organs are themselves made up of certain constituent

materials named tissues or textures, as the cellular, woody, and vascular

tissues of the vegetable, or the osseous, muscular, connective, vascular,

nervous, and other textures, which form the animal organs.

Most of the textures occur in more than one organ, and some of them
indeed, as the connective and vascular, in nearly all, so that a multitude

of organs, and these greatly diversified, are constructed out of a small

number of constituent tissues, just as many different words are formed
by the varied combination of a few letters ; and parts of the body,

differing widely in form, construction, and uses, may agree in the

nature of their component materials. Again, as the same texture

possesses the same essential characters in whatever organ or region it is

found, it is obvious that the structure and properties of each tissue

may be made the subject of investigation apart from the organs

into whose formation it enters.

General and Descriptive Anatomy.—The foregoing considerations

naturally point out to the anatomist a twofold line of study, and have
led to the subdivision of anatomy into two branches, the one of which
treats of the nature and general properties of the component textures of

the body ; the other treats of its several organs, members, and regions,

describing the outward form and internal structure of the parts, their

relative situation and mutual connection, and the successive conditions

which they present in the progress of their formation or development.

The former is usually named " General " Anatomy, or " Histology " ;*

the latter " Descriptive" or " Special " Anatomy.

* From IcTThs, a weli.
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Descriptire Anatomy may be treated of in two methods ; viz., the

Sil>^fcmafic and the Tojyographical.

In the first or Systematic Anatomy, the several organs and paiis of

the body are considered in a systematic order, according to their

structnre, their connection with each other, and their relation to the

purposes of life ; while in the second, or Topographical Anatomy, the

parts are described in the order of their position or association in the

same region of the body. The first method is best adapted for the

elementary and complete study of the structure of organs, the second is

more immediately useful in the study of particular regions in their

relation to medicine and surgery. The object of the present work
being mainly to serve as a guide for systematic study, the topogra])hical

details will be included under and combined with the general descrip-

tion of organs.

The anatomical description of any <:>rgan embraces the consideration

of its form, size, position, connection and texture ; the whole of these

comprising the structure of the organ. The adult or fully formed
condition of the liody is commonly assumed as the subject of this

description ; but it is obvious that a consideration of the structure of

tlie body and its organs in different stages of life is required to render

the knowledge of their anatomy complete. The study of the origin and
formation of organs in the embryo, known under the names of

Enihnjological Anatorn 1/ or Fcctal Dcvdopmonf, to which a separate

chapter will be devoted in this work, is of peculiar importance in indi-

cating the general relations of organic structure.

The study of anatomy may be viewed in two different aspects ;

viz., the Physiological and the Morphological. In connection with the

first, anatomy supplies the materials rehiting to structure from which an
explanation is sought of the uses or functions of organs by the

physiologist ; and for this purpose the study of Textural Anatomy is of

particular service. In connection with the study of Morphology,
Descriptive Anatomy investigates and combines the facts relating

to structure and relations of organs, from which may be deduced
general principles as to the construction of the human body or that of

animals. In tlie determination of these general principles, or laws of

Morphology, it is necessary to combine the knowledge of the anatomy
of animals with that of man, and both of these with the study of

development.

PLAN OF ORGANISATION.

Vertebrate Type.— The general plan of construction of the

human body agrees closely with that which prevails in a certain

number of animals, viz., mammals, birds, reptiles, amphibia, and
fishes, and is known as the vertebrate type of •organisation. The
main feature of that type, and that from which its name is

derived, belongs to the internal skeleton, and consists in the exis-

tence of a number of bones (or cartilaginous substitutes) termed
vertebra3, which extend in a longitudinal series through the whole
trunk of the body, and which by their more solid part, termed
ccninun or })od\j, are so disposed as to form a pillar or axis, round
which the rest of the ])arts are arranged with a certain conformity of

structure. At one extremity of this pillar is situated the head, present-



TLAN OF ORGANISATION. 3

ing in almost' all the animals formed upon this type the character of

increased development of its constituent parts : and at the other the

tail in which an opposite character or that of diminution prevails :

while on the sides of the main part or irunlc, there project in relation

with some of the vertebral elements two pairs of symmetrical limljs

in two situations, which are determinate and similar in different

animals.

The head and trunk contain the organs or viscera most important to

life, such as the alimentaiy canal and the great central organs of the

sanguiferous and nervous systems, while the limbs, from which such

principal organs are absent, are less constant and differ more in

the degree of their development among the various animals formed upon
the vertebrate type. The whole body may thus be regarded as being

formed of an axial portion consisting of the head and trunk, and of

appendicular portions comprising the limbs. In man and the higher

animals especially, the trunk presents a division into the neck, chest,

abdomen, and pelvis.

The vertebrate form of skeleton is invariably accompanied by a

determinate and comformable disposition of the other most important

organs of the body—as Jirsf, by the existence on the dorsal aspect

of the vertebral axis of an elongated cavity or canal which contains

the brain and spinal cord, or central organs of the nervous system ; and

second, by the existence on the ventral aspect of the vertebral axis of a

larger cavity, the visceral cavity, in which are contained the principal

viscera connected with nutrition, such as the alimentary canal, the

heart and lungs, the great blood-vessels, and the urinary and genital

organs.

The general disposition of the parts of the body and of the more
important viscera in their relation to the vertebral axis are shown in

the accompanying figures of the external form and longitudinal and

transverse sections of the human embryo at an early period of its

existence, when its structure resembles more closely that of the lower

animals.

Fig. 1.

—

Lateral View of Fig. 1.

THE Human Embryo about
Seven Weeks old ; the
Vertebral Axis placed
horizontally. magnified
ABOUT 7 Diameters. (A.T.)

s, s, indications of tlie ver-

tebral divisions along the line

of the back ; r, u, anterior

or upper limb ; t, f, posterior

or lower limb ; u, umbilical

opening. In the cranial part

the divisions of the brain are

indicated, together with the

eye, and a u, the auditory

vesicle ; near b, the ventral

plates of the head with the rudiments of the upper and lower jaws. These plates and

the apertures between are represented in a state belonging to a somewhat earlier stage

than the rest of the body.

Segmented Character.—The vertebrate type of organisation possesses, there-

fore, in the repetition of similar structural elements in a longitudinal series
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a segmented character, especially in the axial portion of the body, and this

segmentation affects more or less, not merely the skeletal parts of its structure,

but also, to some extent, its other component organs.

Fig. 2. Fig. 2.

—

Semidiagrammatic
View of a Longitudikal
Section of the Embryo
repeesented in figure 1

;

showing the relations

OF THE Principal Systems
AND Organs to each
other in the horizontal
Position of the Verte-
bral Axis. (A. T.)

1, 2, 3, 4, 5, primary
divisions of the Lrain in the

cranial part of the nenral

canal ; n, n, sjnnal cord in

the vertebral part of the

same ; s, one of the spinous

processes of the vertebro3

(4th dorsal) ; cJi, chorda dorsalis running through the axis of the vertebral centra or

bodies ; ch', the same extending into the base of the cranium ; a, dorsal aorta
; j^,

phaiyngeal cavity ; /, i, alimentary canal ; /(, ventricular part of the heart, from wluch

the arterial bullj is seen joining the aorta by arches ; b, brancliial plates ; I, liver ; v\

Wolffian boily ; r, urinary vesicle or aUantois, joining the intestine in the cloaca ; u, «',

umbilicus.

Fig. 3. Fig. 4.

-TEANS^'ERSE Section (diagrammatic) of the Trunk, of the Embryo
THROUGH the ANTERIOR LiMBS. (A. T.

)

in, spinal cord ; n, neural or dorsal arch, including bone, muscle, skin, roots of tlie

nerves, &c. ; cit, chorda dorsalis, surrounded by the vertebral bo(ly or centrum ; r,

ventral or visceral arch, or wall of the body
; p, p, pleuro-peritoneal cavity ; i, alimen-

tary canal ; h, heart ; I, I, the rudimentary lindjs.

Fig. 4.

—

First Dorsal Vertebra with the First Rib and upper part of thi:

Sternum, seen from above. I

C, body or centrum ; .Y, neural arch or vertebral ring ; V, cavity of the chest, visceral

cavity.

It is true that a segmented plan of construction is not restricted to vertebrate
animals, but exists in several other classes of the animal kingdom, as is most
conspicuously seen in the class Articulata. such as insects and crustacea. In
these animals^ however, there are many important deviations from the verte-
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brate type of organisation, although there is an agi-eement in the repetition of
parts of like structure in a longituduial series ; and it is rmnecessaiy here to
trace the correspondence between their structure and that of man.
In the human body, as in that of all vertebrate animals, the character of

segmentation is most obvious in the osseous and nervous systems, so that the
form and structui-e of the other systems seem to be in some measure moulded
upon those of the skeleton and cerebro-spinal axis.

Tlie trunk of the body more especially is formed of a series of parts or

segments of similar structure sufficiently distinct in some of the systems, but
more or less blended together in others. Such ideal segnients of the body may be
named rertcbral scr/ments, or aomatonws (Goodsir). In the limbs, although in the

earliest stages of their fonnation some segmental connection may be traced

between them and the trunk, the repetition of vertebral elements is, in their

more advanced state of growth greatly obsciured by the modifications of form
and structure they have undergone.

"Vertebrate Homolog'y.—A correspondence in the structure and connection of

parts or organs constitutes what is now called anatomical liomology. and the

same term is frequently employed to designate anatomical correspondence of

parts serially repeated in. the same animal : but for this last or serial homo-
logy the modified term of homotijjxj, suggested by Owen, may with advantage

be substituted. Thus, the arm-bone or humerus of man is homologous with the

upper bone of the foreleg of a quadruped or of the wing of a bird, while it is

properly homotjqjic with the thigh-bone of man himself or any other vertebrate

animal. It has fm-ther been found convenient to express by the word analogy

that kind of resemblance among the organs of animals which, though indicating

similarity of function, and even in some respects of structiu-e. is not rendered

complete by anatomical relation and connection. This general resemblance may
be very great ; but it is of a different kind from that absolute identity which is

implied by the term anatomical homology, which is intended to convey the idea

of entire correspondence in fundamental structure, position, and connection of

any organ, or set of organs, in relation to a general plan or tyi^e of constraction

of the organism, and which might be almost looked upon as synonymous with
anatomical identity—a correspondence, too, which is conceived to be traceable

through all the modifications, however great, which the foi-m and structure of

the organs may have undei'gone in the course of their development. Thus,

the heart of a fish or amphibian, though very different in external form and
inteiTial arrangement, is strictly homologous with that of a mammal or of man

;

or, in other words, it is anatomically the corresponding organ. But the heart of

the cnistacean, though muscular in its structure, and fitted to propel the blood

through the system, and thus analo/jous to the heart of a vertebrate animal, is

not regarded as strictly homologous with it, because it differs in its anatomical

relation to the rest of the organism, and cannot be referred to the same place in

a general plan of structure.

Symmetry of Form.—A remarkable regularity of form pervades the organisa-

tion of certain parts of the body, especially the whole of the limbs, the head

and neck, and the framework, at least, and external walls of the trunk of the

body. Thus, if we conceive the body to be divided by a plane which passes from

its dorsal to its ventral aspect {metilal plane), the two halves, in so far as regards

the parts previously mentioned, correspond almost exactly with each other, ex-

cepting by their lateral transposition,—and the human body thus presents in a

marked manner the character of lateral symmetry. There is, however, a depar-

ture from this symmetrical form in the developed condition of certain of the

internal organs, such as the alimentary canal from the stomach downwards, the

heart and first part of the gi'eat bloodvessels, the liver, spleen, and some other

viscera, which are therefore styled the non-symmetrical parts or viscera.

But, while the parts on each side of the mesial plane are thus so far symmetrical,

the same correspondence does not hold between parts situated in the dorsal and

ventral regions, nor even between those placed in the cephalic and caudal extre-

mities of the body. In the fii-st, with the exception of the division of the

ventrally-placed stemimi into segments which often correspond to a certain

number of the dorsal vertebriB, no such dorso-ventral symmetry exists : and in the
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longitudinal axis of the trunk, as previously stated, the similarity lietween the

cephalic and caudal imrts is of a different and only a remote kind : that, viz., which

is involved in the repetition in series of vertebral elements, wliich, though funda-

mentally similar, yet differ greatly in the form and development of their parts.

Descriptive Terms.—In the description of parts so numerous, so various in

form, and so complex in their connections as those composing the human body,

there is difficulty m finding terms which shall indicate with sufficient precision

their actual position and their relation to the rest of the organism. This diffi-

culty is farther increased by the exceptional erect attitude in which the trunk of

the human body is placed as compared with the horizontal position in animals.

Hence, a number of terms have long been in use in human anatomy which are

understood in a technical or restricted sense. The mesial j^Iruic, for example,

already referred to, is that by which the body might be divided into right and

left lateral halves, and the middle or median line is that in which the mesial plane

meets the surface of the body. The words internal and external are used to

denote relative nearness to and distance from the mesial plane towards either

side, and might therefore be replaced by mesial and lateral. The words anterior

and 27osterior, superior and 'infrrior. and several others indicating position, are

employed in human anatomy strictly with reference to the erect posture of the

body. But now that the more extended study of comi^arative anatomy and
embryonic development is largely applied to the elucidation of the human struc-

ture, it is very desirable that descrij^tive tenns should be sought which may
without ambiguity indicate position and relation in the organism at once in man
and animals.

Such terms as dorsal and ventral, neural and visceral, cephalic and caudal,

central and peripheral, proximal and distal, a.rial and appendicular, 2>rea,rial and
2)ostaxial. are of this kmd. and ought, whenever this may be done consistently

with sufficient clearness of description, to take the i^lace of those which are only

applicable to the peculiar attitude of the hmnan body, so as to bring the

language of human and comparative anatomy as much as possible into confor-

mity. In many instances, also, precision may be obtained by reference to certain

fixed relations of parts, such as the rertehral and sternal aspects, the radial or

tilnar, and the tibial or Jihular borders, the flexor or extensor surfaces of the

limbs, and similarly in other parts of the body.

DIVISIONS OF DESCEIPTIVE ANATOMY.

The systems and organs of the body to l3e described in this work
may conveniently be brought under the following divisions, viz. :

—

1. Osteolog}^ the Bones.

2. Arthrology, the Joints.

3. ]\Iyology, the Voluntary Muscles, with the Fascia3 and Apo-
neuroses.

4. Angeiology, the Distribution of the Blood-vessels and Lym-
phatics.

5. Neurology, the Distribution of the Nerves.

6. Splanchnology, the Viscera, including

—

a. The Brain and Spinal Cord.

h. The Organs of the Senses.

c. The Heart.

d. The Lungs and Organs of Respiration.

e. The Organs of Digestion with the Accessory Glands.

/. The Urinary Organs.

(J.
The Organs of Reproduction.

The integuments -will be described in the part on General Anatomy.
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OSTEOLOGY.

THE SKELETON.

The Skeleton or solid fi-amework of the body is mainly formed of
the bcnes, but is completed in some parts by the addition of cartilages.

The bones are bound together by means of ligaments, and are so dis-

posed as to support the softer parts, protect delicate organs, and give at-

tachment to the muscles by which the different movements are executed.

In the lower animals the term skeleton has a wider signification than
in man, comprehending two sets of parts, viz., 1st, those of the endo-

slceleton, or the deeper osseous and cartilaginous framework which
corresponds to the human skeleton ; and 2nd, those of the cxo-slccJeton,

or dermal-sJceJdon, comprising the integument and various hardened
structures connected with it. All vertebrate animals possess an endo-
skeleton ; but in some of them the exo-skeleton attains greater pro-

portions than in others, and is combined by means of hardened parts

more fully with portions of the endo-skeleton. In almost all inverte-

brate annuals the dermal or exo-skeleton alone exists.

In man, as in the higher vertebrates, the greater part of the endo-
skeleton is formed of bone, a calcified animal tissue, which, when freed

by putrefactive maceration from its fat and various soft adherent parts,

and subsequently dried, is capable of remaining unchanged for a very

long period of time. It is customary and convenient thus to study the

bones chiefly in the macerated and dried state, that is, deprived of their

accessory soft parts.

Certain accessory soft parts are connected with the bones : these con-

sist chiefly of the external fibrous and vascular covering iarmGdi periosteum,

and of the medulla, marrow or fat, which fills their larger internal cavi-

ties. The bones are permeated by blood-vessels, which supply materials

for their nourishment, and they are provided also with absorbent
vessels and with nerves in small quantity.

The bony substance or osseous tissue consists of an organised

animal basis which is essentially fibrous in its structure, and is inti-

mately combined with a large proportion of earthy and saline ingre-

dients. The former gives tenacity, the latter hardness and rigidity to

the osseous substance. The earthy and saline matter may be obtained

separate by burning or calcination of bones in an open fire, and when
this is done with sufficient care, these may be preserved in the form of

the original bone. It constitutes about two-thirds of the weight of the

dried substance of bone, and consists mainly of a tribasic phosphate of

lime, or bone earth, together with about a fifth of carbonate of lime

and smaller quantities of fluoride of calcium, chloride of sodium, and
magnesian salts.';

The earthy ingredients and salts of bone may be removed by solu-

tion in hydrochloric acid, and there is thus obtained separately the
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animal constituent or organised basis of the bone-tissue, "which retains

not only the general form, but also the minute structure of the original

bone. This is a tough, flexible, and mainly fibrous substance, "which is

capable of being in great part resolved into gelatin by boiling.

Tlie ends of the bones, when jointed moveably ^Yith others, are covered

by a thin layer of dense permanent cartilage, called articular cartilage
;

and the adjacent bones are united together by fibrous ligaments which

may be considered as continuous with the periosteum covering the rest

of the bones. In some instances distinct bones are directly united by
means of ligament or cartilage without any joint-cavity intervening.

Thus the osseous system as a whole may be considered to be enveloped

by a fibrous covering.

The bones are originally formed by a process termed ossification from

soft substance. This })rocess commences in the greater number of bones

in cartilage ; in some it begins in fibrous tissue or membrane ; and in all

instances the further growth of the bone substance takes place largely

in the latter way. The deposit of bone begins generally at one spot,

which is tlierefore called the original point or primary centre of ossifica-

tion ; bat there are sometimes several of these from the first. In most
bones, after considerable advance in growth by extension from the

original centre, ossification occurs at comparatively later periods in one

or more separate points, forming secondary or tertiary centres ; and the

portions of bones so formed, and remaining united to the main part for

a time by intervening cartilage, are termed epiphyses. In many instances

entire consolidation of the bone by the osseous union of the epiphyses

does not take place till the full size has been attained, and this may be

as late as the twenty-third or even the twenty-fifth year of life.

In their outward form the bones present much diversity, but have
been reduced by auatomists to the following classes:— 1. Long or

cylindrical, such as the chief bones of the limbs. These consist of a

body or shaft, cylindrical or prismatic in shape, and two extremities

which are usually thicker than the shaft, and have smooth cartila-

ginous surfaces for articulation with neighbouring bones. The shaft is

generally hollow and filled with marrow, by which sufficient size and
strength are attained without undue increase of weight. 2. Tabular
or flat bones, like the scapula, ilium, and the bones forming the roof

and sides of the skull. 3. Short bones, which are more or less rounded
or angular, as in the carpus and tarsus. 4. Irregular or mixed bones,

mostly situated symmetrically across the median plane of the body, and
often of a complex figure, such as tlie vertebras.

In these differently shaped bones the osseous substance occurs in two forms,

Tiz., the compact and the spong-y. There is, however, no essential difference in

stiTicture or properties between these beyond that of thickness or thinness of the
component material.

The surfaces of bones present vai-ious eminences, depressions, and other marks,
to designate which the foUowmg tei-ms are in common use. Any marked bony
2irominence is called a process or ajwjthyxl^, the main part of the bone being

sometimes named diaphij.sis ; while processes originally ossified from a distinct

centre are during their separate condition named rj?ij)hi/,i/:s\ A slender, sharp, or

pointed eminence is np.med a .spine, or .y/iiioii.s jjvocoih ; a blunt one a tubercle ; a
broad and rough one a tvhcroxtti/. The terms crext. line, and 7'i(lf/e are usually

applied to a prominent border, or to an elevation running some way along the

surface of a bone. A fiead (caput, capitulum, or capitellum) is a rounded process

supported on a narrower paii- named the nccli (cervix). The term condi/lc, some-
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are pierced by numerous small foramina for the passage of blood-ves-

sels, one or two of which foramina situated near the middle of the pos-

terior surface are much larger than the others.

The arch consists of two symmetrical portions -which spring, one on
each side, fi'om the ])Osterior surface of the l)ody, and meet in the

middle line behind. The anterior part of each half, rounded and nar-

row, is called the pedicle ; the posterior part is broad and flat, and is

called the lamina (ncurapophysis, Owen). Tlie concavities on the

upper and lower borders of the pedicles are named notcJtes, and consti-

tute by the apposition of those of contiguous vertebra?, the inierrertehral

foramina, a series of rounded apertures, which communicate with the

vertebral canal, and transmit the spinal nerves and blood vessels.

The spinous process (neural spine, Ow.) projects backwards from the

arch in the middle line. The transverse 2>roccsses (diapophyses, Ow.),

placed one on each side, project outwards from the anterior part of the

arch. The articular processes (zygapophyses, Ow.), two superior and
two inferior, project upvrards and downwards from a point near the

junction of pedicle and lamina. Tlicir articular surfaces, coated with
cartilage, in the superior pair look backwards, and in the inferior for-

wards, so that the former face the latter in adjoining vertebra}.

lihe forame/i is bounded anteriorly by the body, posteriorly and later-

ally by the arch. The series of rinr/s thus formed, united by ligaments,

constitutes the neural canal, in which the spinal cord is contained.

Texture.—The bodies of the vertebra? are almost entirely composed
of spongy substance, the surface being covered with only a thin layer

of compact tissue. Venous canals, commencing at the larger foramina
behind, traverse the cancellated structure. The arch and processes

contain a much smaller proportion of spongy substance, being covered

Avith compact tissue of considerable density in some places.

GROUPS OF VERTEBRA.

The vertebra? are divided into five groups, named from the* regions

which they occupy, cervical, dorsal, hmibar, sacral, and cocci/c/cal.

Cervical Vertebrse.—These are seven in number. The first and
second are so peculiar in form, as to require a separate description.

The following characters belong to the five lower vertebrae.

Fig- •'•• Fig. 5.—Thikd Cervical Vertebka. (A. T.) i

A, from above and slightly from behind ; T>, from
the side. 1, the body ; belaud a, the pedicle and
inter-vertebral notch ; 3, lamina ; 4, vertebral ring, of

a triangular form ; 5, bifid spinous i>rocess ; 6, 6*,

transverse jirocess— 6, posterior, 6*, anterior tubercle
;

a, foramen in tlie transverse process transmitting the

vertebral artery ; 7, 7', articular processes— 7, tlie

superior, 7', the inferior.

The hod// is small and l)roader from side

to side than from before backwards. Its

superior surface is transversely concave from
the upward projection of its lateral margins,

and is sloped down anteriorly. Tlie under
^ surface on the contrary is rounded off at the

sides, while its anterior margin forms a marked projection downwards.
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The Inmimc are loug and flat. The superior notches are deeper than
the inferior.

The spinous process is short, horizontal, or only slightly depressed,

and bifid ; that of the seventh, however, is longer than the others, and
terminates in a tubercle, which is readily felt below the skin, hence the

name vertehra prominens, applied to this vertebra.

The lateral parts usually called transverse -processes are short and
bifid, presenting thus at their extremities two tubercles, anterior and
posterior, which are named respectively by Owen, jjarapopJii/sis and
diapophysis. Each process is deeply grooved superiorly for the spinal

nerves, and at its base is perforated vertically by a round foramen, through

which in the upper six the vertebral artery and vein pass. It is united

with the rest of the vertebra by two parts ; by the posterior, at the

place of junction of pedicle and lamina, like a dorsal transverse pro-

cess ; by the anterior, to the body of the vertebra, in the same line with

the heads of the ribs. The transverse process of the seventh vertebra

is large but not bifid, and onlj^ slightly grooved.

The articular processes are large and flat. Their articular surfaces

are oblique, the superior, looking backwards, upwards and slightly

inwards ; the inferior forwards, downwards and slightly outwards.

The foramen is triangular and larger than in the dorsal or lumbar
vertebrae.

The first Cervical Vertebra, or Atlas, differs remarkably from the

others, by the absence of a body and spinous process, having the form
merely of a large ring with articular and transverse processes.

Pig. 6.

—

Atlas V'ertkbra, FROM ABOVE.(A.T.) I Fig. 6.

1, the anterior arcli, with a tubercle in

front ; 4, the posterior part of tlie ring, with

5, an indication of a spinous tubercle ;
4', the

anterior part of the ring, containing the odon-

toid process, and indicating in front of 4' the

smooth surface on which the process moves
in rotation ; 6, the transverse process with a
slight indication of division into two tubercles

;

7, the condylar articular process ; + inside

it indicates the rounded tubercle to which the

transverse ligament is attached ; «, the foramen
in the transverse jirocess ; b, the groove on the '^

posterior arch for the vertebral artery.

The interior- of the ring is wider posteriorly than anteriorly. Its

posterior part corresponds to the foramina of the other vertebrfs ; its

narrower anterior part is occupied by the odontoid process of the axis,

and in the recent state is separated from the posterior by the transverse

ligament. In front of the ring is the anterior arch, on the anterior

aspect of which is a small tubercle, and on the posterior a smooth
surface for articulation with the odontoid process. At the sides of the

ring are the lateral masses, which are thick and strong, bearing the

articular processes superiorly and inferiorly, and extending outwards
into the transverse processes. The articular processes differ from those

of other vertebrae in being situated in fi'ont of the places of exit of the

nerves. The superior are oval, converging in front, with cartilaginous

surfaces concave from before backwards, and looking upwards and
inwards. At the inner margin of each is a smooth rounded tubercle,

to which the transverse ligament is attached. The inferior articular
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processes are smaller than the superior, flat, nearly circular, looking
downwards and slightly inwards.

The posterior arch presents in the middle line a rough elevation, the
rudiment of a spinous process. The rest of the arch is thick and
round, but at its junction with the lateral masses, it is hollowed out
superiorly, so as to form a smooth transverse groove, in ^vhicll lie the
vertebral artery and first s[)inal (sub-occipital) nerve. It is sometimes
converted into a foramen by a small arch of bone, and corresponds to
the notches of the other vertebra.

The tramverxe. jjvocesses are larger and project further outwards than
tliose of the subjacent vertebrae. They are flattened from above down-
wards, and have the foramen for the vertebral artery at their roots.
Their extremities are not bifid, but broad and rough.
The Second Vertebra.—Axis (vert, dentata) forms a pivot on which

the head with the first vertebra rotates.

The body is characterised by the presence of a large blunt or tooth-
like process called odontoid (proc. dentatus). This consists of an enlarged

part termed the head, and a lower part
'^'^S- '• or ncch. It presents in front a smooth

surface for articulation with the atlas, and
behind a smooth groove to receive the

transverse ligament. The lower surface

Fig. 7.—The Axis Vektebra. (A. T.) 4

A, seen from above and behind ; B, seen from the
right side. 1, tlie body ; 4, tlie vertebral ring

or foramen ; 5, the spinous process, bifid and very

large ; 6, the transverse process ; 7, the superior

articular jjrocess ;
7', the inferior oblique articu-

lar ijrocess ;
1* in A, is placed at the side of the

odontoid process ; in B, in front of it, marking the

smooth surface of articulation with the anterior arch

of the atlas.

of the body resembles that of the suc-

ceeding vertebras. Its anterior surface

presents a low median vertical ridge, with

a depression on each side.

The superior articular surfaces placed like those of the atlas in front

of the notch, lie close to the base of the odontoid process, partly on the

body and partly on the arch of the vertebra. These surfaces look

upwards and slightly outwards. The inferior articular processes are

similar in form and position to those of the succeeding vertebras.

The spinous process is very large, rough, deeply bifid, and grooved on
its inferior surface. The Jamineo are very thick and strong.

The transverse ]n~ocesses are short, and scarcely grooved and bifurcated.

The foramen for the vertebral artery is inclined obliquely downwards
and inwards.

Dorsal Vertebras.—These are twelve in number, and support the

ribs.

The body as seen from above is somewhat heart-shaped ; its antero-

posterior and transverse diameters are nearly equal.

It is specially characterised l)y the presence, at the place where it

joins the arch, of depressed articular surfaces for the heads of ribs. In
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the greater number of instances, there are two costal snrfaces on each
side,—one on the superior, the other on the inferior border,—so placed

that each completes, with that of the adjacent vertebra, a cavity for the

Fig. 8.

—

Sixth Dorsal Vertebra. (A. T.) i

A, viewed from above ; B, viewed from tlie

right side. 1, the body ; 2, the pedicle ; 3, the

lamina ; 4, vertebral ring, nearlj' circular ; 5,

spinous process ; 6, transverse process ; 7, 7',

superior and inferior articulating processes ; c, c',

superior and inferior facets on the body for the

articulation of the head of the rib ; d, facet, on

the transvei'se process for the articulation of the

tubercle of the rib.

head of one rib. The body of the first

dorsal vertebra is, however, distinguished

by having on each side, near its upper

border, a complete articular surface for

the head of the first rib, liesidcs a smaller

surface on the lower border for one

facet of the second rib. On the bodies

of the tenth, eleventh, and twelfth ver-

tebra3, there is only one costal surface

for the corresponding ribs ; that on
the tenth vertebra is usually complete,

when there is necessarily no costal sur-

face at the lower border of the ninth vertebra, iDut only one such

surface, a demi-facet at its U]")per border for the ninth rib.

The lamitUB broad aud flat are imbricated or sloped one pair over

another like tiles on a roof. The superior notches are very shallow, the

inferior comparatively deep.

The spinous ^^roccss, described as bayonet-shaped, is three-sided, and
terminates in a slight tubercle. It is longest and has the greatest

downward inclination in those toward the middle of the series.

The transverse procfsses are directed outwards and backwards, and
terminate in a rough tubercle which presents anteriorly a smooth
surface for articulation with the tubercle of a rib. This articular

surface is wanting on the eleventh and twelfth vertebras. In several of

the lowest vertebras the extremity of the transverse process when looked

at from behind presents three slight elevations, named the external,

internal, and inferior tubercles. These are best marked on the twelfth

vertebra, and correspond respectively to the transverse, mammillary,
and accessory tubercles to hQ afterwards noticed on the lumbar vertebrae.

(See Figs. 9 and 10, e,f, (>.)

The articular processes have their cartilaginous surfaces nearly

vertical. Those of the superior processes look backwards, slightly

upwards and outwards, those of the inferior look forwards, slightly

downwards and inwards. But the superior articular processes of the

first dorsal vertebra are similar to those of the cervical, and the inferior

of the twelfth dorsal to those of the lumbar vertebrae.

T^he foramen is nearly circular, and is smaller than in the cervical or

the lumbar region.

Lumbar Vertebrae.—These are five in number, larger than the
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dorsal vertebra?, and distinguished by the absence of costal articular
surfaces.

Fig. 9.

—

Third LumbarYertebra. (A. T.) J

A, from above ; V>, from tlie right side.

1, tlie body ; 2, the pedicle and inter-

vertebral notch ; 3, the lamina ; 4, the
vertebral ring, somewhat triangular. ; 5,

the spinous i^rocess ; 6, transverse process
;

7, 7,' suijerior and inferior articular pro-

cesses ; e, the mammillary tuliercle, appa-
rently on the superior articular process

;

/, the accessory tubercle, between the ar-

ticular and transverse processes.

The 1)0(1// has a greater diameter
transYcrsely tliaii from before back-
wards, and viewed from above or

below its surface presents a reni-

form outline. That of the fifth

lnml)ar vertebra is considerably

deeper in front than behind.

The laminm are shorter, deeper,

and thicker than those of the

dorsal vertebrae. The superior

notches are shallow, the inferior

deep.

Tlie sphtotis 2^i'0ccss projects horizontally backwards. It has con-

siderable breadth from above
Fis- 10. downwards, and is thickened and

rough along its posterior edge.

Fig. 10.—Two Lower Dorsal anp two
Upper Lumbar Vertebrae. (A. T.) 4

with portions of the eleventh and twelfth

ribs of the right side : viewed from behind,

chielly to show the relations of the trans-

verse processes and adjacent tuliercles.

1, body of the eleventh doi'sal A'erteln-a
;

, sx)inous process of the second lumbar
;

6, costal tubercle of the transverse process

;

7, T, supei-ior and inferior articular pi-o-

cesses ; e, mammillary, and /, accessory

tubercle ; c, c, two ribs. These indica-

tions are placed only on thealternate verte-

brae to avoid crowding the figure.

The transverse 2)rocesses, long

and somewhat spatula-shaped,

project directly outwards. Their

extremities lie in series witJi the

external tubercles of the lower

dorsal transverse processes, and

with the ribs. Behind each at its base is a small process pointing

downwards, which corres})onds to the inferior tubercles of the dorsal trans-

verse processes, and is called the accessory process (auapophysis, Owen).
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The ariknlar processes are thick and strong. Their articular surfaces

are vertical ; those of the superiorjoair concave, look backwards and 3 — \

inwards, those of the inferior, convex, look forwards and outwards.

The superior i^air are fdrtlTef"apart than the inferior, and embrace the

inferior pair of the vertebra above them. From each superior articular

process, a tubercle projects backwards, Avhich corresponds to the

internal tubercles of the dorsal transverse processes, and is called the

mammiUarii process (metapophysis, Owen).

Thefonnwn is large and triangular, or widely lozenge-shaped.

Sacral Vertebrs.—These by their union in the adult, form the

OS sarrum, but in youth they present the elements of five distinct

vertebrse. The sacrum is placed below the last lumbar vertebra, and
articulates laterally with the two ossa innominata, thus completing

together with the coccyx the wall of the pelvis above and behind. The
uppermost vertebra is the largest, those which follow become rapidly

smaller and the fifth is rudimentary. Hence the sacrum has the form
of a triangle with its base directed upwards. It is concave and smooth
in front, convex and uneven behind. The direction of its surfaces is

very oblique, its ventral aspect looking somewhat downwards, and
forming above at the place where it joins the last lumbar vertebra, the

projection termed j^romonfor//. The dorsal or posterior surface looks

slightly upwards.

Fig. 11.

Fig. 11.

—

Sacrum of the Male, viewed prom
BEFORE. I

1, 1, four transverse ridges, indicating tlie j^lace of

original separation of the bodies of the five sacral

vertebra ; 2, anterior sacral foramina ; 3, i, lateral

surface ; 5, a notch which, with the coccyx, forms a
passage for the fifth sacral nerve ; 6, oval surface of

the upper part of the sacrum for articulation with the

botly of the last luml^ar vertebra ; 7, superior articular

processes ; 8, inferior oval surface for articulation

with the coccyx ; + , inferior lateral angle.

The ventral surface is concave from above downwards, and slightly

so from side to side. It is traversed horizontally by four ridges, A\hich

indicate the places of union of the bodies of the five vertebra, and at

the extremities of which are situated on each side four foramina called

anterior sacral These foramina widen externally into grooves, and

diminish in size from above downwards.

The dorsal surface is convex, very uneven and somewhat narrower

than the ventral. It presents along the median line four small

eminences, the spinous processes, usually more or less connected, so as

to form a ridge. Below the last spinous process is a triangular opening,

the termination of the spinal canal, the lateral margins of which are

formed by the imperfect lamina3 of the fifth sacral vertebra, and present

a pair of tubercles, the sacral cornua, which project downwards, and

articulate with the cornua or horns of the coccyx. On each side of the

ridge of spines the surface is smooth and hollowed in the position of

the united laminre, and beyond this surface are two rows of eminences,

the inner of which corresponds to the articular and mammillary pro-

cesses of the lumbar vertebrtc, the outer to the transverse processes.

T ^^
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In the groove between the two rows are placed the four 2^osfrrior sacred
foramina, which are smaller than the anterior.

The part of the sacrum external to the foramina constitutes the
lateral mass, and is broad and thick superiorly, but narrowed inferiorly.

The outer aspect of the upper part presents in front a large uneven

Fiji. 12. Fig. 12.

—

Sacrum and Coccyx op the
Male viewei^ from; behind. (A. T.) i

1, Bodyoftlie first sacral vertebra; 4, 4,

sacral canal ; and behind this, the series of

finir united lainina? and spinous processes
;

(i, G' line of tubercles corresponding to

transverse processes
; 7, 7', line of articu-

lar processes, with four adjacent posterior

sacral foramina ; I, I, auricular or iliac

articular surface ; in the coccyx, c, body
of the last vertebi-a ; t, transverse process

;

7, coruu or superior articular process.

surface, covered in the recent

state with cartilage, which articu-

lates with the ilium, and is called

from its shape the aurkular sur-

face : behind this it is rough and
very uneven, for the attachment
of ligaments. Lower down, the

margin becomes narrowed and
sinuous, terminating in the pro-

jection called the inferior laicral

angle, below which the breadth of the bone is suddenly contracted so

as to form a notch with the adjacent part of the coccyx.

The hase or upper surface of the first vertebra bears considerable

resemblance to the upper surface of the last lumbar. In the middle
it presents the reniforra surface of the body, behind which is the

triangular aperture of the sacral canal, bounded by the depressed

Fig. 13. Fig. 13.

—

Upper Surface or Base op the
Sacrum of a Male. (A. T.) h

1, the body ; 4, the foramen, ring, or sacral

canal ; f), the spinous process of the first sacral

vertebra ; 6, tlie part corresponding to a

transverse process, in front of which is the

large lateral mass ; 7, 7' the superior and
inferior articular jirocesses ; c, the mam-
millary tubercle

; /, the accessory tubercle,

slightly seen.

laminre. On each side of the aperture is an articular process, exactly

resembling the superior process of a lumbar vertebra. In front of this

is a groove which forms part of the last lumbar intervertebral foramen.

The external portion of the base presents posteriorly an eminence

corresponding to the lumbar transverse process, and in fi'ont of that

a large smooth curved surface, continuous with the iliac fossa of the

pelvis.
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Tlie lower end or apex, formed by the small inferior surface of the

body of the fifth sacral vertebra, is transversely oval, and articulates

with the coccyx.

The sacral canal is three-sided, curved with the bone, and gradually

narrowed as it descends. It opens below on the posterior surface of the

bone between the sacral cornua where the laminae of the last sacral

vertebrte are imperfect. From this canal there pass outwards in the

substance of the bone four pairs of intervertebral foramina, closed

externally by the lateral masses, but opening on the surface by the

anterior and posterior sacral foramina.

Dijfcrcnces in the xc.rcs.—The sacrum of the female is broader in proportion to

its length than that of the male ; it is also flatter, and usually inclines backwards

from the du-ection of the lumbar vertebras to a greater extent than in the male.

But the curvature varies considerably in different skeletons.

Tariff ies.—Tlie sacrum not mifrequently consists of six vertebra), and some-

times, though rarely, of only four. Occasionally the bodies of the iii"st and second

vertebrae are not united, though complete imion has taken place in every other

part, or the first vertebra may present on one side the usual sacral fonn, while

on the other it has the appearance of a lumbar vertebra, and is not miited to

the next (see fig. 21, 11, Z'). a peculiarity connected with the oblique form of pelvis.

Instances also occur, in which it presents, on both sides, characters intermediate

between those of sacral and lumbar vertebras. The lower end of the sacral canal may
be open to a greater extent than usual ; it has even been found open throughout.

Coccygeal vertebrae, or coccyx.—These are very rudimentary ver-

tebra3, commonly four, sometimes five, seldom only three in number.

The first of the series is considerably broader than the others. It pre-

sents superiorly on the part corresponding to the body an oval concave

surface which articulates with the lower end of the sacrum ; two small

processes, termed cornua, which project upwards from its posterior

margin, connected by ligaments with the sacral cornua ; and a short

Fig. 14.

—

Four Coccygeai, Vertebra:, seen from before.—Froji a Fig. 14

Male Subject of Middle Age (A. T). ^.

The upper piece is separate from the second ; the three lower are

xmited together in one piece, and separated only by grooves. 1

above the middle or body of the first coccygeal vertebra ;
1' below the

fourth piece ; 6, the transverse portion ; 7, the superior articulat-

iuLT tubercle.

process, which projects from each side, and usually forms,

with the inferior lateral angle of the sacrum, a notch for

the fifth sacral nerve, but in some cases unites with that bone to form a

fifth sacral foramen.

The remaining three coccygeal vertebraj are much smaller than the

first, and correspond solely to vertebral bodies. When separate, the

second piece presents an upper and lower flattened surface. The third

and fourth pieces are mere rounded nodules. In middle life, the first

piece is usually separate, while the three lower pieces are united into

one, the original separation l^eing indicated by transverse grooves.

In advanced life, the coccygeal vertcbra3, having been previously

joined into one bone, become also united to the sacrum. This union

occurs at an earlier age and more frequently in the male than in the

female, but it is subject to much variation.
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Fig 15.
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Fig. 15.

—

Vertebral Column op an Adult Male,
SEEN FROM BEHIND (A. T.). ^

C 1 to above D 1, the seven cervical vertebroe
;

D 1 to above L 1, the t-\velve dorsal vertebroe ; L 1

to above iS 1, the five lumbar vertebras ; S 1 to above

CO 1, the sacrum ; CO 1, aud below, the four coccy-

geal vertebra;. The transition in the form of the trans-

verse processes and tubercles is well marked in this

specimen.

The vertebral column as a whole.—
The vertebral column may be regarded as a

central column upon which the other ])arts

of the skeleton are arranged. Superiorly it

supports the skull, laterally the ribs, through

which also it receives the weight of the

upper limbs, and near its lower extremity it

rests upon the pelvic bones, by which it

transmits the weight of the body to the lower

.limbs. It is a pillar of support to the rest of

the skeleton, and protects the spinal cord

by enclosing it in a bony canal. Its average

length is about 28 inches.

When seen in profile the column presents

four curves, directed alternately forwards

and backwards,—forwards in the cervical

and lumbar regions, backwards in the dor-

sal and sacral. The cervical and lumbar
convexities are produced by the greater

thickness of the anterior over the posterior

parts of the intervertebral discs, and in the

case of the latter also by the greater depth

of the fifth lumbar body anteriorly, while in

the dorsal and sacral concavities, tlie bodies

of the vertebrce are thinner in front than

behind. These curves are connected with

the maintenance of the erect posture, and
give to the column greater elasticity and
security from injury than it would have

were it perfectly straight. In the dorsal

region also there is very frequently a slight

degree of lateral curvature, the convexity of

which, in most cases, is directed towards

the right side, and is probably connected

with the greater use made of the right than

of the left arm.

Viewed in front, the bodies of the vertebree

are seen to become broader from the axis

to the first dorsal, then slightly narrower

to the fourth dorsal, and from that ver-

tebra they gradually widen to the base of

the sacrum. The width between the ex-

tremities of the transverse processes is con-

siderable in the atlas ; small in the axis, it
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becomes greater as far as the first dorsal

vertebra," thence it is again gradually

contracted as far as the last dorsal, and
becomes suddenly much greater in the

lumbar region.

In a lateral view the antero -posterior

diameter of the bodies increases in

descending through the dorsal and

lumbar regions.

Viewed from behind the spines

occupy the middle line. On each side

are the vertebral grooves, corresponding

to the laminaj, and bounded externally

in the cervical and dorsal regions

by the transverse processes, and iu

the lumbar by the mammillary pro-

cesses. Along each groove is a series

of spaces between the laminse, which,

in the natural condition, are filled

up by the yellow ligaments. The
extent of these intervals is very trifling

in the neck and in the greater part

of the back ; it increases in the lower

third of the dorsal, and still more in

the lumbar region. The interval be-

tween the occipital bone and the arch

of the atlas is consideral^le, and so is

that between the last lumbar vertebra

and the sacrum.

Fig. 16.

—

The Vertebral Column viewed from
THE Left Side. (A. T.) \

The letters and numbers indicate the several

vertehrre. The antero-posterior curvatures of

the column are shown, together with the shape

and size of the bodies and intervertebral spaces,

the form and transitions of the transverse and
spinous processes, and the diiferences in the
costal articulating surfaces.

Fiff. 16.

\-4j9

J^i

OSSIFICATION OF THE VERTEBBiE.

The "Vertebrae in general.—The ossifi-

cation of each vertebra proceeds in cartilage

from three princii^al centres, one for the
main part of the body, and one on each
side for the arch and processes, together
with a part on each side of the body. The
lateral centres appear about the 7th week,
that of the body very soon afterwards. From
these centres the ossification extends gradu-
ally outwards, so as at last to form the greater
part of the vertebra. That of the body does
not pass, however, in the dorsal vertebrae,

the place of articulation of the head of the
rib, leaving on each side a portion of the
body which is formed from the lateral centre,

SI

P
C 2
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and is separated up to the third year by a narrow cartilaginous interval—the
iiriiroccntral Kuturc. It would ajrpear further, that while ossification in the centres

of the arches commences first in the upper or cervical vertebra3, the osseous
centres of the bodies appear earliest in the lower dorsal vertebra;.

At the time of birth most of the vertebra; consist of three osseous pieces, cor-

responding to the three original ossific centres. In the first year of infancy the
osseous laminaj of opposite sides become united in a number of the vertebra;, but
not in all. The spinous processes, remaining cartilaginous for a time, are gradually

completed by the growth of the cartilage and the extension of the bone into

Fig. 1 /. Fig. 17.

—

Ossification of the Ver-
tebra. (R. QUAIN.)

A, fffital vertebra, showing the three

primary centres of ossification ; 1, 2,

for tlie pedicles, lamiute, and processes

;

3, for the body.

B, dorsal vertebra from a child of

two years ; 1 & 2 are seen to have en-

croached upon the body at * the neuro-

central suture and into the articular

and transverse processes, and to liave

united beliind in the spinous process,

leaving tlie ends cartilaginous.

C, dorsal vertebra at about sixteen or

seventeen years, showing epiphyses on
the transverse processes, 4 & 5, and
S2nnous process, (J, and the upper ei^i-

physial plate of the body, 7.

D & E, pai'ts of a lumbar vertebra of

about the same age, showing, in addi-

tion to the foregoing, 8, the lower epi-

jihysial plate of the body ; 9 & 10, the

epiphyses of the mammillary tubercl&s.

them, and at the same time, by the ossific extension of the transverse processes and

other parts, the vertebras gradually attain to nearly their full size and shape about

the age of puberty. At different periods subsequent to this, five sets of epiphyses,

or supplementary centres of ossification, are added. Three of these are small

portions of bone, placed on the tips of the spinous and transverse processes : the

Fig. IS.

—

Ossification of the Atlas.

(R. QUAIN.
)

A, before birth ; 1 & 2, lateral centres

of ossification ; the anterior arch is carti-

laginous.

B, in the first year ; 1 & 2, as before
;

3, ossific centre in the anterior arch.

Fig. 19.

—

Ossification of t]ie Axis
AS SEEN IN FRONT. (R. QuAIN.

)

A, from a fcetus of seven months ; 3,

the centre for the body ; 4 & 5, two
centres for the base of the odontoid pi'ocess.

B, shortly after birth ; 1 & 2 the lateral

centres ; 3, centre for the body ; 6, tlie

two centres for the odontoid process now
united.

other two are thin circular plates, one on the upper, the other on the lower
surface of the body, chiefly at its circumference. In the lumbar vertebras two
other epiphyses surmount the mammillary processes. The transverse process of the
first lumbar vertebra is sometimes observed to be developed altogether from a
separate centre. Most of the anterior divisions of the cervical transverse pro-

cesses are ossified by the extension into them of osseous substance from the

neighbouriag posterior part of the process and from the arch ; but that of the

Fig. 19.
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seventh usually presents o. separate osseoiis nucleus, and small nuclei have also

heen observed by Meckel in those of the second, fifth, and sixth vertebne. These
epiphyses generally appear from the eighteenth to the twentieth year, and are

not wholly united to the rest of the vertebra before the twenty-fifth year.

The Atlas & Axis.—The ossification of the atlas and axis differs consider-

ably from that of the other vertebraj. In the atlas, the body bemg aljsent, the
anterior arch is formed by a strip of cartilage in which ossification, commencing
by one or two centres, only appears in the course of the first year after bu-th. The
neui-al arch, together with the processes, is formed from two lateral centres cor-

responding with those of the other vertebrae, and which begin to ossify about the

7th or Sth week. Their union posteriorly occui-s in the IJrd year, and is frequently

preceded by the formation of a distinct spinal nucleus. Their union with the

nucleus of the anterior arch does not take place till the oth or 6th year.

In the axis the arch and i^rocesses are formed from two centres correspondmg
to those of the other vertebraj. and appearing about the 7th or Sth week. Ossifi-

cation begius in the body about the 6th month, from one or sometimes two
centres, occupying the lower part of the common cartilage of the body and odon-
toid process. In the upper part of this cartilage, a little later, two collateral

centres appear for the odontoid process : these soon unite into one. and become
ossified to the body of the axis in the 3rd year. There is frequently also a dis-

tinct centre m the apex of the process. (Humphry.) This separate ossification

of the odontoid process is important in connection with the view that it is

the displaced body of the atlas.

Sacral Vertebrfe.—Each of the sacral vertebras presents three primary centres

of ossification, one in. the body and a pan- in the arch. The centres of the bodies

Fij;. 20
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Fig. 20.

—

Ossification op the Sacrum. (R. Quain.)

A, sacrum of a foetus before sis; months, seen from the front, showing the ossific centre

in the body of each vertebra, from 1 downwards.

I*>, at bu-th ; 2,2, additional centres for the lateral masses.

C, about twenty-three years ; 3, 3, epiphysial plates still visible above and below the first

vertebral body, the fissures still remaining between the first and second and the second

and third lateral masses ; 4, 4', lateral epiphysial plates.

D, upper surface of first sacral vertebra at four or five years, 1, and 2, as inA and B. (A. T.

)

A & B, nearly full size ; C, one-fourth ; D, one-third.

of the fii-st three vertebra3 appear about the Sth or 9th week, those of the two

following vertebrte somewhat later. The laminaj begin to ossify about the 6tli

month, but the time of union with the bodies dilfers in the different verteln-aa ;

taking place as early as the 2nd year in the lowest, but not till the 5th or 6th

year in the uppei-most. In each of the first three vertebra, and sometimes only

of two. the anterior part of the lateral masses on each side is formed from an

additional nucleus which appears at the outer margin of the anterior sacral

foramen from the 6th to the Sth month. These unite to the bodies later than

the arches. In the case of the two lovv-er vertebrte, the lateral masses are formed

"by extension of ossification from the x>rimary lateral nuclei. On the body of
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each vertebra, epiphysial plates are formed after puberty, as in other vertebrce,

and two flat iiTegxdar plates of bone are added to each lateral surface of the

sacrum, the uppeimost of which extends over the sides of the fii'st two or three,

while the lower connects the remaining two. These appear from the 1 8th to the

20th year, and are imited about the 25th. The bodies of the sacral vertebra3 are at

first separated by intervertebral plates, but about the ISth year, in the case of

tlie lower vertebraj, ossification begins to extend through these plates and the

epiphyses, so as completely to luiite the adjacent bodies. The ossific union

of the first and second bodies does not take place tUl the 2r)th year or later

Previous to this, the lateral masses have coalesced nearly in the same order as

the bodies.

The deficiency of the spine and dorsal part of the lamhiaj usi^ally existing in

the fifth sacral vertebra, and not unfrequently extending to the fourth, but more

rarely to the third, may be attributed in part to the non-extension of ossification

in that du-ection : but such varieties of form, like many others to which the

sacral vertebrte are subject, are probaV)ly intimately connected with the nature

and development of the formative matrix of the bones. The more completely

open state of the sacral canal posteriorly found in cases of spina-biflda is un-

doubtedly connected with early morbid changes interfering with the natural

process of development.

Coccyg-eal Vertebrae.—Each of the coccygeal vcrtebrte is ossified from a,

distinct piece of cartilage, and usually from a single centre, but in the up])er

sometimes from two centres. Ossification commences in the first generally about

the time of buth ; in the second, from the 5th to the lUth year ; in the third,

some time before, and in the fourth, some time after puberty. The ossific union

of the three lower coccygeal vei-tebra; occui's before middle life : their union with

the first, and the union of this with the sacrum, belong to the later periods of life.

GENERAL AND SERIAL HOMOLOGY OF THE VERTEERiE.

The study of the various forms presented by the parts of the vertebral column,
and of its relation to the rest of the skeleton in man and animals, as also

of its development in the foetus, has led to the foiTuation of the general

views of homology refeiTcd to in the introduction. These views originated, in
somewhat different fomas, mainly with Oken, Carus, Geoffrey St. Hilaii-e, and
Owen ; and, with various modifications and extensions by more recent writers,

as Goodsir, Huxley, Gegenbam-, St. George Mivart, and Flower, are now admitted
by almost all anatomists, in some shape or other, as the basis of a morphological

Fig. 21.

—

Views op the Different Vertebrae froji above to illvstrate their

Homologies. (A. T.

)

1, atlas; 2, axis; 3, si.xth cervical; 4, seventh cervical with supernumerary rilis
;

5, middle dorsal ; 6, upper dorsal, with costal arch and sternum attached ; 7, middle
lumbar; 8, first lumbar with supernumerary ribs ; 9, lower lumbar ; 10, upper sacral ; 11,

upper sacral vertebra, presenting the lumbar form on the right side, as in the oblique

pelvis ; 12, fourth sacral vertebra in a young subject ; 13, four coccygeal vertebra?.

In the several figiu-es the parts are indicated by letters as follows, viz., in 1, s, spine
;

n, neural arch ; c', the space occupied by the processus dentatus, or displaced body
;

fi, anterior or precentral arch ; ar, superior articular process : in 2, c", processus dentatus
;

ar, superior articular process ; z' inferior articular process : in 3, f, centrum or body
;

r, z', superior and inferior articular processes : in 4, t, t, transverse processes ; r, v, ver-

tebrarterial foramina ; co, moveable right supernumerarj- or cervical rib ; x, with a dotted
line marks the place where an anchylosed rib on the left side may be considered to be
superadded to the transverse process (diapophysis and jiarapophysis) of the vertebra : in 5,

t, transvei-se process with costo-transverse facet ; cc, costo -central facet : in 6, r, ver-

tebrarterial interval ; ct, costo-transverse, and cc, costo-central articulations ; co, first

rib : in 7, m, mammillary, and a, accessory tubercles ; t, transverse process : in 8, co,

co', left and right supernumerary ribs : in 10, I, the lateral mass : in 11, V, place of the
lateral mass, remaining undeveloped in this instance : in 12, tl, the transverse process

and lateral mass which unite with the corresponding parts above ; /, /', anterior and
jiosterior sacral for.tmina thus formed : in 13, c, the centrum or body, which alone reiaains

in the last coccygeal vertebra.
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doctrine of the constnictioii of the skeleton. There is not. indeed, an entire

agreement among anatomists with respect to some parts of this doctiine ;
but

still there is such a general acknowledgment of both, the zoological and serial

homology of the parts composing the skeleton, that considerations of this kind
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cannot be entirely omitted in a work on human anatomy. At the same time, it

is oln-ious that the complicated nature of the suliject, and the necessity for

frequent reference to details of comparative anatomy for its elucidation make it

impossible to enter fiiUy into its consideration here, so that our remarks must be
limited to those points in which the views of homolopry have the most immediate
bearing upon the knowledge of human anatomy. Tlie accomjianying views of

the several vertebras and some of their varieties from above (in fig. 21) may assist

the reader in comparing their forms.

1. The series of centra or bodies, suiTounding the pi-imaiy axis of the noto-

chord, is complete in man. fi-om the jirocessus dentatus of the second vertebra to

the caudal extremity. In the head it is ascertained to be prolonged into the basi-

occipital and basisphenoid i^arts of the base of the skull. It is apjDarently absent

in the atlas, or rather the part coiTesponding to the centmm or body of that

vertebra is united with the body of the axis iii the odontoid process : while the

anterior arch of the atlas belongs to a different series of paits. not yet accu-

rately determined, perhaps to the precentral or subcentral parts or hi/pajwphyfic.-!.

The proofs of this view are derived mainly from. 1st. the remains of the noto-

chord having been actually traced in the foetus through the odontoid process

(and not through the anterior arch of the atlas) into the basioccijiital bone
;

2nd. the separate ossification in cartilage of the odontoid process : and Brd, the

existence in some animals, as the oniithorj-nchus and some reptiles, of a bone
coiTesponding to the odontoid process, in a separate condition, without any other

part representing the body of the atlas.

2. The series of neural arches is complete in the whole vertebral column of

man. with the exception of the three lowest coccygeal vertebrce, and in jjart

of the upper coccygeal and lowest sacral vertebras. The neural spines are also

complete in nearly the same vertebras as the arches. The spme is absent or little

developed m the atlas, bifid at its extremity' in the next five cervical veilebrte. but
simple in all the remaining vertebras in which it is present.

8. The articular processes, or zyg-apophyses, superior and inferior (ante-

rior and posterior iu animals). coiTesjiond m their relations throughout the whole of

the vertebras in which they exist, with the exception of both of those of the atlas

and the superior of the axis. In these last mentioned vertebras the articular ju-o-

cesscs are not in the series of zygapophyses. being situated at the place of union of

the pedicles with the bodies, or nearly in the place of the capitular articulation of

the ribs with the vertebral bodies, and therefore anterior to the jjlace of exit of

the spinal nerves, instead of jjosterior to it as in the other vertebras. In the
sacral vertebras the articular processes, existing as such in early life, come to be
m the adidt miited by anchylosis. In the three lower coccygeal vertebras they
are absent.

4. It is in the comparison of the parts kno-mi in human anatomy under the
general name of transverse processes, that the main difiiculty of establishing

homologies exists. In all the cervical vertebras the processes so called are pierced

by a vertebrarterial foramen, and the most of them have two tubercles. Those of

the dorsal vertebrte are for the most part simple, but are articulated at two places

with the ribs. At these two places are situated processes, sometimes projecting in

animals to a considerable extent, which receive respectively the names of di-

nj>iij>hi/,siii a,nd jm ?-aJ)nphi/.'<!.•> ; the first (diapophysis) being the tubercular or costo-

transverse, the posterior or upjjer articulation of the rib : the second, or par-

apophysis, being the capitular or costo-central articulation, the lower or anterior,

of the rib. placed close to the body but sejiarated from it by the neiu-o-central

sutm-e. It is very generally admitted that the part in front of the vertebrar-

terial foramen of the cervical vertebras con-esponds in series to the first part of a
rib ; as is illustrated by the separate ossification of that piece of bone in the

seventh cervical vertebra in man. and by the occasional occmTcnce of more fully

developed cervical ribs in that situation.

The vascular passage in the dorsal region is between the neck of the rib

and the vertebra. In the lumbar vertebras the transverse processes are elongated

laterally, and at their root two other processes become apparent, viz., the mam-
millary or vwtcqfoplnjsis, looking upwards in man or forwards in animals, and the
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accessory or aiinpopJii/sis. directed downwards or backwards. Several circumstances

in the ana,tomy both of the bones and muscles, as well as the form and laosition of

occasional or supernumerary lumbar ribs, seem to indicate that the outer part of

the lumbar transverse processes is serially' homologous with the first part of the

ribs, but so intimately combined with both diapophysis and parapophysis, and
the part lying between them, as to leave no arterial passage ; but a groove

on the upper side is regarded by some as an indication of the place of separation,

lu the sacral part of the column still greater departui'e from the form of

the transverse process of the upper vertebras takes place by the large develop-

ment and ossific union of the lateral parts. Tliroughout the whole five vertebraj

recogiiised as sacral in man. this may be looked vipon as occurring to some extent

in portions of the bones which are serially homologous with the combined
diapophysis and parapophysis ; but in two at least, and perhaps in three of the

upper sacral vertebras, another lateral element appears to be interposed between

that combined transverse process and the iliac surface of articulation, constitut-

ing the gi-eatcr portion of the large lateral mass of the sacrum. This element

is looked upon by some as serially homologous with part of a rib. (Retzius,

Miiller's " Archiv," 1849 : Miiller '• Vergleich. Anat. der Myxinoiden ; "" Owen.
'• On the Archetype. .Sec., of the Vert. Skeleton :

" Aug. Miiller. Miiller s " Ai-chiv,"'

18.")8
; Hiunphry. '• Treatise on the Human Skeleton ;

" Goodsir, in '' Edin. Xew
Philos. Journ.."' 1857 ; Cleland. in " Xat. Hist. Review," 18G1 and 1SG3 ; Huxley,
" Hunterian Lect. in Brit. Med. Journ.." 18G9 ; St. George Mivart, in " Linn.

Trans.," 1870. and " Elementary Anatomy." 1873 ; Flower, " Osteology of the

Mammalia," 1870 : Gegenbaur, " Grundzuge der Yergleich. Anat.," 1870.)

"With the exception of the anterior arch of the atlas akeady referred to, there

are no parts developed in the human skeleton which correspond with the ^ii/j/-

aiiojihyscs which occur in connection with the vertebral column of animals, such

as the " chevron " bones below the caudal vertebra3 of cetacea, and the haemal

arches enclosing the main arteiy of fishes.

The similarity of some of the parts composing the skull to vertebrae, or the

serial homology of the bones of the head and vertebraj, supposed by some
anatomists to exist, will be referred to hereafter.

IL—THE THORAX.

The thoracic part of the skeleton cousists of the dorsal vcrtebrse

already described, the sternum, the ribs, and the costal cartilages.

THE STERNUM OR BREAST-BONE.

The sternum is situated in the median line at the fore part of the

thorax. It is connected witli the rest of the trunk by the cartilages of

the first seven pairs of ribs, and gives attachment to the clavicles. It

consists originally of six segments. The first of these usually remains

distinct up "to middle life, and is called the mamihrium or jn'esfcr/unn ;

the succeeding four are united into one in the adult, and form the bodt^

or mesosiem urn : the sixth generally remains cartiLaginous up to the

period of pubert}', and sometimes partially so even to advanced age,

con'&iiivi'dxig i\\Q ensiform process, or metasternum : in middle life it is

most frequently ossified and united by bone to the body.

The sternum is flattened fi-om before backwards, and presents a slight

vertical curve with the convexity in fi'ont. It is of unequal vridth,

being broad at the upper part of the presternum, considerably narro\Yer

at the lower end of that portion and in the first segment of the meso-

sternum, somewhat wider near the lower end of that portion, and finally

compressed and narrowed near the junction with the metasternum. It

consists of light cancellated texture, with a thin covering of compact

bone.
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The prosieminn is the thickest part of the bone. Its anterior snr-
face presents a slignt median elevation, its posterior is smooth and

Fio-. 22. Fig. 22.

—

The Sternuh of a middle-aged
Man. (A. T.) i

A, from before, 1, 2, 3, 4, 5, 6, & 7, tlie

articular surfaces for the corresponding

costal cartilages ; S, manubrium or upper
piece, still separate from the body ; 9,

middle of the body ; 10, ensiform por-
tion, os.seous, and united to the body ; 11,
inter-clavicular notch • 12, articular notch
for the clavicle.

B, the same sternum viewed from the
riglit side, showing the general convexity
of the bone forwards. The different facets

of articulation of the clavicle and costal

cartilages will be distinguished by their

position in comparing the figure B. with A.

somewhat concave. Its npper bor-

der is divided into three deep
notches ; the middle one is named
the incisiim semilunaris, or infcr-

cJavicular notch ; the lateral ones

fonn two depressed articular sur-

faces directed upwards and out-

wards, for articulation with the

clavicles. Each lateral border pre-

sents superiorly close to the clavi-

cular surface, a rough triangular sm'face, which miites with the cartilage

of the first rib. Below this the bone slopes inwards, and at its inferior

angle presents a small surface, which with a similar one on the meso-
sternum forms a notch for the cartilage of the second rib. The lower
margin is straight and united by intervening cartilage to the upper
margin of the mesostemum.
The mesosfemiwi is marked on its anterior surface by three slight

transverse elevations at the lines of junction of its four component
j)arts. Its posterior surface is comparatively smooth. Each lateral

margin presents five notches for the reception of costal cartilages, and
a small surface superiorly, which, with the similar depression on the

presternum, forms the notch for the second costal cartilage. The
notches for the third, fourth, and fifth costal cartilages are opposite the
lines of junction of the foiu' segments of the body of the sternum

;

those of the sixth and seventh are placed close together on the sides of
the inferior segment, that for the seventh being frequently completed
by the ensiform cartilage. The lower part of the presternum is some-
times pierced in the middle line by a considerable hole.

The meiastcrmini, ensiform process, or xjiphisternum, is a thin spatula-

like process projecting downwards between the cartilages of the seventh
ribs. It is subject to frequent varieties of form ; being sometimes bent
forwards, sometimes backwards, often forked, and sometimes perforated.

The ptemtim i^« pubjccfc to many varieties. It is sometimes divided vertically in
the whole or part of its length. It is not unfreqnently much shoiter than usual,
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and indented at its lower part, as occurs especially from the pressure of the

cobbler's last.

Two small nodules of bone, o.fm .mpra-^trmaJia, have been found in some rare

cases at the sides of the incisura close to the clavicular notches, sometimes being-

united by bone, at others by ligament to the sternum. (Breschet. " Annales des

Sciences Natui-elles," 2nd series, v. 10, p. 91 ;
and Luschka, " Die Halsrippen und

die Ossa suprastemalia," Vienna, 185D.) Their position is indicated hy the

asterisks (**) in figure 26, E. They derive an additional interest from the occur-

rence of suprasternal bones in some animals.

THE RIBS.

The ribs (coskc), twelve in number on each side, constitute a series of

arched and highly elastic bones, which extend outwards and forwards

from the vertebral column, and form the lateral walls of the thorax.

Their anterior extremities give attachment to cartilaginous prolonga-

tions—the costal cartilages, the first seven pairs of which pass forward

Fix. 23.

Fig. 23.

—

The Fikst, Sixth, and Twelfth Ribs of the Right Side. (A. T.) ^

A, the sixth seen from above and the outer side ; B, the same rib viewed from below

and within ; C, the first rib viewed from above and without ; D, the twelfth rib viewed

from above and witliin.

1, the head in C & D, the inter-vertebral ridge in B ;
* *, the costo-central facets ;

2, the neck ; 3, tlie tubercle, in B presenting the rough tubercle and the smooth facet,

for articulation with the transverse process ; 4, the lower Ijorder with the ridge and sub-

costal groove ; 5, the upper border ; 6, the oval pit for the attachment of the costal

cai-tUage ; 7, in the first rib, C, the scalene tubercle or spine, and near it the smooth

groove for the subclavian artery.

to the sternum. On this account the first seven pairs of ribs are called

sternal, and the remaining five pairs asternal ribs. Of these asternal

ribs each of the upper three has its cartilage attached along its superior

border to the cartilage of the rib above it, while the last two being

entirely free from such attachment are called floatm/ ribs.

General characters of the ribs.—These are best marked in the

ribs near the middle of the series. The posterior extremity is thick-

ened, and is termed the head or capituhnn ; it presents a superior and

an inferior oblique articular surface for articulation with the bodies of
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two vertebrae, and, between them, a slight ridge, to which the inter-

articular ligament is attached. At a little distance from the head, and
separated from it by the slightl}' constricted neck, is the tubercle, which
is directed backwards, and presents a smooth surface for articulation

with the transverse process of the inferior of the two vertebra with

which the head is connected, and, outside that, a roughness marking
the insertion of the posterior costo-transverse ligament. The whole

extent beyond the tubercle constitutes the hodij. It is laterally com-
pressed, and broader from above downwards towards the anterior

extremity. Outside the tubercle, between it and the most convex part

of the body, is a rough line, which corresponds to the outer border of

the erector spinte muscle, and marks the angle, so-called because at this

point the rib takes a more sudden curve, its direction being now for-

wards and outwards. The inferior border presents on its inner aspect

the f!i(hcostaI e/roove, in which lie the intercostal vessels and nerve, and
which is best marked opposite the angle, and disappears in ft'ont. The
^anterior extremity is hollowed at its tip into an oval pit, in which the

costal cartilage is implanted.

Indination and Curves.—There is a general inclination of the ribs

•downwards from the head to the anterior extremity, the slope being

greatest between the head and angle. The curve of the ribs is more
marked towards the back part than in front, especially near the angle.

Besides the main curves now mentioned the rib is somewhat twisted on
itself, so that while its surfaces are vertical behind, they are placed

somewhat obliquely in front.

Special characters of certain ribs.—The ribs increase in

length from the first to the eighth, and decrease from the ninth to the

twelfth, so that the last is little longer, often even shorter, than the

first. The first rib is the broadest, and after it the middle ones ; the

twelfth is the narrowest. The distance of the angle from the tul)ercle

increases gradually from the second to the eleventh ; in the first the

angle coincides with the tubercle, in the last it is efTaced.

Theirs/ rib is not twisted, and is so placed that its superficial and
deep surftices look respectiA^ely nearly upwards and downwards. The
head is small, and presents a single articular surface. The neck is round
and slender. It articulates with the body and transverse process of the

first dorsal vertebra alone. On the superior surface are two very slight

.smooth depressions with an intervening rough mark, and a considerable

rough surface behind. The rough surface marks the attachment of the

scalenus mcdius muscle, the posterior depression the position of the

subclavian artery, the anterior depression the subclavian vein ; and the

intervening slight elevation, frequently terminating in a sharp spine on
the inner edge—the scalene tubercle—indicates the attachment of the

scalenus anticus muscle.

The second rib, longer than the first, presents externally a prominent

roughness which marks the attachment of the serratus magnus.
The eleventh and fwelffJi ribs have no groove on the inferior border,

no articular facet on the tubercle, and only a single articulating surface

•on the head. The mark of the angle is scarcely perceptible on the

<^leventh, and is absent from the twelfth.

Viirictitv.—Tlie number of tlie ribs is sometimes increased to thirteen on one

or both sides. The supernumerary rib is most frequently very short, and is
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usually foiined in connection with the transverse process of the first lumbar
vertebra, or occasionally with the seventh cervical : in the latter case the addi-
tional rib has usually a double attachment, viz., to the body and transverse pro-

cess of the vertebra outside a vertebrarterial foramen (see fig. 21, 4, v, v, and
8, CO.

The costal cartilages unite the ribs to the sternum. Their
breadth diminishes gradually from the first to the last, whilst their

length increases as far as the seventh, after which they become gradually

shorter. Their line of direction varies consideral^ly. The first

descends a little, the second is horizontal, and all the rest, except the

last two, ascend more and more fi'om the rib towards the sternum as

they are situated lower down. The external or costal extremity, convex

and uneven, is implanted into and united with the end of the corre-

sponding rib. The internal extremities of the upper seven (except the

first) are smaller than the external, somewhat pointed, and fit into

the corresponding angular surfaces on the side of the sternum, with
which they are articulated in synovial cavities. Each of the cartilages

of the first three asternal ribs becomes slender towards its extremity,

and is attached to the lower border of that which is next above it. The
last two are pointed and unattached.

The first cartilage, which is directly united to the sternum without
articular cavity, usually becomes more or less ossified in the adult male

;

and the others likewise exhibit a considerable tendency to ossify in

advanced life. This tendency is not so great in the female, in whom
costal respiration is generally more extended than in the male.

THE THOEAX AS A WHOLE.

The bony thorax is of a somewhat conical shape, with convex walls.

Fig. 24.

—

Fkont view of the Thor.\x,

SHOWING THE StERNUM CoSTAL CARTI-
LAGES, Ribs, and Dorsal Yertebr,!:. i

1, the manubrium, or first piece of the
sternum ; 2, is close to the place of union
of the first costal cartilage ; 3, the clavicular

notch ; 4, the middle of the body of the
sternum ; 5, the ensiform jirocess ; 6, the
groove on the lower border of the ribs ; 7,

the vertebral end of the ribs ; 8, the neck

;

9, tubercle ; 10, costal cartilage ; 12, the
first rib ; 13, its tubei'osity ; 14, the first

dorsal vertebra; 15, the eleventh ; 16, the
twelfth rib.

Its upper opening is contracted,

and bounded by the first dorsal

vertebra, the first pair of ribs, and
the manubrium of the sternum. Its

inferior margin slopes downwards
and backwards on each side from
the ensiform cartilage to the

twelfth rib. Its longitudinal axis

is directed upwards and somewhat backwards. Its transverse diameter,

at its widest part, greatly exceeds that from before backwards. The latter

is shortened in the middle line by the projection of the vertebral column,
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]3ut on each side of the column a considerable extension of the cavity is

produced by the backward direction of the posterior parts of the ribs,

and thus the weight of the body is thrown further back and is more

equally distributed round the vertebral column. At the same time

a Ijroad furrow is produced between the spines of the vertebra and

the angles of the ribs, in which are placed the erectores spince muscles.

Theintercostal spaces are eleven in number, somewhat wider al)ove

than below, and varying in width with the elevation or depression of

the ribs.

OSSIFICATION OF THE RIBS AND STERNUM.

' The ossification of the ribs begins in cartilage posteriorly about the eighth

week, and extends rapidly forwards, so as to reach the permanent cartilage about

Fig. 25. Fig. 25.

—

One of the
Middle Ribs about
eighteen or twen-
ty years op age.

(R. QUAIN.)

1, the principal

piece or body ; 2, the

epiphysis of the liead

;

3, that of the tuber-

cle.

the fourth month.
Subperiosteal ossi-

fication contributes

largely to their sub-

sequent growth. After puberty the centres of two small epiphyses appear in

the cartilage of the head and tubercle. These become united with the main bone
before the twenty-fifth year.

The ossification of the sternum begins about the sixth mouth, and usually by

t3

Fig. 2G.

—

Ossification of the STERNrsi. (R. Quain.)

A, the cai-tilaginous stermnn before the middle of fcetal life.

B, the stenuim of a chikl at birth. 1, 2, 3, & 4, luark the commencing ossific nuclei

For the manubrium and three upper pieces of the body.

C, the sternum soon after puberty, sliowing cartihage between the manubrium and
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tody, and imperfect, union of the tirst, second, and third pieces of the body, wliile the

third and fourth are united.

J), example of a sternum at birth with an unusual number of ossific centres, six

in the manubrium, 1', wuicli is very uncommon ; two pairs in the lower pieces of

the body 3' & 4', which is not unusual ; 2, the single centre of the fir&t piece of the

body.

E, example of the perforated sternum, which probably depends upon the imperfect

union of the pairs of ossific nuclei shown in D in the lower part of the body
; this figure

also shows two episternal bones or granules, * *. C, and E, are reduced below the size of

nature.

a single centre in the presternum. - Tlie next centre appears at the seventh

month in the upper segment of the mesostenium, and ossification foUows in the

nest two segments shortly before birth. In the lower segments, ossification

begins in the first year or later, and in the metasternum not before the sixth

year, and often much later. In the presternum occasionally two centres of ossi-

fication appear, one above the other. In the upper segment of the mesostemuna
the centre is most commonly single, but in each of the following segments there

are frequently two placed one on each side of the middle line. The lower seg-

ments of the mesostemum unite together after puberty, but the upper one often

remains separate till after the twenty-fifth year. The metasternum is united to

the mesostemum in middle life, the presternum in more advanced life. Tlie

bony parts formed from the lateral centres of the lower segments of the meso-
stemum, as well as of the metasternum, not unfrequently remain separate for a

considerable time, and occasionally, by defect of ossification or non-union across

the middle line, have a pennanent median apertm-e in the bone—the so-called

foramen stcrnalc. The metasternum is sometimes bifid, and in rare cases the

mesostemum has been found di\'ided to a greater or less extent from below
iipwards, constituting the malfonnation of fissura sterni. and connected in some
instances with ectopia cordis. (See the case of E. Groux, described by Allen
Thomson in the Glasgow Med. Joiu-nal, 1858.)

III.—THE BONES OP THE HEAD.

The skull, comprising the bones of the head, is of a spheroidal figure,

compressed on the sides, broader behind than before, and supported
on the vertebral column. All its bones, with the exception of the

lower jaw, are almost immovably united together by lines and narrow
surfaces, more or less uneven, termed sutures. The skull is divided by
anatomists into two parts, the cranmm and the face. The cranium
protects the brain ; the face surrounds the mouth and nasal passages,

and completes with the cranium the orbits or cavities for the eyes. The
cranium is composed of eight bones, viz. : the occipital, U\o parietat, the

frontal, two temporal, the sphenoid, and the ethmoid. The face is com-
posed of fourteen bones, of which twelve are in pairs, viz. : the sitperior

maxiUary, malar, nasal, jmlafe, lachrymal, and inferior turbinated hones

;

and two single, viz., the vomer, and the inferior maxilla. There is also

suspended by ligaments from the under surface of the cranium, the
hyoid bone, which may be classed with the bones of the head.

THE OCCIPITAL BONlS

The occipital bone is situated at the lower and back part of the

cranium. In general form it is rhomboidal, and through its lower and
anterior part passes a large oval foramen, forming the communication
between the cranium and spinal canal. The portion of the bone behind
the foramen is talndar, the narrower part in front forms a thick mass
named hasilar process, and the parts on the sides of the foramen, bearing
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the condyles or articulating processes by which the head is supported

on the first vertebra, are the condijJar portions.

Fig. 27. — Occipital Bone
FKOM BELOW AND BEHIND,

SHOWING THE EXTEUNAL
Surface. (A. T.) |

1, basilar process ; 2, cou-

clyloid portion, the probe

marks the anterior condylar

foramen ; 3, jugular or trans-

verse i)rocess ; 4, external or

lateral angle ; 5, suvierior

angle ; 6, superior curved line

;

7, external or posterior occi-

pital protuberance ; 7, 8, ex-

ternal occipital crest ; 9, in-

ferior curved line ; 10, groove

and ridge connected with the

attachment of the superior

oblique muscle ; 11, fora-

men magnum ; 12, articular

condyle ; immediately above

it the posterior condylar fora-

men.

The two superior bor-

ders are deeply serrated,

and are articulated with

the parietal bones in the lamodoidal suture. By its two inferior

Fig. 28. — Occipital Bone
FROM BEFORE, SHOWING THE
Internal Surface. (A.T.) h

1, basilar process sawn
through at the jilace of union
with the sphenoid bone ; 2,

condylar portion ; 3, jugular

or transverse process ; x , be-

tween 2 & 3, the sigmoid
groove of the lateral sinus and
the jugular notch ; 4, external

or lateral angle ; 5, superior

angle ; 1 to 3, the edge of

articulation with the petrous

bone ; 3 to 4, with the mas-
toid bone ; 4 to 5 with the

parietal bone ; 11, foramen
magnum ; 13, intei'nal occipi-

tal protuberance and groove of

the torcular Heroi^hili ; 14, in-

ferior spine ; 15, groove of the

lateral sinus ; from 5 to 13,

groove of the superior longi-

tudinal sinus ; 16, cerebral

fossa ; 17, cerebellar fossa.

^
borders, which are un-

even but not deeply ser-

rated, it articulates with the mastoid and petrous portions of the
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temporal bone, while the extremity of its basilar process is united to

the body of the sphenoid, in the young condition by cartilage, but after

the age of twenty years by continuous osseous substance. The rhom-
boidal form generally given by the meeting of these borders at the four

: angles is not unfrequently somewhat changed to the octagonal, l)y the

greater or less projection of subordinate obtuse angles be.tween tlio

upper and lateral, and between the lateral and lower angles.

The tabular portion, or supra-occipital, on its j)o>;ferior surface

•presents a rough jiromineuce, the c.rtfrnal occipital profuhrrance, arching

outwards from which, on each side, is the superior occipifal rithjc or

curved lino, which divides the surface into two parts, the upper, covered

by the hairy scalp, convex and uniform ; the lower, uneven, and marked
by the impressions of the muscles of the neck which are attached to it.

This lower surface is divided into two lateral portions by a median
ridge called the external occipital crest or spine, and each of these por-

tions is again divided into an upper and a lower surface by the inferior

curved line or ridfie, which, after extending some distance outwards, is

met by a ridge and groove passing from before backwards. These sur-

faces mark the attachments of the rectus capitis posticus major and
minor, and of the obliquus capitis superior muscles.

Tlie deep surface of the bone is marked by two smooth ridges which
cross one another, one extending from the upper angle to the great

foramen, and the other transversely from one lateral angle to the other,

and at the point of intersection of these ridges is the internal occipital

])rotuherance. Separated by these ridges are four hollows, the superior

and inferior occipital fossce, which lodge respectively the posterior cere-

bral and the cerebellar lobes. The superior and transvei'se ridges are

grooved in the course of the longitudinal and lateral venous sinuses

respectively. The wider space where those grooves meet at the internal

occipital protuberance receives the torcular Herojihili. The inferior

ridge is single, and is named the internal occipital crest or spine. The
margins of tlie tabular portion are dee})ly serrated above the lateral

angles for articulation with the parietal bones ; below that level, they
unite with the mastoid portions of the tenvporal bones.

The condylar portions or ex-occipitals, bear the articulating

condyles on their lower part, close to the margin of the foramen mag-
num in its anterior half. The condyles are elliptical and converge iu

front : their surfaces are convex from behind forwards and from side to

side, and slightly everted. Their inner borders are rough, and receive

the insertion of the odontoid ligaments of the axis. In front, and to

the inside of the condyles, are the anterior condyloid., foramina, which
pass forwards and outwards from the inlcrior of the cranium, and
transmit the hypoglossal nerves. Behind the condyles are two pits,

containing usually the posterior condyloid foramina ; each of these

gives passage to a vein, but they vary greatly in size and arc often

absent on one or both sides. Externally to the condyle, on each side, is

a portion of bone, which is placed over the transverse pi'ocess of the

atlas, continuous posteriorly with the tabular part, and anteriorly hav-
ing a free excavated margin, the juf/uhir notch, which contributes, with

a notch in the temporal bone, to form the foramen lacerum juipdare ;

its external extremity projects into the angle between the mastoid and
petrous portions of the temporal bone, and is called thcjuf/ular eminence.

This process presents inferiorly a rough elevation, which gives attach-
VOL. I. D
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ment to the rectus capitis lateralis muscle ; and superiorly a deep groove

for the lateral sinus l^efore it terminates in tbc jugular notch.

The basilar ijrocess, or basi-occipital, projects forwards and

upwards into tlie middle of the base of the skull. It increases in thick-

ness and diminishes in breadth towards its extremity. Inferioriy it

gives attachment to the rectus capitis anticus major and minor muscles

and the fibrous band of the pharynx. Its superior surface presents a

smooth depression, the basilar groove, which su|>ports the medulla

olilongata, and close to each lateral margin a slight grooved mark,

which indicates the place of the inferior petrosal sinus.

THE PARIETAL EONES.

The parietal "bones form a considerable part of the roof of the' skull.

They have the shape of quadrilateral plates, convex externally, concave

internally. They are a little broader al)ove than below, and the anterior

inferior angle is the most projecting. They articulate witii each other

in the middle line, with the frontal bone anteriorly, the occipital

posteriorly, and the temporal and sphenoid below.

On the outer .airfare, near its middle, a more marked convexity

exists forming the jmrmal eminence. Below this is a curved line,

Fig. 29. Fig. 29.

—

External surface
OP THE RIGHT PARIETAL.

Bone. (A. T.) I

1, posterior superior angle

;

2, anterior superior angle ; 3,

posterior iufei'ior angle ; 4,

anterior inferior angle, articu-

lating with the great wing of

the sphenoiil bone ; from 1 to

2, superior border in the

sagittal suture ; from 2 to 4,

anterior bonier in the coronal

suture ; from 1 to 3, posterior

border in the laml)doidal su-

ture ; from 4 to 6, margin of

the squamous suture ; from 3

to 6, the additamentum su-

turaj squamospe; 5, the tem-

poral or semicircular line above

which is the parietal eminence ^

8, parietal foramen.

the parietal part of
* the temporal ridge,

bounding a surface

somewhat flatter than the rest, 2^^annm iemporale, which forme part of

the temporal fossa. Near the posterior and upper angle, is ili3 small

parietalforamen.
The concave inner surface is marked by shallow depressions corre-

sponding Avith the convolutions of the brain, and by narrower furrows

branching upwards and backwards from the lower border for the middle

meningeal vessels. The largest of these grooves running from the

anterior inferior angle is sometimes converted into a canal for a short

distance. A slight depression along the inner part of the superior

border, forms with the one of the opposite side, the groove of the
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lono'itudinal sinus ; and a depression at the posterior inferior angle

forms a small part of the groove of the lateral sinus. Near the upper

Fig. 30.—The Parietal Bone Fig. 30.

FROM THE Inside. (A.T.) ^

1, 2, 3, 4, 6, & 8, iudicate

the same i^arts as in the

last figure : between 1 & 2

the half groove of the su-

perior longitudinal sinus ;
3',

groove of the lateral sinus
;

7, the ramified grooves of the

meningeal vessels ; above x

this groove is converted into a

canal ; 9, the irregular pits

for the glaudulos Pacchionii.

border there are in most
skulls, but particularly

in those of old persons,

small irregular pits,

fovecc glandulares, lodg-

ing the so-named gland-

ular Pacchionii.

Borders.— The ante-

rior, superior, and ])os-

terior borders are deeply serrated

the greater part of its extent a sharp or squamous edge, with a slightly

fluted surface directed outwards and overlapped at its anterior extremity

by the great wing of the sphenoid, and beliind that by the squamous
part of the temporal bone ; its posterior part is serrated, and articu-

lates with the mastoid portion of the temporal. The anterior border

is slightly overlapped by the frontal bone above, but overlaps the

edge of that bone inferiorly.

The inferior border presents iu

THE FRONTAL BONE

The frontal bone, arching upwards and backwards from above the

orbits, forms the fore part of the cranium. It likewise presents

inferiorly two thin horizontal laminte, the orbiial plates, which form
the roofs of the or])its and are separated by a mesial excavation, the

incisura efhmoidaJis.

The frontal is articulated with twelve bones, viz., posteriorly with
the parietals and sphenoid ; outside the orbits with the malars ; and
between the orbits, from before backwards, with tiie nasal, superior

maxillary, lachrymal, and ethmoid bones.

Anterior surface.—The part forming the greatest convexity of the

foreliead on each side is called the froifal eminence. It is separated by
a slight depression below from the superciUary ridge, a curved elevation

of varying prominence immediately above the margin of the orbit.

Between the superciliary ridges is the surface called filahella. The
margin of the orbit, the orbital arch, is most defined towards its outer

part ; it presents towards its inner third the supraorhital notch, some-

times converted into a foramen, which transmits the supraorI)ital nerve

and artery. The extremities of the orbital arch point downwards, and
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form the internal and external anejular processes. Tlie internal is but
sliti-litly marked ; the external is strong and projecting, and articulates

-with the malar bone. The temporal ridge springs from the external

•«p^

Fig. 31.

—

Frontal Bonk FKo:\t

BEFORE, SHOWING ITS EXTER-
NAL Surface. (A. T.) 4

1 , fi'ontal eminence ; 2, nasal

spine, and above this the ser-

rated surface for articulation of

the nasal and suiierior maxil-

lary bones ; 3 to 4, .supra-orbital

edge—3, internal, and 4, exter-

nal angular process ; 5, supra-

orbital notch or foramen; 6,

glabella ; 7, superciliary emin-
ence and ridge ; 8, temporal
ridge, and behind this a part of

the temporal fossa.

process, and arches up-

wards and backwards to

be continued on the

parietal bone : it separ-

ates the temporal from
the frontal part of the

outer surface of the bone.

Inferior surface.—The orbital sarfa,ces are somewhat triangular,

their internal margins being parallel, while the external are directed

backwards and inwards. Close to the external angular process is the

fossa laclLrijmalls, which lodges the lachrymal gland ; and close to the

internal angular process is a small impression where the pulley of the

trochlearis muscle is attached. Between the orbits in front is tile

serrated surface which articulates with the superior maxillary and nasal

bones, and in the middle line a sharp process of variable length, the

nasal spine, descends between the latter bones and the central plate of
the ethmoid. Between the incisura ethmoidalis and the inner margin
of the orbit is an irregular surface occupied with de])ressions forming
the roofs of cells in the ethmoid bone. Traversing this surface are two
grooves, which complete, with the ethmoid, the anterior and posterior

internal orhital foramina. The anterior groove transmits the nasal twig
of the ophthalmic nerve and the anterior ethmoidal vessels ; the other,

the posterior ethmoidal vessels. Further forwai'd, on each side of the
nasal spine, is the larger opening of the frontal sinus, a cavity whicli

extends within the bone for a variable distance behind the superciliary

ridges. Outside and behind the orbital surface, there is a lai'ge serrated

triangular area which articulates with the great wing of the sphenoid.

Cerebral surface.—This surface forms a large concavity, except over

the roofs of the orbits, which are slightly convex. Upon it are seen

the impressions of the cerebral convolutions, which, with the inter-

vening ridges, are strongly marked over the orbits. A groove, the

sukus frontalis, lodging the longitudinal sinus, descends from the

middle of the upper margin of the bone, and is succeeded by the crista

frontalis, a ridge which runs dovrn to the lower margin. A small fora-

men, usually formed in part by the central plate of the ethmoid, is
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situated at its base ; it is known as the form7irn ccccinn, and transmits a
minute vein from the nasal Ibss^e. The upper and greater part of the

Fig. 32.Fig. 32.—The Frontal Bone
FROM BEHIND AND BELOW,

SHOWING THE INTERNAL CERE-

BRAL .Surface and the llooi^

OF THE Orbits. (A. T.) ^

2, 4, and 5, as in the 2)recediug

figure ; 9, internal or cerebral

surface, slightly marked by cere-

bral convolutions and glandular

pits ; 10, groove of the superior

longitudinal sinus, ending below

in, 11, the internal frontal crest,

which leads down to, 13, the

foraraen ca?cum ; 12, the orbital

jjlate, the number is placed in

the depression for the lachrymal

gland; 14, the opening of the

frontal sinus ; 15, jilaced on

the roof of the orbit internally,

is near the opening of the an-

terior ethmoidal or internal

orbital foramen.

edge encompassing the

cerebral surface of the

bone is deeply serrated,

and articulates with the parietal bones in the coronal suture ; the lower

transverse part is thin and uneven, and articulates with the greater and

lesser wings of the sphenoid in the transverse suture. The adult

frontal bone is sometimes divided into two parts Ijy a median suture,

the frontal suture which may be regarded as the persistence of the

original fcctal condition.

THE TEMPORAL BONE.

The temporal bone (os temporis) takes part in the construction of

the side and base of the skull, and contains in its interior the organ of

hearing. It is usually described in three parts, viz., an expanded

anterior and superior part, the squamous portion with the zygomatic

process, a thicker posterior portion, the mastoid, and below and
between these the petrous portion, a three-sided pyramid, exhibiting

at its base externally the aperture of the ear, and projecting forwards

and inwards into the base of the skull. With these is combined in the

adult the styloid process or bone.

It articulates posteriorly and internally with tlie occipital bone, supe-

riorly with the parietal, anteriorly with the sphenoid, by the zygomatic

process with the malar, and by the glenoid cavity with the inferior

maxillary bone.

The scfiiamous portion, or squamo-zygomatic, extends forwards

and upwards from its connection with the other portions, and presents

superiorly an arched border which describes about two-thirds of a circle.

The inner surface is marked by cerebral impressions, and by meningeal

grooves. At its upper border, the outer table is prolonged considerably

beyond the inner, foiTning a thin scale with the fluted surface looking
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inwards and overlapping tlie corresponding bevelled edge of the parietal

bone. But in front the border is thicker, looks directly forwards, and
is serrated for articulation with the great wing of the sphenoid bone.

Fis. ?.r

J: ^Sk

Fig. 3.3.—Right Tempo-
ral Bone from the
outside. (a. t.) i

1, tlie external surface

of the squamous part ; 2,

the zygoma ; 3, the mas-
toid part ; 3 X , the mas-

toid process ; 4, the arti-

cular part of the glenoid

fossa ; 5, the articular

eminence at the root of the

zygoma, and above it the

tubercle ; 6, fissure of

(xlaser ; 7, the tympanic
jilate forming the postei'ior

non-articular part of the

glenoid. fossa, terminating

))ehind in the vaginal pro-

cess ; 8, the meatus audi-

torius externus ; 9, the

auditory process ; 10, the

styloid process ; 13 x , the

mastoid foz'amen.

The outer surface is in its greatest extent vertical, with a slight con-
vexity, and forms part of the temporal fossa. From its lowest part a
long process, the zygoran, takes origin.

FiK. 34. Fig. 34.—The Right Tem-
poiUL Bone from the
inner side. (A. T.) I

The indications where
marked are the same as in

the preceding figure. 11, tlie

inner or cerebral surface of

the squamous portion ; 1 1 x
,

the squamous edge, 12, inner

surface of the mastoid jjor-

tion ; 13, the sigmoid groove
of the lateral sinus— the
figure is placed at its upper
part, and close to the mastoid
foramen ; 14, the apex of the
petrous bone ; 15, the meatus
auditorius internus ; 16, the

scale of bone covering the
aqueduct of the vestibule

;

17, is above the aquetluct of

the cochlea ; IS, the superior

petrosal groove ; 19, the

eminence of the superior

semicircular canal ; 20, the

hiatus Fallopii.

The zijrjomn, or zygomatic process, is connected with the lower and
€uter part of the sijuamous portion, and is of considerable breadth at

its base, which projects outwards. It then becomes narrower, and is
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twisted on itself so as to present an outer and inner surface, and a sharp
upper and lower border. The superior inargin is thinner, and p>rolonged

farther forward than the inferior. The bevelled extremioy is serrated,

and articulates with the malar bone. At its base the zygomatic process

presents two roots. The anterior root is a broad convex ridge, directed

inwards. The posforior root passes backwards, and is divided into two
parts, of which one turns inwards in front of the meatus externus, while
the other, gradually sul)siding, is continued backwards over that

opening, and marks behind it the line of union of the squamous and
mastoid portions of the bone. At the point of division of the two
roots is a slight tnJjcrde, which gives attachment to the external lateral

ligament of the lower jaw. Between the two roots is the glenoid fossa,

a depression elongated from without inwards, and which, together with
the cylindrical elevation formed by the anterior root of the zygoma in
fi-ont of it, is coated with cartilage, and forms the concavo-convex
sin-face which articulates with the lower jaw. The fissure of Glaser
separates this articular part of the glenoid fossa from the remain-
ing part behind, which is formed by the tympanic plate of the petrous
division of the temporal bone, and lodges a jjart of the parotid gland.

The mastoid portion is rough externally for the attachment of
muscles, and is prolonged downwards behind the aperture of tlie ear
into a nipple-shaped projection— the niasfoid process. This process has
on its inner side a deep groove, the digastric fossa, which gives attach-

ment to the digastric muscle ; and internal to that is the slight occiinicd

Siroovc, for the occipital artery. The internal surface of the mastoid
portion is marked by a deep sigmoid depression, which is part of the
groove of the lateral sinus. A passage for a vein, of very variable size,

the mastoid foramen, usually pierces the bone near its posterior margin,
and opens into the groove.

Fig. S5.Fig. 33.

—

The Right Temporal Bone FROii

BELOW. (A. T.) 3

The iudications where marked arc the same
as in the preceding figures. 14, is at tlie apex

of tiie jictrous bone in the upper opening of tlic

carotid canal ; 17, aqueduct of the cochlea
;

21, lower rough surface of the petrous bone
;

22, the lower openiug of the carotid canal
;

23, the small foramen of Jacobson's nerve
;

24, the jugular depression, and within it, 25,

the foramen of Arnold's nerve ; 26, stylo-mas-

toid foi'amen—the figure is placed in the ante-

rior part of the digastric groove ; 27, groove of

the occipital artery ; 28, place of the anterior

opening of the osseous Eustachian canal.

The petrous portion is named
from its hardness. It contains the

organ of hearing. It forms a three-

sided pyramid, with its base directed

outwarcls, one surface looking down-
wards, and the other two turned
towards the interior of the skull.

Inferior surface, base, and ajnx.—At fehe base is the aperture of the
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ear. It forms a short canal, the meatus audifornis exfernns, directed

inwards and a little forwards, narrower in the middle than at its-

extremities, and leading into the cavity of the f//nij)anum, part of

which is seen from the exterior in the macerated bone. It is bounded
superiorly by the posterior root of the zygoma, and in the remainder of

its circumference ehielly by the external aiiditonj jn-ocess, a curved
uneven border, to which the cartilage of the ear is attached. This
process is the thickened outer extremity of the fj/Dipa/u'c plate, a lamina
one surface of which forms the anterior wall of the external auditory

meatus and the tympanum, while the other looks towards the glenoid

fossa. The upper margin of the tympanic plate is separated from the

glenoid fossa by the Jisaare of GJaser, while its lower margin descends as

a sharp edge, the vaijhial jirocess, which partly surrounds the front of

the styloid process at its base. The styloid process is long and tapering,

and is directed doAvnwards and forwards. It is placed in front of the

digastric fossa, and has immediately behind it the foramen which forms the

outlet of the canalof the facial neiwe, named stijlo-mastuid from its position

between the styloid and mastoid processes. A smooth rouncled and.

deep depression, the _/'///////«;• /os.sff, lies internal to the styloid process ^
it is close to the posterior margin of the bone, and completes with the

jugular notch of the occipital bone the foramen lacerum posterius. lu
front and a little to the inside of the jugular fossa is the carotidforamen,

.

the inferior extremity of the carotid canal; and internal to the carotid

foramen is a rough surface which gives attachment to the levator palati

muscle, and is continued into the rough inner extremity, or apex of the

petrous bone. The carotid canal ascends at first perpendicularly, then
turns horizontally forwards and inwards, and emerges at the apex, close

to the anterior margin. It transmits the internal carotid artery. In the

angle between the petrous and squamous portions of the bone is the

anterior opening of the Evstacliian canal.

The posterior surface looks backwards and inwards, and forms part of

the posterior fossa in the base of the skull. It presents a large orifice

leading into a short canal which is directed outwards, the mecdus cuidi-

torius interniis. This canal is terminated by a plate of bone, the lamina
crilirosa, presenting in the loAver part small apertures through which the

divisions of the auditory nerve pass, while in its upper part is the com-
mencement of the canal called aqaedtict of Fallopius, which transmits

the facial nerve. This canal takes a somewhat circuitous course'

through the petrous bone, passing outwards and backwards over the

labyrinth of the ear, and then downwards to terminate at the stylo-

-

mastoid foramen.

The anterior or upper .v/rfare looks upwards and forwards, and forms

part of the middle fossa in the base of the skull. A depression near
the apex marks the position of the Gasserian ganglion. A narrow-

groove runs obliquely backwards and outwards to a foramen named the

Jrifffns Falloiiii, which leads to the aqueduct of Fallo]-)ius, and transmits

the large superficial petrosal nerve. Farther back is a rounded emi-

nence, indicating the situation of the superior semicircular canal.

The superior harder is grooved for the superior petrosal sinus. The
anterior dorder is very short, and forms at its junction with the

squamous part an angle in which is situated the orifice of the Eusta-

chian canal, the osseous portion of a tube of the same name, which
leads from the pharynx to the tympanum ; and above this, partially
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separated from it oy a thin lamella, the 2^^'ocessiis cochleariformis, is a

small passage which lodges the tensor tympani muscle. The imaterior

harder articulates with the basilar process of the occipital bone, and

bounds the foramen lacerum posterius.

Sraall Foramina.—The opening of the a/pu'ductus re.stlhuU is a naiTOW fissure,

covered by a depressed scale of bone, and situated on the posterior siui'ace of the

petrous bone, about three lines behind the internal auditory meatus ; that of the

n/jtirdi/ctH.'i cochlea' is a small foramen, beginning in a three-sided wider depression

in the pos-terior margin, directly below the internal auditory meatus. In the plate

between the jugular fossa and the carotid canal is the foramen by which the

nerve of Jacobson passes to the tpnpaniim. In the ascending part of the carotid

canal is the minute foramen for the tympanic branch of the carotid plexus. In

the jugular fossa are a gi'oove ancl foramen for the aiiricular branch of the vagus

nei-ve ; and parallel to the hiatus Fallopii, close to the canal for the tensor

tympani muscle, are a groove and foramen for the small superficial petrosal

nei-ve.

The description of the small Ijones of the ear with the tjTnpanum and internal

ear. will be found in the chapter on the Organs of the Senses.

THE SPHENOID BONE.

Tlie sphenoid, or wedge-shaped bone, is placed across the base of the

skull, near its middle. It enters into the formation of the cavity of the

cranium, the orbits, and the posterior nares. It is of very irregular

shape, and consists of a central part or hodtj, a pair of lateral expan-

Fis. 36.

Fig. 36.

—

The Sphenoid Bone from above and behind. (A. T.) f

1, the basilar surface, sawn separate from the occipital bone ; 2, Dorsum sellre, or

inclined surface of the body terminating superiorly in the two posterior clinoid processes
;

3, is i^laced on the olivary eminence or process, and between it and 2 is the sella turcica,

or pituitaiy fossa ; in front of 3 is the transverse gi-oove of the optic commissure ; 4, the

side of the body with the sigmoid groove of the internal carotid artery and cavernous

sinus ; 5, the lesser wing ; x, the anterior clinoid jn-ocess ; 6, the ethmoid spine ; 7,

the cerebral surface of tiie greater wing ; 8, the upper angle of the greater wing, which

articulates with the parietal bone ; 9, the spinous process ; 10, the external, and 11, the

intei-nal pterygoid process ; 11, is jilaced opposite the hamular i^rocess and groove for the

tendon of the tensor palati muscle ; 12, the optic foramen, 13, the sphenoidal fissure or

foramen lacerum orbitale ; 14, the foramen rotundum ; 15, the foramen ovale ; 16, the

foramen spinosum ; 17, is placed above the posterior opening of the pterygoid or Vidian

foramen.
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sions called the r/rm/ ir/'/ir/!^, a pair of smaller horizontal processes in

front, called the sma/l ivings, and a pair which project downwards, the

pfeii/goid procesftri^.

The s])henoid is articulated with all the seven other bones of the

cranium and with five of those of the face, viz., posteriorly with the

occipital and with the petrous portions of the temporals, anterior!}' with

the ethmoid, frontal, and malars, lat(!rally with the squamous itortion

of the temporals, the parietals and frontals, and inferiorly with the

vomer and palate bones.

The body.—Posteriorly the body of the sphenoid is solid, but

anteriorly it is hollowed out into two large cavities, the spiienoidal

sinuses, separated by a thin mesial lamina and opening into the upper
part of the nasal fossa by two rounded apertures. The stiperiov surface

presents in the middle a deep pit, the 'piUiifnnj fossa, or sella turcica,

which lodges the pituitary body. In front of the fossa, separated

from it by a shallow transverse groove, is a narrow portion of bone
on a level with the optic foramina, the oUrar// process, (tnberculum

sella— Henle), on which rests the commissure of the optic nerves ; and in

front of this is a surfiice on a slightly higher level, continuous with the

superior surfaces of the small wings, and having a slight projection for-

wards of its anterior border, which articulates with the cribriform plate

of the ethmoid, and is called the cfhmoicM spine. Behind the pituitary

fossa is a prominent lamella, the dorsum scike, the posterior surface of

which is sloped upwards and forwards in continuation of the basilar

groove of the occipital bone. The angles of this lamella project over

the fossa, and are called the posterior cJinoid j)rocesses. On each side of

the body the surface descends obliquely to a considerably lower level

than the fossa ; it presents close to the margin of the fossa a super-

ficial curved groove directed from behind forwards, marking the course

of the internal carotid artery. At the bottom of this groove, and in

the angle between the body and the great wing, there projects the small

ridge of bone termed ti/ir/uJa sphenoidalis.

The posterior surface is flat, and is united to the basilar process of the

occipital bone, in early life by cartilage, but in adult age by continuous

bony substance.

The anterior surface presents in the middle line the splienoidcd crest,

a thin projecting edge which extends downwards from the ethmoidal
spine and terminates in the ro.?/rw??, a sharp bony prommence projecting

vertically between the anterior and inferior surfaces. The sphenoidal

crest articulates with the central plate of the ethmoid ; the rostrum is

inserted between the al^ of the vomer.
The sphenoidal spongy bones {cornua spheuoididia, liones of Bertin),

form a considerable part of the anterior wall of the body of the sphenoid,

including the foramen of each sinus. These bones haA^e a triangular

form, with the apex directed downwards, and are in the adult usually

incorporated with the sphenoid, but as explained in the account of

their development, they are originally distinct. They are frequently

united by earlier or stronger anchylosis with the ethmoid or palate

bones, so as to come away, at least in part, with either of these in dis-

articulation of the skull, and thus lay open the sphenoidal sinuses. A
small jjortion of these bones sometimes appears on the inner wall of

the orbit, between the ethmoid, frontal, sphenoid, and palate bones

(Cleland in Trans, of Rov. Soc. for 1SG2).
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The great wings, ala^ majoros, project outwards and upwards from

the sides of the body. The back part of each is placed horizontally,

and occupies the angle between the petrous and squamous portions of

the temporal bone ; from its pointed extremity it sends downwards a

short and sharp projection, the spinous process. The upper and fore

part is vertical, and three-sided, lying between the cranial cavit}-, the

orbit, and the temporal fossa. The cerchral surface of the great wing is

concave, and forms part of the middle fossa of the base of the cranium.

The external surface (temporo-zygomatic) is divided by a ridge into an
inferior part, which looks downwards into the zygomatic fossa, and an

elongated superior part, looking outwards, which forms a part of the

temporal fossa. The anterior surface looks forwards and inwards, and
consists of a quadrilateral orhital portion, which forms the back part

of the external wall of the orbit, and of a smaller inferior portion which
overhangs the pterygoid process, looks into the spheno-m axillary fossa,

and is perforated by the foramen* rotundum. The external margins
between the cerebral and external surfaces articulate with the temporal

and parietal bones ; anteriorly, the margin between the orbital and
external surfaces articulates with the malar bone. The margin below

this forms the upper part of the posterior boundary of the pterygo-

raaxillary fissure ; internally, the cerebral and orbital surfaces come
into contact at the outer border of the sphenoidal fissure ; and
superiorly, the cerebral, orbital, and external surfaces surround the

triangular area which articulates with the frontal bone.

The small wings, alee minores {wiu//s of lugrassias), extend nearly

horizontally outwards from the fore part of the superior surface of the

body. The extremity of each is slender and pointed, and comes very

€lose to, but not into actual contact with, the great wing. The superior

surftice forms part of the anterior fossa of the base of the cranium, the

inferior overhangs the sphenoidal fissure and the back of the orbit.

FiL

Fig. 37.—The Sphenoid Bone from before. (A. T.) |

The indications whei-e marked are the same as in the preceding iigiire. 17, marks the

anterior opening of the Vidian foramen or canal ; 18, the external or temi^oral surface

of the gi-eat wing ; 19, its orbital surface ; 20, the sphenoidal turbinated or spongy bone
;

above 20, the opening into the sphenoidal sinus ; 21, the sphenoidal spine ; 22, the

rostrum, and above 22, the inverted lamina, which fit with the edges of the vomer.
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The anterior border, thin and serrated, articulates uith the orbital

plate of the frontal bone. The posterior border is prominent and free,,

and forms the boundary bet^Yeen the anterior and middle cranial fossa?,

terminatino- internally in a smooth rounded knob, the anterior clinoid

process. Below and to the inside of this is the optic foramen.

The pterygoid processes project downwards and slightly forwards,

between the body and the great wings. Each consists of two plates

united in front and diverging behind, so as to enclose between them

the ]ifer!/f/oid fo.^sa. The external j^forijf/okl plaie, broader than the

internal, lies in a plane extending backwards and outwards ; its outer

surface bounds the zygomatic fossa, and gives attachment to the

external pterygoid muscle. The internal pterygoid muscle arises from

its inner suri^ice. The infernal pfcrijf/oid plate is longer and narrower

than the external, and is prolonged into the slender hook-like or

hrfmiikirjrrocrss, round which in a groove plays the tendon cf the tensor

palati muscle. At its base, the internal plate turns inwards beneath

the bodv, from which its extremity remains distinct as a slightly raised

ed^-e, w'hich articulates with the everted margin of the vomer ; and

externally to this it is marked by a small groove, which contributes

with the ]\alate bone to form the pieri/fjo-palafine canal The interval

between the lower ends of the pterygoid plates is occupied by the

pyramidal process of the palate bone. At the base of the internal

pterygoid process is a slight depression, distinguished as the navicular

foss(f,'^\vh\ch gives attachment to the tensor ])alati muscle.

Fissures and foramina.—Each lateral half of the bone presents a

fissure, four foramina, and a canal. The sphenoidal fissure is the

obliquely placed elongated interval between the great and the small

wing ; it is closed externally by the frontal bone, so as to form the

foremen laceriim orbifale ; it opens into the orbit, and transmits the

"third, fourth, and sixth nerves, the ophtlialmic division of the fifth

nerve, and the o]ihthalmic vein. Above and to the inside of it is the

optic foramen, Avhich is inclined outwards and forwards from the side of

the olivary process, pierces the base of the small wing, and transmits the

optic nerve and the ophthalmic artery. The foramen rotundum is.

directed forwards through the great wing, below the sphenoidal fissure ;

it opens immediately below the level of the orbit, and transmits the

superior maxillary division of the fifth nerve. The foramen ovale is

large, placed behind and a little external to the foramen rotundum,

near the posterior margin of the great wing ; it is directed downwards,

and transmits the inferior maxibary division of the fifth nerve. The

foramen .phwswn is a small foramen piercing the great wing, near its-

posterior angle, and transmits the middle meningeal vessels.

The Vid/an or pferi/r/oid canal, passes through the bone horizontally

from before backwards at the base of the internal pterygoid plate; it

opens a,nteriorly into the spheno-maxillary fossa, and posteriorly into

the foramen lacerum medium, and transmits the Vidian nerve and

vessels.

"Varieties.—Spicula of bone sometimes connect the anterior clinoid process

-n-itli the pituitary fossa and with the posterior clinoid process. The outer ptery-

goid plate is sometimes connected by a bi-idge of bone or of ligament ydt\\ the-

spinous process. The foramen ovale and foramen spinosum are frequently in-

complete at the posterior margin of the bone.
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ETHMOID BONH

The ethmoid, or sieve- like bone, projects downwards from between
the orbital plates of the frontal bone, and enters into the formation of

the cranium, the orbits, and the nasal fossae. It is of a cuboid fiij^ure.

It is exceedingly light for its size, being composed of verj^ thin plates

of bone forming in part irregular cells. It consists of a crniral vertical

plate, and of two lateral masses, the ethino-lurhinals, united at their

superior extremities by the horizontal cribriform lamella.

It articulates with tliirteen bones ; the frontal, sphenoid and A-omer,

the nasal;, lachrymal, superior maxillary, palatal, and inferior turbinated

bones.

The vertical plate lies in the mesial plane, and forms the upper
part of the septum of the nose. Its superior margin appears in the

cranial cavity, above the cribriform lamella, in the form of a ridge

B

Fig. 38.—The Ethmoid Bone. (A. T.) |

A, from the right side. 1, ciista galli ; 2,

vertical plate ; 3, cribriform plate and foramina
;

4, orbital plate or os planum ; 5, 5, the uncinate

process ; 6, the superior, and 7, the inferior

turbinated bone ; 8, the anterior, and 9, the

posterior ethmoidal groove or foramen.

B, the ethmoid bone from beliind. The in-

dications where marked are the same as in A.

10, the lateral or cellular pai't of the bone ; 11,

its posterior surface of union with the sphenoidal

turbinated and palate bones.

which rises anteriorly into a thick

process, the crista galli, to which the

falx cerebri is attached. The an-

terior margin of the crista galli is

vertical and broad, usually present-

ing a groove, which completes the

foramen ctccum of the frontal bone.

Below the level of the cribriform

lamella, the anterior margin of the

vertical plate articulates with the

nasal spine of the frontal and occasionally with the nasal bones. The
inferior margin articulates in front, and sometimes even in its whole
extent, with the septal cartilage of the nose ; and in its posterior half, in
the adult, it is more or less completely joined by osseous union on one
or both sides to the two plates or alie of the vomer. The posterior
margin is very thin, and is united to the crest of the sphenoid.
This plate presents superiorly a number of grooves and minute
canals leading from the foramina of the cribriform lamella, for the
transmission of the olfactory nerves.

The lateral masses enclose a number of spaces of irregular form,
arranged in two sets, the anterior and posterior ethmoidal cells,

whicli in the recent state are lined with prolongations of the mucous
membrane of the nose. On the external aspect of each lateral mass
is a thin, smooth lamina, of a quadrilateral form, the orbital plate or
OS planum, which closes in the etlnnoidal cells, and forms a consider-
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able part of the inner wall of the orbit. The orbital plate articulates

in front with the lachrymal, behind with the sphenoid, above

with the frontal, and below with the orbital surfaces of the superior

maxillary and palate bones. In front of the orbital plate the lateral

mass extends forwards, under cover of the lachrymal bone ; and from
this part descends the uncinate process, a long thin lamella which curves

downwards, outwards and backwards, forming part of the inner wall of

the maxillary sinus, and articulating at its extremity with the inferior

turbinated bone.

The internal aspect of each lateral mass forms part of tlie external

wall of the nasal fossa, and consists of a thin, uneven plate, connected

above with the cribriform lamella, and exhibiting a number of canals

and grooves for branches of the olfactory nerve. It is divided at its

back part by a channel, directed forwards and upwards from its poste-

rior margin to about its middle. This is called the superior meatus of

the »056',"and communicates with the posterior ethmoidal cells. The
short margin which overhangs this channel constitutes the superior tur-

bincded 2)rocess or spongy hone. Below this is a slightly folded margin

of greater extent, free in front and behind, the inferior turbinated ^rro-

cess or middle spongij bone, which overhangs the middle mecdus of the

nose. From the front of the middle meatus a passage, the infundihulum^

is prolonged upwards and forwards through the anterior ethmoidal

cells, into the frontal sinus.

In the separate ethmoid bone the cells are open posteriorly and
superiorly, but when the l^one is in connection with the rest of the

cranium these cells are closed, above by the frontal bone, and behind

by the sphenoidal spongy bones. In the superior margin are twa
grooves, which complete with the frontal bone the internal orbital

foram^ina.

The cribriform lamella corresponds in size to the incisura ethmoi-

dalis of the frontal bone which it occupies. At the sides of the crista

it is depressed into two grooves which lodge the olfactory bulbs ; and
it is pierced by numerous foramina, for transmission of the filaments

of. the olfactory nerves. The foramina which lie along the middle of
each groove, are simple perforations ; the internal and external sets are

longer, and are the orifices of small canals which subdivide as they

descend on the vertical plate and lateral masses. At the anterior

extremity is a small fissure at each side of the crista galli, close to its

base, and externally to this a foramen, connected usually by a slight

groove with the anterior internal orbital foramen, which transmits the

nasal branch of the ophthalmic nerve.

THE SUPSRIOR MAXILLARY BONE.

The tipper jaw, maxilla superior, is one of the principal Ijones of the

face ; it supports all the teeth of the upper range, and takes part in the

formation of the hard palate, the floor of the orbit, and the floor and

lateral wall of the nasal cavity. It presents inferiorly a thick ridge,

the alveolar process, containing the sockets or alveoli for the roots of

the teeth, and a horizontal palate plate ; externally, a convex surface

corresponding with the anterior and lateral parts of the face ; supe-

riorly, an ascending or nasal process and an orbital plate : and inter-

nally, a nasal surface, opening from which is a large cavity or sinus,
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hollowed out beneath the orbital plate in tlie body of the bone. The
superior maxillary bone articulates with its fellow, with the nasal,
frontal, lachrymal, ethmoid, palate, malar, vomer, and inferior turbi-
nated bones, and with the nasal cartilages.

The alveolar hordrr or process, thick and arched, is hollowed out into
sockets or rtfew?/, corresponding in number, form, and depth to the roots
of the teeth, whicli are fixed in them.

The ?w/r//5 plife, along with that of the opposite side, forms about
three-fourths of the hard palate. Its superior surface is smooth and
concave from side to side ; its inferior surface is vaulted and rough,
and is marked laterally with grooves for nerves and vessels, which
reach the palate through the posterior palatine canal. Its posterior
extremity falls short of that of the alveolar arch and body of the l)one,

and articulates with the horizontal process of the palate bone, which
completes the hard palate. The mesial border rises into a serrated
vertical ridge, which, with its fellow, constitutes in front the nasal

Fis. 39.

—

Superior Maxillary Bone of the
Right Side. (A. T.) ^

A, from the outside ; B, from the inside.

1 to 2, alveolar process or arch— 1 at the

middle incisor tooth, 2 marks the tuberosity,

and above it, in A, the posterior dental foramina
;

3, the nasal or ascending process ; 4, malar
tuberosity or process ;

.^), orbital plate or process
;

6, placed in front of the nasal notch marks the

nasal crest terminating in the nasal spine ; 7, the

incisor or myrtiforni fossa ; S, is in front of the

canine fossa ; 9, the infra-orbital foramen, and
below 5, the infra-orbital groove and canal ; 10,

groove of the nasal or lachrymal duct ; 1 1 , antrum
maxillare, or maxillary sinus ; 12, marks the

oblique ridge for the attachment of the inferior

turbinated bone ; 13, is placed above the i^alate

plate ; from 13 to 6, the vomeric and nasal crest ;

from 13 to 14, the anterior palatine foramen ; 15,

placed on the surface of articulation of the body
with the palate bone, points to the groove of the
palato-maxillary canal. These figures also exhibit

a full set of the upper teeth of one side as they
occur in middle life.

crost—a grooved elevation which sup-

ports the extremity of the vomer and
the septal cartilage, and is prolonged
forwards into the nasal spine. This
ridge is interrupted at its anterior

part by a canal, the incisor foramen,

which is completed on its mesial side by a

from the anterior to the posterior border,

widens out below into a larger hollow, which when ]Dlaced in appo-

sition Avith that of the opposite side, completes a mesial aperture,

the anterior palatine foramen. Viewed from below, this aperture may
be seen to be divided into four smaller foramina, two of which, placed

laterally, are the incisor foramina, called also foramina of Stenson, while

the other two, placed in the middle line, one before, the other behind,

slender lamina passing

Each incisor foramen
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are distinguislied as the fornmina of Scarpa. The whole communi-
cation between the nose and the palate may be designated collectively

as the anterior jjalaiiiie canal.

Fig. 40.

—

Front Pakt of thf. Palate and
Alveolar, Arch of an Adult. |

Showing the lower opening of the anterior palatine

or incisor foramen. 1, 2, are placed on the palate plates

of the two superior maxillary bones ; 4, anterior pa-

latine foramen, in which is seen a jjartial division into

four ojienings—the two lateral, with lines pointing to

tlieni from 1 and 2, are the incisor foramina (foramina

of Stenson) ; the anterior and posterior, indicated by
3 and 4, are the naso-palatine, or foramina of Scarpa.

The terms i!ici.iorfo?-amm and nntc'7'ior jfakifinc canal are often used convertibly

and vagfuely to express what has been above defined as the anterior palatine canal, or

its inferior opening. According to the definitions here given, inclxor fnvanirn has

the same meaning in human as in comparative anatomy, while anterior palatine

canal is restricted to an ajipearance which presents itself only in man and a few
animals. The lamina passing backwards from before each incisor foramen corre-

sponds to the mesial palatine process of the intermaxillary bone in other animals.

e.g. the camivora : while the incisor foramina are those which are seen largely

developed in those animals, and are the remains of a primitive communication

between the nose and mouth. The foramina of Scarpa lie in the suture between

the laminaj referred to. They transmit the naso-palatine nei-ves : the nerve of

the right side occupying, according to Scai"pa, the i)osterior one, which is usuall}^

largest, and that of the left side, the anterior : but they are very inconstant.

(Scarpa, Annot. Anatom., lib. ii. cap. 5.)

The cxfernal surface is divided into an anterior and a posterior part

by the malar /rrorr.^.^, a prominence situated above the first molar tooth,

and presenting- a large triangular roughness for articulation Avith the

malar bone. The anterior portion is deeply notched at its internal

margin for the opening of the anterior nares. It is marked by a pro-

minence corresponding to the position of the fang of the canine tooth
;

and internal to this is a slight depression, the iacisor or miirflform fossa

;

while between it and the malar process is the deeper canine fossa, in

which arise the levator anguli oris and compressor nasi muscles.

Above the canine fossa, nnmediatcly belaw the margin of the orbit, is

the infra-orlitalforamen, which transmits the superior maxillary nerve.

The posterior portion looks partly into the zygomatic, partly into the

pterygo-maxillary fossa. It exhibits a rough convexity, the tuhcrosiUj,

projecting backwards, and is perforated by a number of foramina

transmitting the superior dental nerves and arteries.

The na.ml, process projects upwards from the anterior and internal

]")art of the bone. Its internal surface, towards its summit, is rough

for articulation with the lateral mass of the ethmoid ; its anterior

border is rough for articulation with the nasal bone, and its summit
serrated for articulation with the frontal. Posteriorly it articulates by

a linear edge with the lachrymal bone ; and external to this it presents

a well-marked groove for the lachrymal sac, the /ac//ri/inal r/rooir, which

is continued downwards on the inner surfoce of the bone, between this

process and the orbital plate, and with the lachrymal and inferior

turbinated bones forms the nasal canal.

The nasal surface presents an oblique rough line or ridge beneath the
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ascending process, for articulation with the inferior turbinated bone,

and behind that process the lachrymal groove. Behind the lachrymal

groove is the large opening into the sinus ; behind the sinus the sur-

face is rough for articulation with the palate-bone ; and traversing the

lower part of this roughness is a smooth groove, passing downwards
and forwards from the posterior margin, and completing with, the

palate bone the posterior palatine or palato-maxillary canal.

The orlilal surface extends from the margin of the orbit to the

spheno-masillary fissure, and is bounded externally l)y the surface for

the malar bone, and internally by the lachrymal groove and a rough

edge which articulates with the lachrymal, ethmoid, and palate bones.

A groove commences in its posterior border, and leads forwards into a

.

complete canal, the mfram'Mtal, which opens anteriorly at the infra-

orbital foramen.

The maxiUanj sinus, or antrum of Highmore is a large cavity lying

above the molar teeth and below the orbital plate, lined in the fresh

state by mucous membrane, and communicating with the middle

meatus of the nose. Its orifice is considerably diminished by con-

tiguous bones, viz., by the uncinate process of the ethmoid, the inferior

turbinated bone, and the palate bone.

THE PALATE BONE.

The palate bone forms the back part of the hard palate, and the

lateral wall of the nose between the superior maxillary bone and
the internal pterygoid process. It consists of a horizontal and a

vertical plate united at a right angle, and of three processes, viz., the

Fig. 41.

—

The Palate Bone op the Eight Side. Fig. 41.

(A. T.) §

A, from the outside and behind ; B, from the inside.

1, the upper surface of the palatine plate ; 2, its

posterior curved border or palatine arch ; 3, posterior

nasal or palatine spine ; 4, the rough surface of adjacent

articulation rising superiorly into the vomeric crest in

A ; 5, 5, the nasal process ; 6, the ridge or shelf support-

ing the inferior turbinated bone ; 7, the sjjhenoidal

process ; 8, in B, the orbital process, showing a cellular

cavity ;
8', in A, its orbital surface ; 9, the spheno-

palatine notch ; 10, 11, 1'2, the pyramidal process—10,

rough surface of union with the external j)terygoid plate,

11, with the internal plate, and 12, the inter-pterygoid

smooth surface ; 1-3, 13, groove of the palato-maxillary or

posterior palatine canal.

pyramidal process, extending outwards and
backwards from the junction of the horizontal

and vertical plates, and the orbital and sphe-

noidal processes, surmounting the vertical

plate.

The palate bone articulates with its fellow,

and with the superior maxillary, ethmoid,
sphenoid, vomer, and inferior turbinated bone.

The horizontal or palate plate presents pos-
teriorly a thin free border, forming the limit of the hard palate, and

A'OL. I, E

g n 12^
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giving attachment to the soft palate or vehim : anteriorly it articu-

lates with the palate plate of the superior maxillary bone, and inter-

nally by a thick serrated border with its fellow of the opposite side,

forming with it a ridge or crest for articulation with the vomer,

continuous with that of the superior maxillaries; externally, at its

junction with the vertical plate, it is grooved by the extremity of the

posterior palatine canal. Its superior surface is smooth, and forms the

back part of the floor of the nasal cavity ; its inferior surface is rough,

and is marked near its posterior border by a transverse ridge which

gives attachment to the tendinous fibres of the tensor palati muscle.

The vertical jilatc is very thin. Its internal or nasal surface is divided

into two parts, corresponding to the middle and inferior meatus of the
'

nose, Ijy a nearly horizontal ridge which articulates with the inferior

turbinated bone. The external surface is smooth, and at its upper part

forms the internal Avail of the spheno-maxillary fossa, while the lower

part is hollowed into a deep groove, completing with the superior maxil-

lary the posterior palatine canal, which transmits the large descending

palatine nerve and vessels. In front of this canal the external surface is

in contact with the internal surface of the maxillary bone and the inner

side of the antrum ; behind the canal it articulates inferiorly with the

hinder border of the maxilla, superiorly with the inner surface of the

pterygoid process.

The pyramidal process or tulerosity fits into the cleft between the

pterygoid plates. It presents posteriorly a triangular surface which is

smooth and grooved, and completes the pterygoid fossa ; on its sides it

is rough for articulation with the borders of the 'pterygoid plates.

Inferiorly, close to its connection with the horizontal plate, are two

small foramina, the posterior and external small palatine foramina, the

extremities of two minute canals which transmit the smaller palatine

nerves ; the external one is the smaller and is inconstant.

The orbital process surmounts the anterior margin of the vertical plate.

It is somewhat pyramidal in shape, and has five surfaces, two of which,

the superior and external, are free, and the rest articulated. The
superior surface forms the posterior angle of the floor of the orbit ; the

external looks into the spheno-maxillary fossa, the anterior articulates

with the maxillary, the internal with the ethmoid, and the posterior,

which is small and only exists towards the extremity of the process,

articulates with the sphenoidal spongy bone.

The orbital surface is frequently found enlarged from the union with

the palate bone of a portion of bone ossifying from a separate centre,

usually united with the ethmoid or sphenoid, and already described with

llie sphenoidal spongy bone (p. 40).

The splunoidal 2n'ocess curves upwards, inwards, and backwards from

the posterior part of the vertical plate. Its superior or external surface

is in contact with the sphenoidal spongy bone and the base of the

internal pterygoid plate, and is grooved for the completion of the

pterygo-palatine canal ; its internal or under surface looks to the

posterior narcs ; and at its base a third surface looks foi-wards and out-

wards into the spheno-maxillary fossa. Its inner extremity is in con-

tact with the wing of the vomer.

The spJumo-palatine foramen is formed in greatest part by the deep

notch between the orbital and sphenoidal processes, and is completed

above by the sphenoidal spongy bone. It leads from the spheno-
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maxillary fossa into the nasal cavity, and transmits the internal neiTes

from Meckel's ganglion and the nasal branch of the internal maxillary

artery.

THE VOMER

The vomer is a thin mesial bone, irregularly quadrilateral, and

placed vertically between the nasal fossse. It articulates with the

sphenoid, ethmoid, palate, and maxillary bones, and with the septal

cartilage of the nose. It usually becomes united by anchylosis, at an

early age, to other bones.

The "lower and back part of the vomer forms a thin mesial ])laic,

while the upper and anterior part consists of two «te, rising on each

side of a mesial groove, in which lies the septal cartilage of the nose.

The alte posteriorly are thick and expanded, and form the bifid

posterior extremity of the bone, which rests beneath the sphenoid. The
superior border of each ala articulates edge to edge with the lamella

projecting inwards at the base of the internal pterygoid plate, and

Fig. 42.—The Vomer (A. T.) %

A, from the right side ; B, from above. Fig. 42.

1, 1', the upper everted edges, or aloe on each

side of the hollow which receives the rostrum

of the sphenoid ; 2, the anterior or ethmoid

border, grooved to receive the septal cartilage

of the nose, and prolonged at x into a j)rocess

which rests upon the nasal crest ; 3, the pos-

terior or free border ; 4, the inferior or maxil-

lary and palatine border.

the sphenoidal process of the palate bone, while the

cavity between the alfe receives the rostrum of the

sphenoid ; the anterior border, sloping downwards and
forwards, in contact with the septal cartilage, is free in

the inferior part, and is united superiorly by anchylosis

on one or both sides with the central plate of the ethmoid.

The anterior extremity of the vomer fonns a short vertical

plate which fits in behind the nasal crest of the maxil-

laries, and from the upper end of which a process projects

forwards in the groove of the crest, while from its lower

end a point projects downwards between the incisor fora-

mina. The inferior border articulates with the ridge or

crest which rises from the palate plates of the maxillary

and palate bones. The posterior border, thin, smooth, and unattached,
separates the posterior nares.

THE MALAR BONE.

The malar bone forms the most prominent part of the cheek, and
divides the orbit from the temporal fossa. It articulates by a broad

serrated surface near its anterior inferior angle with the malar process

of the superior maxillary bone, by a slender posterior process with the

zygoma, by a superior process with the frontal, and, continuously with

that, by the margin of its deep plate with the great wing of the sphe-

noid bone. Between its sphenoidal and maxillary articulations a small

portion of free margin generally intervenes, which closes the anterior
E 2
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extremity of the spheno-maxillary fissure. The facial surface is conrex,

and pierced by one or more malar foramina, which pass through from

Fig. 43.

—

Right jMalar Bone. (A. T.) |

A, from the outside ; B, from tlie inside.

1, siTperior or frontal angle and seiTated edge ; 2,

posterior or external angle and serrated surface for the

zygoma ; 3, anterior or internal angle ; 4, inferior

angle ; from 1 to 2, the temporal border ; from 1 to 3,

the orbital border ; from 1 to 8, edge of articulation

with the frontal and sphenoid bones ; at 8, the notch

sually terminating the spheno-maxillary fissure
;

from 2 to 4, the masseteric rough border ; between

8, 3, and 4, the triangular serrated surface for articula-

tion with the superior maxillary bone ; 5, the external

surface ; 6, the deep or posterior surface ; 5 and 6, are

placed near the foramina for the temporo-malar nerves
;

7, the orbital surface, with the orbito-malar foramen.

the orbital surface and transmit a small nerve

and vessels. The orbital surface is concave
from above downwards, and enters into the

formation of the outer wall and floor of the

orbit. The posterior surface is concave from

side to side, and looks into the temporal and zygomatic fossae ; it is

also pierced by a small foramen.

THE NASAL BONE.

The nasal bones form the bridge of the nose. They are thick and

narrow above, but gradually become wider and thinner below. The
su[)erior border of each is serrated, and articulates with the frontal

bone ; the inferior supports the lateral nasal cartilage ; the external

edge articulates with the ascending process of the superior maxillary

bone; and the internal with its fellow, with the nasal spine of the

Fi-. 44. Fig. 44. —PiiGHT Nasal Bone. (A. T.) |

A, from the front ; B, from behind.

1, upjjer or frontal serrated border ; 2, internal border

for adjacent articulation ; 3, external or superior maxillary

border ; 4, lower free border ; in B, 4 is placed at the

lower end of the groove for the nasal nerve.

frontal bone, and frequently with the perpen-

dicular plate of the ethmoid. Tlie anterior

surface, concave at its upper part, convex iu

the rest of its extent, presents a minute vascular

; the posterior or nasal surface is marked by a groove for the

of the nasal nerve.

THE LACHEYMAIi BONE.

The lachrymal bone, or os unguis, is a thin scale of bone placed at

the anterior and inner pai-t of the orbit. It articulates superiorly with
the frontal bone, posteriorly with the orbital plate of the ethmoid;
anteriorly it presents a longitudinal or vertical groove, and articulates

with the ascending process of the superior maxillary bone, completing

foramen
passage
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with it the groove for the lachrymal sac ; inferiorly it articulates in its

greatest extent with the orbital plate of the superior maxillary bone,

while its anterior grooved part projects downwards, taking part in the

Kg. 45.

—

Right Lachrymal Bone, from the outside. (A.T.) |

1, upper or frontal border ; 2, tlie orbital surface ; 3, lachrymal

groove ; 4, the hooked process which meets the inferior turbinated bone.

formation of the lachiymal canal, and terminates in a

pointed extremity, hamulus ladtrijmalis, which fits into

an angle between the superior maxillary and inferior

turbinated bone. The inner surface looks superiorly to

the anterior ethmoidal cells, and inferiorly to the middle meatus of the

nose.

THE INFERIOR TURBINATED BONE.

The inferior turbinated, jnaxUJo-turlinal, or spongy bone, is a slender

lamina, attached by one margin from before backwards along the lateral

wall of the nose, and projecting into the nasal cavity, so as to divide

the middle from the inferior meatus. It is slightly convoluted, its

convexity looking inwards, and its free margin being dependent,

slightly thickened, and rolled upon itself. The attached margin arti-

culates anteriorly with the oblique ridge below the nasal process of the

superior maxillary bone, and ascends abruptly to form the lachrymal

process and complete the lachrymal canal and articulate with the

lachrymal bone ; behind this it is folded downwards in the maxillary

process, forming part of the inner wall of the antrum below the

Fig. 46.

—

The Inferior Turbinated Bone op Fig. 46.

THE Right Side. (A. T.) §

A, from the outside ; B, from the inside.

1, anterior angle ; 2, jiosterior angle ; 1, 3, 2,

inferior free border ; 4, internal convex surface
;

5, part of the bone articulating with the uncinate

process of tbe ethmoid ; 6, portion articulating

witb the lachrymal
; 7, the outer concave sur-

face ; 8, the maxillary 2>rocess or plate deflected

from tlie upper border, which, by union with the

superior maxillaiy, forms a part of the inner
wall of the maxillary sinus.

entrance into that cavity; above and
behind this, it presents a small pro-

jection which articulates with the un-
cinate process of the ethmoid, and ^

posteriorly it is attached to the hori-

zontal ridge on the vertical plate of the palate bone.
This bone is marked by horizontal grooves and canals for vessels and

nerves, but not, as the turbinal parts of the ethmoid are, with vertical

grooves for the olfactory nerve.

THE INFERIOR MAXILLARY BONE.

The inferior maxilla, mandil)le, or lower jaw, is the thickest and
strongest bone of the face, and moves on the rest of the skull by means
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of a pair of articular surfaces or condyles. It has the shape of an
inA^erted arch bent forwards upon itself, and consists of a middle
larger and horizontal part—the body, and of two rami or ascending-

branches.

The hody is marked in the middle by a vertical ridge, indicating the

original division of the bone into two lateral parts, and thence named
the symphysis. The superior or alveolar border is hollowed out into

sockets for the teeth. The inferior border, thicker anteriorly than
beneath the ramus, is slightly everted in front, constituting the chin, or

menfum, a prominence peculiar to the human skull. On the outer

surface, on each side of the symphysis, below the incisor teeth, is a

shallow depression, the incisor fossa, which gives origin to the levator

menti muscle, and, more externally, the ladial or menial foramen, wliich

transmits the branches of the inferior dental nerve and artery. From
beneath the mental foramen an elevation, the external ohliqm line,

extends upwards and outwards to the anterior border of the ramus.
The deep surface is marked, on each side of the symphysis, along the

inferior margin, by an oval depression, indicating the anterior attach-

ment of the digastric muscles, and above them by two pairs of

Fig. 47. Fig. 47.

—

The Ixferiok. SrAX-

ILLAUY Bone, from the
RIGHT SIDE AND ABOVE. (A.

T.) i

1, the body ; 2, the sj-m-

physis ; 3, the ramus ; 4, the

angle, near it the oblique ridges

marked by the attachment of

the masseter muscle ; 5, the

coronoid process ; 6, the con-

dyle or articular head ; 7, placed

in the sigmoid notch, points to

the front of the neck ; 8, the

mental foramen ; 9, the external

oblique ridge ; 10, the inferior

dental foramen and mylo-hyoid

groove of the left side. This

figure represents a full set of

the teeth of the lower jaw in

middle life. (See also, for the view of the inner surface of the lower jaw, figure 54, the
vertical section of the skull.

)

prominent tubercles, sjnncc men tales, placed closely together, giving
attachment, the upper pair to the genio-hyo glossi, and the lower to

the genio-hyoidei muscles. An oblique prominent line, the mijlo-

hyoulcan ridye, leading from beneath the spinas mentales, upwards and
outwards to the ramus, gives attachment to the mylo-hyoideus muscle.
Above this line is a smooth depression for the sublingual gland, and
beneath and external to it another for the submaxillary gland.
The ramus is thinner than the body of the bono. Its posterior border

in meeting the line of the base forms the angle of the jaw. The
external surface is flat and uneven, and towards the angle stronger

ridges mark the place of attachment of the masseter muscle. The
internal surface presents at its middle the inferior dentalforamen, leading

into the dental canal, which lodges the dental nerve and vessels. Passing
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down from the sharp inferior margin of this foramen is the mylo-lnjoid

qroove (occasionally a canal for a short space), marking the passage of

the mylo-hyoid nerve with an accompanying artery and vein. Behind

this, inside the angle, is a marked roughness for the internal pterygoid

muscle.

Each ramus is surmounted by two processes, the condyle and tlie

coronoid, which are separated by a deep excavation, the .?if/moid notch.

The condyle is continued upwards from the posterior part of the ramus.

It is supported by a constricted portion, the nec}c,v;\\\di presents anteriorly

a depression, into which the external pterygoid muscle is inserted. The

condyle is a transversely elongated convex articular process, whose

major axis is directed obliquely, so that if prolonged it would meet

with that of its fellow near the anterior margin of the foramen magnum.

The coronoid process is continued vertically upwards in front, from the

anterior margin of the ramus. It is pointed, and gives attachment by

its margin and inner aspect to the temporal muscle. At its base, in

front, is a groove, to which the buccinator muscle is attached.

The anterior marg-in of the ramus is placed at nearly a right angle to the

alveolar border. The angle of the jaw, which is the meeting of the posterior

border of the ramus with the base, is in the adult usually about 120^^
; in infancy

it is as gTeat as 140^ or more ; in strongly developed jaws it may be diminished to

110° or less; and in old and toothless jaws it is increased. These changes are

connected with a variety of circumstances, among which may be noticed,—the

development of the temporaiy and permanent teeth, the absorption of the

alveolar arch after the loss of the teeth in advanced age. the elongation of the

face and upper jaw towards adult life, and the varying state of development of

the masseter muscles at different periods,

THE HYOID BONE.

The hyoid bone, or os linguce, is situated at the base of the tongue,

and may be felt between the chin and the thyroid cartilage. It is

shaped like the letter u, and consists of a body and two pairs of cornua.

It is suspended from the tips of the styloid processes of the temporal

bones by a pair of slender bands, the sfylo-hijoid ligaments, which in

most animals usually form distinct bones. Though belonging rather to

the neck than to the cranium or face, it may properly be considered in

this place.

Fig. 48.

—

The IlroiD Bone, from befoke. | Fig. 48.

1, the prominent part of the body ; 2, the great cornu
;

3, the lesser cornu.

The hody, or central piece, hasi-hyal, is com-
pressed from before backwards, and lies in a

plane, directed downwards and forwards. Its

anterior surface is convex, and marked in the middle by a vertical

ridge, on each side of which are depressions for the attachment of muscles.

Its posterior surface is concave, and is directed towards the epiglottis.

The great cornua, thyro-hyals, project backwards from the sides of the

body, and end in rounded extremities.

The small cornua, or cornicula, cerato-hyals, short and conical, project

upwards and backwards from the place of junction of the body with

the great cornua, and give attachment at their extremities to the stylo-
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hyoid lio-aments. They continue for a long time movable, as the

cartilage^ which connects them remains unossified till an advanced

period of life.

THE SKULL AS A WHOLE.

THE SUTURES.

With the exception of the lower jaw, which is articulated movably

with the temporal bone, all the bones of the skull are closely fitted

together by more or less uneven edges or surfaces. To those articula-

tions which arc markedly serrated the name of sufure is given.

The sutures of the skull are best named from the bones between

which they lie, as, for example, occipito-parietal, occipito-mastoid,

fronto-ethmoid, parieto-sphenoid, &c. The arch of the skull is inter-

Fig. 49.

—

Front View of

Male Skull at about
TwENTi- Years. (A. T. ) h

1, frontal eminence ; 2,

glabella, between the super-

ciliary eminences, and above

the transverse suture of

union with the nasal and
superior maxillary bones ;

3, supra-orbital ridge near

the supra-orbital notch ; 4,

in the orbit on the orbital

plate of the splienoid bone,

between theforamen lacerum
orbitale and the spheno-

ma.xillary fissure ; 5, the

anterior opening of the

nares, within which are seen

in shadow the nasal crest of

the superior maxillarybones,

the vertical plate of the eth-

moid bone, and on each side

the turbinated bones ; 6,

superior maxillary bone at

the canine fossa—above the

figui-e is the infra-orbital

foramen ; 7, mp-tiform, or

incisor fos.sa ; 8, malar bone

;

9, symphysis mcnti and
median ridge ; 10, body of

the lower jaw, above the

outer oblique ridge and tlie

mental foramen ; 11, vertex,

near the coronal suture; 12,

temjioral fossa ; 13, zygoma ;

14, mastoid process ; 15,

angle of the jaw ; 16, mental

angle. In this skull there are fourteen teeth in each jaw, the wisdom teeth having not

yet appeared.

sected superiorly by three great serrated sutures, two of which, placed

transversely, correspond to the anterior and posterior margins of the

parietal bones, while the third passes between them in the middle line.

On each side also an irregular longitudinal line of suture runs from the
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malar to the occipital bone, bounded by the frontal and parietal bones

above, and the malar, sphenoid, and temporal bones below.

The fro7iio-parietal, or coronal suture, connects the frontal and the

two parietal bones. It commences at each side, about an inch behind

the external orbital process of the frontal bone, above the great wing

of the sphenoid, and mounts upwards and backwards to the vertex.

It presents the most marked dentations in the middle of each lateral

half ; at the summit the serrated surface is oblique, the frontal bone

overlapping the parietal, while similarly at the lower part the parietal

overlaps the frontal.

The occi])ito-pariefal, or lamlidoidal suture, between the occipital and

parietal bone, inclines downwards and outwards on each side and. has

somewhat of the form of the Greek letter a. The occijjito-mastoid

suture is in continuation with it.

Fiff. 50.

Fig. 50.

—

Lateral View of the Skull represented in Figure 49. (A. T. ) |

1, frontal bone ; 2, parietal bone at tlie temporal ridge ; x x , coronal suture ; 3, on

tlie occipital bone at the lower end of the lambdoidal suture, near its meeting with the

occipito-mastoid and parieto-mastoid sutures ; .3', external or posterior occipital protuber-

ance ; 4, great wing of the sphenoid bone ; 5, squamous part of the temporal bone ; 6,

the same at the root of the zygoma, immediately over the meatus auditorius externus
;

7, mastoid portion of the temporal bone, in front of which is the mastoid process ; 8, the

left condyle of the occipital bone ; 9, the anterior opening of the nares ; 10, on the lachry-

mal bone in the inner wall of the orbit ; 11, malar bone, near its junction with the

zygoma ; 12, superior maxillary bone behind the canine fossa ; 13, ramus of the lower

jaw ; 14, body of the lower jaw, near the mental foramen.
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The interparietal, or sagittal suture, connects the two parietal bones :

it is continued in children, and occasionally in adults, by a suture

betTreeu the two halves of the frontal bone, the frontal suture. In the

much eloni^atcd forms of skull the sagittal suture is often found par-

tially or wholly obliterated by ossification.

The temporo-parietal suture consists of two very distinct parts, the

squamous suture, arched in direction, in which the scale-like margin of

the squamous portion of the temporal bone OA'erlays the similar margin
of the parietal, and the 2)aricto-mastoid suture, which is thick and
serrated.

The spJiono-parietal suture, between the parietal bone and great

wing of the sphenoid, is about half an inch in extent. It is absent

only in very rare cases, and then the frontal and temporal bones come
into contact.

The name of transir?ve lias by some anatomists been given to the series of

sutures which unite the facial and orbital marg-ins of the frontal to other bones,

as the malar, sphenoid, ethmoid, lachrymal, maxillary, and nasal. The lines of

union between the other bones, though more or less serrated, have not received

any special designation, but may be named from the bones between which they
nm, as for example, petro-occipital, petro-sphenoidj inter-maxillary, palato-

pterygoid, &c.

Ossa Triquetra.—Separate pieces of bono are found in many skulls, intei-posed

between the cranial bones. They are called ofisa trujiietra. ossa Wonni'i, ossa

sutnrarum, kc. They are of ii-regular form, with margins adapted to the cha-

racter of the sutm-es in which they are situated. They are most frequently found
in the occipito-parietal suture, where they occur sometimes in great numbers,

more or less symmetrically aiTanged ; in other instances, one or several bones of

considerable size may occupy the place of the superior part of the occipital, and
may con-espond to the interparietal bone of some an i mala. They are much less

frequently found in the other sutui-es,

EXTERNAL SURFACE OF THE SKULL.

The external surface of the skull may be conveniently divided into

superior, inferior, anterior, and lateral regions.

The superior region, extending from the supra-orbital ridges in

front to the superior curved line of the occipital bone behind, and
bounded laterally by the temporal ridges, is smooth and convex, covered

only by the integument and by the muscular fibres and fascia of the

occipito-frontalis muscle. It is of an oval form, broader in the parietal

than the frontal region, flattened in front, and projecting somewhat in

the middle behind. There is also a slight projection from the general

curve at each of the frontal and parietal eminences.

Tlie anterior region of the skull, below the forehead, presents the

openings into the orbits, bounded hy the frontal, malar, and superior

maxillary bones ; and between the orbits, the bridge of the nose,

formed by the nasal bones and ascending processes of the superior

maxillaries. Below the nasal bones is the nasal aperture, of an inverted

heart shape : its thin margin gives attachment to the nasal cartilages,

and projects forwards in the middle line below as the nasal spine.

Below the nasal aperture are the incisor foss^ of the upper jaw

;

below the orbits are the canine fossa3 ; and external to the canine fossas

are prominences of the cheeks, formed by the anterior inferior parts

of the malar bones. The lower jaw completes the skeleton of the face.
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The foramina in this region, on each side, are the supra-orbital fora-

men or notch in the superior margin of the orbit, the infra-orbital

foramen below the inferior margin of the orbit, the mental foramen of

the lower jaw, and the small irregular foramina of the malar bone.

The orbits are pyramidal fossa^ irregularly quadrilateral, with their

bases directed forwards and slightly outwards, their inner walls being

nearly parallel, and their outer walls diverging so as to be nearly at

right angles to each other. The roof of each orbit is formed by the

FisT. 51.

Fig. 51.—Section of Male Skull of Middle Age, in two planes, one passing

VERTICALLY THROUGH THE LeFT OrBIT, THE OTHER OBLIQUELY FROil BEHIND THE

Orbit, backwards and outwards, through the Tympanum and Mastoid Pro-

cess. (A. T.) i

1, section of the frontal bone in the roof of the orbit ; 2, left nasal bone ; 3, nasal

process of the superior maxillary bone ; 4, left hichrjTnal bone, and in front the lachi-jTnal

groove ; 5, placed on the os plannm of the ethmoid bone, below- the anterior eth-

moidal foramen ; 6, is placed below the root of the lesser wing of the sphenoid bone,

between the optic foramen and the posterior ethmoidal foramen, and in front of

the foramen lacerum orbitale ; 7, orbital plate of the superior maxillary bone inside

the infra-orbital groove ; 8, on the orbital plate of the palate bone, in front of and

above the spheno-palatine foramen and spheno-maxillary fossa ; 9, the upper extremity of

the posterior palatine canal ; 10, the cranial opening of the foramen rotundum— its

anterior opening is seen in the spheno-maxillary fossa ; 11, section of the great wing of

the sphenoid bone outside the foramen ovale, and in the fossa near- it the anterior opening

of the Vidian canal ; 12, placed between the spinous and oval foramina ; 13, on the

anterior surface of the petrous bone, near the apex. In front of the figure is seen the

sigmoid gi-oove of the internal carotid artery, and below the figure and externally the

hiatus Fallopii ; 14, the pituitary fossa, with the anterior and posterior clinoid pro-

cesses ; 15, section of the petrous bone above the labyrinth ; two of the semicircular

canals are opened ; immediately below is the tympanum. The inner waU is seen with

the promontory, fenestra ovalis and p^Tamid in shadow ; forwards near x , the tympanic

opening of the Eustachian canal, and backwards, below 16, the opening into the mastoid

cells ; 17, left styloid process—that of the right side is seen in perspective below the

skull, close by the occipital condjde ; 18, tuberosity of the superior maxilla ; 19, canine

fossa ; 20, nasal notch and anterior nasal spine ; 21, inner wall of the antrum seen by

the removal of its outer wall ; above the figure is the maxillary process of the inferior

turbinateil bone, and over that an in-egular fissure, viz., the opening of the antrum into

the middle meatus of the nose, and above that the uncinate process of the ethmoid

bone.
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orbital process of the frontal and the small wing of the sphenoid

bone ; the floor by the orbital processes of the malar and superior

maxillary bones, and by the small orbital surface of the palate bone

at the back part ; the inner wall by the ascending process of the

superior maxillary, the lachrymal, the ethmoid, the sphenoid, and
sometimes the palate bone ; and the outer Avall by the orbital surfaces

of the malar bone and great wing of the sphenoid. The sphenoidal

fissure (foramen lacerum orbitale), at its inner extremity, occupies the

apex of the orbit, while its outer and narrower part lies between

tlie roof and the external wall. The foramen opticum is internal and

superior to the sphenoidal fissure. In the angle between the external

wall and the floor is the splmio-maxillarij fissure, bounded by the

sphenoid, palate, superior maxillary, and malar bones, and leading

into the spheno-maxillary fossa at its back part, and the zygomatic fossa

at its fore part. Passing forwards from the margin of the spheno-

maxillary fissure is the commencement of the infra-orbital canal, groov-

ing the posterior part of the floor of the orbit. On the inner wall in

front is the lachrymal groove, formed by the superior maxillary and
lachrymal bones, and leading into the nasal duct : further back,

between the ethmoid and frontal bones, are the anterior and posterior

etlmioidal foramina; on the roof at its anterior margin, i^ the

supra-orbital foramen or notch ; within the external angular process is

the fossa for the lachrymal gland ; and in the outer wall are one or two
minute foramina which perforate the malar bone.

The lateral region of the skull presents in a horizontal line from
behind forwards the mastoid process, the external auditory meatus, the

glenoid fossa, with the condyle of the lower jaw, and the zygomatic or

malar arch, formed by the zygomatic process of the temporal bone and
the posterior part of the mahir. When the head of the lower jaw is in

the glenoid cavity, the coronoid process lies internal to the malar arch.

The upjier part of the space bridged over by this arch is called the

temporal fossa, the lower part the zyijomaiic fossa, the line of division

being the rough ridge which divides the external surface of the great

wing of the sphenoid bone into an upper and lower portion. The
temporal fossa is occupied by the temporal muscle; it is bounded
superiorly by the temporal ridge ; and the frontal, parietal, sphenoid

and malar bones take part in its formation. The zygomatic fossa is

occupied in part by the external pterygoid muscle ; its wall is formed
internally by the external pterygoid plate, superiorly by the lower part

of the gi'eat wing of the sphenoid bone, and anteriorly by the superior

maxillary. Inferiorly the external pterygoid plate comes nearly into

contact witli the superior maxillary bone, but is almost always separated

from it by a thin portion of the pyramidal process of the palate bone
;

superiorly, it is divided from ithy the pfei'ijr/o-maxillary fissi(7-c, a vertical

opening, which leads into the spheno-maxillary fossa, and which is con-

tinued above into the outer extremity of the horizontal sphcno-maxillarj'

fissure opening into the orbit.

The spheno-maxiUanj fossa is the space which lies in the angle

between the pterygo-maxillary fissure and the inner part of the spheno-

maxillary fissure. It is bounded posteriorly by the external pterygoid

process and lower part of the anterior surface of the great wing of the

sphenoid bone, anteriorly by the superior maxillary bone, and internally

by the vertical plate of the palate bone. Into this narrow space five
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foramina ooen, viz., on the posterior wall, the foramen rotundmn, the

Vidian canal, and, between the sphenoidal process of the palate bone

and the root of the internal pterygoid plate, the pterygo-palatine canal

;

on the inner wall, the spheno-palatine foramen formed by the palate bone

and a small part of the sphenoidal spongy bone, and opening into the

nasal cavity ; and inferiorly, the posterior palatine canal, which leads

down to the palate between the palatal and superior maxillary bones.

The external base of the skull, excluding the lower jaw, is divisible

into three parts, anterior, middle, and posterior.

The anterior division consists of the palate and the alveolar arch. It

is traversed longitudinally by a mesial suture, and transversely by that

Fig. 52.

—

External Basis

OF THE Skull shown
IN Figure 49. (A.T.) 4

Fig. 52

11 ~i

1, palatine plate of the

superior maxillary bone

near the mesial sntiire ; 2,

palatine plate of the palate

bone below the palato-

maxillary suture ; 3, the

anterior palatine foramen
;

4, is placed outside the

posterior palatine foramen,

inside the tuberosity of

the superior maxilla, and

in front of the smaller

posterior palatine foramina,

in the pyramidal process of

the palate bone ; 5, inuei

surface of the external

pterygoid plate of the

sphenoid bone ; 6, is placed

within the posterior open-

ing of the left nasal fossa

on the internal pterygoid

plate ; 7, the vomer ; x ,

the posterior opening of

the pterygo-palatine canal

in front of the foramen ia-

cerum anterius ; 8, spheno-

maxillary fissure leading

into the orbit ; 9, foramen

spinosum ; 10, foramen

ovale ; 11, placed on the

apex of the petrous bone,

between the foramen lace-

rum anterius and the in-

ferior opieningof the carotid

canal ; 12, the jugular fossa of the temporal bone, an^l foramen lacerum posterius

on the articular eminence of the inner root of the zygoma ; 14, meatus auditorius externus
;

15, glenoid fossa in front of the fissure of Glaser ; 16, tympanic jilate or posterior part of

the glenoid fossa, close to the styloid process, below which is seen the stylo-mastoid fora-

men ; 17, mastoid x>rocess, and to its inside the digastric and occipital grooves ; j 8,

basilar process of the occipital bone, and in front the mark of the still incomplete union

with the body of the sphenoid bone ; 19, condyle of the occipital bone ; 20, is placed in

the foramen magnum, and points to the lower opening of the anterior condylar foramen
;

21, posterior condylar foramen ; 22, jugular process of the occipital bone, and to its inner

side the jugular notch ; 23, external occipital spine running down from the protuberance :

24, superior curved line of the occipital bone ; 25, inferior curved line ; 26, groove and
ridge of insertion of obliquus capitis superior muscle.

13,
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between the maxillary and palate bones. Anteriorly, in the middle
line, is the anterior palatine foramen, with the four smaller foramina

contained within it
;
posteriorly, on each side, at the base of the alveolar

arch, is the posterior palatine foramen, and externally and posteriorly

to that, the posterior and external small palatine foramina. The palate

is surrounded in front and on the sides by the alveolar arch bearing the

teeth of the upper jaw.

The middle division extends back to the front of the foramen magnum.
Its central portion has been called the (jutfural fossa. In the middle

line is the basilar process of the occipital bone, and in front of that the

body of the sphenoid bone, covered anteriorly by the extremity of the

vomer. On each side, the petrous portion of the temporal bone reaches

as far forwards as the extremity of the basilar process ; and between the

petrous and squamous portions of the temporal is the back part of

the great wing of the sphenoid bone. Between this division of the base

of the skull and the palate are the posterior' nares, separated by the

vomer, and bounded aliove l^y the body of the sphenoid bone, below by
the horizontal plates of the palate bones, and on the sides by the internal

pterygoid processes. Between the pterygoid plates is the pterygoid

fossa ; and placed in an oblique line backwards and outwards ft'om this

are the foramen ovale, foramen spinosum, and processus spinosus;

while behind and parallel to these is a groove for the Eustachian iulye,

formed by the margins of the sphenoid bone and pars petrosa, leading

into the Eustachian orifice, and in a line with the fissure of Glaser.

Between the apex of the pars petrosa, the basilar process, and the

sphenoid bone, is the foramen lacerum medium, on the external wall of

which opens the carotid canal, and on the anterior the Vidian canal

;

it is closed inferiorly by a plate of cartilage, and its area is crossed by
the internal carotid artery and the Vidian nerve. Behind the pars

petrosa, and bounded posteriorly by the jugular fossa of the occipital

bone, is the foramenjui/ulare, ov foramen lacerum jjosterins : it is divided

into a large rounded part situated externally and posteriorly, bounded
in front by the jugular fossa of the temporal bone, and occupied by the

jugular vein ; and a narrow angular part situated anteriorly and in-

ternally, bounded by a portion of the pars petrosa distinct ft'om the

jugular fossa, and transmitting the eighth pair of cranial nerves.

These two parts are sometimes separated by a spiculum of bone. In
front of this is the carotid foramen, on its outside is the stylo-mastoid

foramen and styloid process, and internal to it is the anterior condyloid

foramen.

The posterior division presents on eacli side of the foramen magnum,
ft'om within outwards, the occipital condyle, the rough surface for the

rectus capitis lateralis muscle, the occipital groove of the temporal bone,

the digastric fossa^ and the mastoid process. Behind the foramen mag-
jaum is the tabular part of the occipital bone, with its ridges and
muscular impressions.

THE INTERIOR OF THE CRANIUM.

The walls of the cranium consist of two layers of compact bony sub-

stance, the outer and inner tables, and an intervening cancellated

substance, called diploe. Tlie inner or vitreous table, has a smooth,

close-grained, shining appearance, is hard and brittle, and presents
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in-egular digitate impressions corresponding to the convolutions of the

brain. The thinnest portions of the cranial wall are the cribriform

plate of the ethmoid and the orbital plates of the frontal bone, in both
of which the diploe is entirely absent ; the bone is also tliin and
compact in the middle part of the inferior occipital fossae, and in the

squama and glenoid fossa of the temporal.

The upper part of the cranial cavity consists of a single vaulted

dome formed by the frontal, parietal, and occipital bones. It is marked
by the superior longitudinal grooves, by shallow cerebral impressions,

by small ramified meningeal grooves, and by Pacchionian fosste of

varying depth. The lower part or internal basis of the skull is divided

into three fossoe, named anterior, middle, and posterior.

The anterior fossa, formed by the orbital plates of the frontal bone,
the small wing of the sphenoid, and the cribriform plate of the ethmoid,
supports the anterior lobes of the brain. It sinks into a hollow at the

Fig. 53. — LxTERNAL Fig. 53.

Basis op the Skull.

(A, T.) i

1, anterior fossa and
roof of the orbit, as

formed by the frontal

bone, marked by im-
jDressions of cerebral

convolutions ; between

2 and 3, the foramen
Cfficum, crista galli and
cribriform plate of eth-

moid ; 3, ethmoidal

spine of the sphenoid ;

4, lesser wing of sphe-

noid terminating poste-

riorly in the anterior

clinoid process, inside

which is the optic fora-

men ; 5, placed in the

pituitary fossa, behind

the olivarj' eminence and
transverse gi'oove of the

optic commissure ; 6,

dorsum sell«, termina-

ting in the posterior

clinoid processes, and
to the side of these the

groove of the internal

carotid artery ; 7, fora-

men rotundum, in front

of which, but not seen in

the iigure, is the foramen
lacerum orbitale ; 8, foramen ovale ; 9, foramen spinosum ; 10, on the ridge of the petrous

bone, near its apex, and to the inside of the hollow occupied by the Gasserian ganglion
;

in front of this is the foramen lacerum medium ; 11, in front of the eminence of the

superior semicircular canal of the labyrinth, and behind the hiatus Fallopii ; 12, the pro-

minent ridge of the petrous bone, marked by the superior j)etrosal gi'oove ; 13, the

posterior surface of the petrous bone—to the inside, the meatus auditorius internus,

behind, the scale of bone covering the aqueduct of the vestibule ; 14, basilar gi'ouve ;

15, anterior condylar foramen ; 16, jugular part of the foramen lacerum posteriiLs ; 17,

groove of the lateral sinus ; 18, internal occipital protuberance, and running down from
it the internal occipital spine ; between 17 and 18, the upper part of the groove of the

lateral sinus, between 17 and 16, the lower part ; 19, cerebellar fossa.
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cribriform plate of the ethmoid ^vhere it is pierced by numerous small

foramina and rises to a convexity over the orbits. The foramen cfecum

is situated in front of the crista galli of the ethmoid bone.

The middle fossa, on a lower level than the anterior, presents a mesial

and two lateral parts. The mesial part is small, being formed by the

olivary process and sella turcica of the sphenoid bone, and limited be-

Fin;. 54.

Fig. 54.

—

Antero-Posterior Vertical Section op the Adult Skull a little to
THE left of the MIDDLE LINE. (A. T. ) A

1, nasal bone ; 2, perpendicular plate of the ethmoid bone, with olfactory foramina
and grooves at its upper part ; 3, vomer ; 4, nasal process of the riglit superior maxillary-

bone, forming part of the wall of the right nasal fossa ; below this, the anterior extremity
of the right inferior turbinated bone overhanging x , which is the right inferior meatus of

the nose ; 5, crista galli ; 6, inner surface of the frontal bone ; 7, of the parietal bone ;

8, squaiuous part of the temporal
; 9, on the occipital bone below the internal occipital

protuberance
; 10, external occipital protuberance ; 11, on the condylar process below

the anterior comlylar foramen ; 12, on the posterior surface of the petrous bone below
the meatus auditorius intenius ; between 9 and 12, the gi-oove of the right lateral sinus

;

13, placed above the sella turcica ; 14, part of the left frontal sinus ; 15, part of the left

sphenoidal sinus, the figure being jjlaced on the septum of the sinuses ; 16, hard palate

and alveolar arch—the figure is placed near the lower opening of the posterior palatine

canal, and the grooves which extend forwards from it ; 17, anterior nasal spine ; 18,

section of the left superior maxillary bone, and near the place to which the line points,

the section of the lower part of the anterior palatine canal ; 19, on the inner surface of

the ramus of the lower jaw, below the sigmoid notch, and above the inferior dental fora-

men ; 20, inner surface of the body of the jaw on the mylo-hyoid ridge ; 21, surface of

section of the lower jaw to the left of the symphysis ; behind the symphysis, and between
21 and 22, the mental spines ; 23, groove fur the mylo-hyoid neiTe.
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hind by the dorsum sellge. The lateral part on each side, formed by
the great wing of the sphenoid, the squamous part, and the anterioi*

surface of the petrous part of the temporal, lodges the temporal lobe of

the brain. The foramina of the middle fossa are the foramen opticum,

the sphenoidal fissure, foramen rotundum, foramen ovale, foramen
spinosum, foramen lacerum anterius, and hiatus Fallopii.

The posterior fossa, deeper and larger tUan the others, extends back
to the occipital protuberance, and lodges the cerebellum and medulla

oblongata. The occipital bone and the petrous and mastoid portions

of the temporal bone take part in its formation. In the posterior

surface of the pars petrosa, which limits this fossa anteriorly on each

side, is the internal auditory meatus ; lower down is the foramen
lacerum posterius ; between that and the foramen magnum is the

anterior condylar foramen.

Grooves for Bloodvessels.—The groove of the middle meningeal
artery commences at the foramen spinosum of the sphenoid bone, and
ramifies principally on the squamous portion of the temporal bone and
on the parietal. The groove of the internal carotid artery lies on the

side of the body of the sphenoid bone, and terminates inside the anterior

clinoid process. The groove of the superior longitudinal sinus, com-
mencing at the foramen coecum, passes backwards in the middle line of

the roof of the skull, and terminates at the internal occipital protuber-

ance. From that point the grooves of the lateral sinuses pass outwards
on the occipital bone, cross the posterior inferior angles of the parietal

bones, descend on the mastoid portions of the temporal bones, run
inwards again on the occipital, and turn forwards to terminate at the

jugular foramen. The groove of the inferior petrosal sinus lies between
the petrous portion of the temporal bone and the basilar process ; that

of the superior petrosal sinus extends along the superior angular edge

of the petrous portion.

THE NASAL CAVITIES AND COMMUNICATING AIR SINUSES.

The nasal cavities, or fossaj, are placed one at each side of a median
vertical septmn. They open in front and behind by the anterior and
posterior nares already described, and communicate by foramina with

the sinuses of the frontal, ethmoid, sphenoid, and superior maxillary

bones. Their vertical extent, as well as that from before backwards,

is considerable, but their transverse width is very limited, especially

in the upper part.

The internal ivall, or septum narnim, is formed principally by the

central plate of the ethmoid bone, the vomer, the frontal spine, the

rostrum of the sphenoid bone, and the crests of the maxillary and palate

bones. It presents a great angular deficiency in front, which in the

recent state is filled up by the septal cartilage. In very many cases it

deviates from the middle line, and more frequently to the left than to

the right side.

The roof is, horizontal in its middle part, but sloped downwards be-

fore and behind. The middle part is formed by the cribriform plate of

the ethmoid bone, the fore part by the frontal and nasal bones, and the

back part by the sphenoidal spongy bone.

The /oor, formed of the palate plates of the maxillary and palate

bones, is smooth, and concave from side to side. Towards its anterior

extremity is the superior orifice of the incisor canal.
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The external ivcdl is the most extensive. The bones which take part
in its formation are the nasal, superior maxillary, ethmoid, inferior
spongy, and palate bones, and the internal pterygoid plates. The
superior and inferior turbinated pai'ts of the ethmoid bone (ethmo-
turbinal bone), and the inferior spongy bone (maxillo-turbinal), project-

Fig. 55.

—

Vertical Antero-
posterior Section op a Part
OF THE Cranium, showing
THE Outer Wall of the Left
Nasal Fossa, &c. (A. T.) 4

1, nasal bone ; 2, nasal i^ro-

cess of the suxaerior maxillaiy

Lone ; 3, ascending plate of the

jialate bone ; 4, superior turbi-

nated bone of the ethmoid

—

Ijelow it the superior meatus,

behind it the opening into the

left sphenoidal sinus ; 5, the

middle turbinated bone—below
it the middle meatus, into which
opens the maxillary sinus ; superi-

orly and anteriorly, is the common
Oldening of the infundibulnm and
anterior ethmoidal cells ; behind
it, and above 3, the sjihcno-

palatine foramen ; 6, the inferior

turbinated bone—below it the

below these marks the section of the palatine plates of the left

palate and superior maxillary bones ; 7, the left frontal sinus ; 8, the left sphenoidal

sinus ; 9, the left optic foramen in the root of the lesser wing of the sphenoid, and
anterior cliuoid pi'ocess ; 10, the ridge of the dorsum sella3 divided ; and between 9 and
10, the sella turcica ; 11, the posterior surface of the petrous bone, close to the

internal auditory meatus ; 12, the b.asilar process of the occipital bone, close to the

foramen lacerum ijosterius ; 13, below the anterior condyloid foramen ; 14, left styloid

process ; 15, external, and 16, internal pterygoid processes ; 17, posterior palatine canal

and grooves.

inferior meatus x x

ing inwards, overhang the three divisions of the nasal fossas, called

meatus. The superior meatus, very short, is placed between the superior

and inferior turbinated parts of the ethmoid bone ; into it open anteriorly

the posterior ethmoidal cells, and posteriorly the spheno-palatine fora-

men and sphenoidal sinus. The middle meeitus, the space between the

inferior turbinated part of the ethmoid and the inferior spongy bone,

communicates at its fore part by means of the infandibulura, with the

anterior ethmoidal cells, and with the ft'ontal sinus, while in its middle is

the opening of the maxillary sinus. The inferior meatus, longer than
the others, lies between the inferior spongy bone and the floor of the

nasal cavity ; in its fore part is the orifice of the nasal duct and the

anterior palatine canal.

The air sinuses are hollows within the ethmoid, frontal, sphenoid,
and maxillary bones, which communicate with the nasal cavities by
narrow orifices. With the exception of the maxillary sinus these

cavities are absent in early youth. The maxillary sinus begins to be
formed about the fourth month of foetal life ; the frontal, ethmoidal, and
sphenoidal first appear during childhood, but remain of small size up
to the time of puberty, when they undergo a great enlargement. In
advanced life they all increase in size by absorption of the cancellated
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tissue in their vicinity. The ethmoidal sinuses consist of several irregular
spaces occupying the lateral masses of the ethmoid bone. The
anterior open into the infundibulum, the posterior into the superior
meatus. The frontal sinuses are placed between the outer and inner
tables of the frontal bono over the roof of the nose. They extend out-
wards from behind the glabella to a variable distance over the orbit
being separated from each other by a thin bony septum. Tliey open
into the middle meatus of the nose through tlie infundibula. The
sjilienoidal sinuses occupy the anterior part of the body of the sphenoid
bone, being formed in connection with the sphenoidal spongy bones.
They are separated by a median septum, and open anteriorly behind
and above the superior meatus of the nose.

The maxillary sin as is of an irregular pyramidal form; its apex
points to the malar tuberosity ; its inner wall, which separates it from
the nasal cavity, is formed by the maxillary, palate, and inferior

turbinated bones, and the uncinate process of the ethmoid ; its other
sides are formed by the superior maxillary bone, an irregular gap or
deficiency being left between the uncinate process and the inferior

turbinated bone, by which the sinus opens into the middle meatus.
The alveolus of one of the molar teeth generally forms a marked pro-
jection in the floor of the sinus, at its outer part.

OSSIFICATION OF THE BONES OF THE HEAD.

Some of these bones originate in cartilage, and others in membrane, or un-
cliondiified formative tissue.

To the first set belong chiefly the bones of the base of the cranium, viz.. the
occipital, sphenoid, ethmoid, petro-mastoid, and inferior turbinated, together with
the small bones of the ear, the styloid process, and hyoid bone. All the other

bones of the cranium and face originate in membrane or formative tissue. The
parts of the bones which are median or central—the basi-occipital. basi-sphenoid,

pre-sphenoid, and mesethmoid—^arise either from one median centre each, or from
more numerous centres, which coalesce into one at an early period. The other

bones or then* parts are all in paii's, although some of them, as the frontal, ex-

occipital, ethmo-turbinal, alisphenoid, orbito-sphenoid, and lower jaw finally

coalesce with each other or with a median portion.

In the tabular bones ossification usually spreads outwards fi'om cei"tain centres,

and the marginal portions, in the earlier stages, present more or less the form of

radiated fibres or spicula. The sutured edges, and esijecially the angles of the

"bones, are incomplete, the bones being united together at theii- margins by fibrous

tissue. The diploe and sinuses are at first absent, some of the latter arising early

in life, and others being fonned at a comparatively late but variable period.

The occipital bone. This bone at birth, and for some time afterwards, con-

sists of four separate pieces—a basilar, a tabular, and two condylar parts, united

together by intervening cartilage. The lines of junction of the basilar and con-

dylar parts pass through the condyles near their anterior extremities ; those of

the condylar and tabular parts extend outwards from the jjosterior margin of the

foramen magnum. The basilar and condylar paiiis arise each from one osseous

nucleus, which appears from the seventh to the eighth week. A few days earlier

there appear in the tabular part usually four nuclei, placed in pairs above and
below the occipital protuberance. These nuclei .speedily unite to form a single

thin tabular mass. Four fissures, however, remain, two median and two lateral

T.Tinning in from the margins of the bone, and marking the limits of the original

pieces. These fissures, especially the lateral, sometimes remain visible for several

years, simulating fractures. The largest ossa Wormii, when symmetrical, may arise

from the persistence of the upper and lateral fissui-es. The osseous union of the
F 2
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condylar and tabular pai-ts, beginning- in the second or thii-d. is completed in
the fourth year ; that of the basilar and condylar parts, beginning in the thii-d or
fourth, is completed in the fifth or sixth year. The basi-occipital is united to

.^V!^p^rrs.^

Fig. 56. V> Fig. 56.— Ossification of the
Occipital Bone (R. Quain).

A, in a foetus of 10 weeks
(from Meckel, Archiv, vol. i.

tal>. vi.) ; a, upper or tabular

2)ai't ; 1 & 2, lower and upper
pail's of ossific centres in it ;

b, lower part or basilar and
condylar portions : ossific cen-

tres ai-e seen in tlie condylar

liortions.

B, occipital bone of a child

at birth ; a, upper or tabular

part, in which the four centres

have become iinited into one,

leaving fissures between them ;

c b, b, the ossified condylar por-

tions ; c, the basilar portion.

the basi-sphenoid by intervening cartilage up to the twentieth year, after which
ossific union begins and is completed in one or two years.

Tlie parietal bone is ossified from a single nucleus, which aj^pears in the

parietal eminence about the seventh or eighth week. The embience is very

conspicuous in the young bone, and gives a marked character to the fonn of

the skull for a number of years in early life.

The frontal bone is ossified from two nuclei which appear one on each side

above the orbital arch, about the seventh week. At bii-th the bone consists of

Fig. 57. Fig. 57.

—

Frontal Bone of a Fietus shoktlt
BEFORE Birth (R. Quain).

a Scb indicate the two separate portions of

tlie bone, in each of wliich tlie radiation of

bony spicula from the frontal eminence is

seen.

two separate lateral portions, which unite

by a vertical median sutui'e duriug the

first year. This frontnl SKfiD-e usually

becomes obliterated by osseous union
taking place from below upwards, during

the second year, though not unfrequently

The frontal sinuses appear dming the fii'st year, and

go on increasing in size up to old age.

The Fontanelles. These are membranous intervals between the incomplete
angles of the parietal and neighboui'ing bones, in some of which movements of

the soft wall of the cranium may be observed in connection with variations in

the state of the circulation and respiration. They are four in number, two
median, anterior and posterior, and two lateral. Tlie a ?)tcrior fontanelle. situated

between the anterior superior angle of the parietal bones and the superior angles

of the ununited halves of the frontal bone, is quach-angular in form, and remains

open for some time after birth. The jxixfcrior fontanelle, situated between the

posterior superior angles of the parietal bones and the superior angle of the

occipital bone, is triangular in shape. It is filled up before bu-th, but the edges

of the bones, being united by membrane only, ai-e still freely movable upon each

other. The lateral fontanelles, small and of iiTegular form, are situated opposite

it persists throughout life.
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the posterior inferior angles of the parietal bones. The fontaneUes ai-e gradually

Fig. 58.

—

Skull of a Child at Birth, seek Fig. 58.

FROM ABOVE (from Leisbman). ^

a, superior fontanelle ; p, posterior fontanelle
;

h, h, parietal eininences ; for the lateral fontanelles,

see fig. 65, p. 77.

filled up by the extension of ossification

into the membranes which occupy them
from neighbourmg bones, thus completing the

angles of the bones and forming the sutures.

The closure. especiaUj"- of the posterior and
lateral, is further assisted by the frequent

development of "Wonnian bones in these situa-

tions. All traces of these unossified spaces

disappear before the age of four years.

The temporal bone in respect of its state of ossification in the later stages

of foetal life, consists of thi-ee pieces, the squamo-zygomatic. petro-mastoid,

and tympanic. The .squamo-zygomatic is ossified fi-om a single nucleus,

which appears in the lower part of the squamosal about the seventh or eighth

Fig. 59.

—

Separate Parts op the Temporal Bone Fig. 59.

OF A Child at Birth (R, Quain).

rt, squamo-zygomatic ; h, the tympanic bone, ^ifftf '
.

"^

forming an imxierfect ring, open superiorly ; c, the

petro-mastoid part ; c being placed on the mastoid

part : part of the cavity shown in shade is the

tympanum.

week. From this point ossification extends

upwards into the squamosal, and outwards into

the zygoma. Dui'ing the third month an osseous

nucleus appears in the lower part of the external

membranous wall of the tympanum, and
extends upwards as a slender arch, forming
the tf/mjmnic rhifj, an imperfect ch-cle. open
superiorly, and which encloses the tympanic
membrane. Before bu-th the extremities of this

ring become luiited with the squamo-zygomatic.
Petro-mastoid or periotic. The ossification of this part of the temporal bone

does not begin so soon as that of the other parts. It is only towards the end of

the fifth month and in the course of the sixth (according to Kolliker and Huxley)

that the bony parts of the internal car begin to appear in the cartilage which
precedes them. These parts arise, at least in the case of the labyrinth, from

numerous minute bony deiiosits ; some, however, soon coalescing. The fii-st

osseous nuclei appear at the end of the fifth month on the anterior surface of

the petro-mastoid over the cochlea, and shortly afterwards one or two nuclei

appear on the posterior surface in connection with the formation of the semi-

ciicular canals. These different nuclei soon unite, and ossification extends out-

wards into the mastoid portion. According to Huxley the principal ossific centres

come to be disi^osed so as to form three portions, which may be distinguished

by the foUo^^dng names applied to them respectively by him, viz. : 1, Proof ic,

including most of the labyrinth and upper part of the petrous bone, together

with part of the mastoid ; 2, Oj)i.'<uif'u', comprehendmg mainly the lower jaart of

the petrous bone, with the fenestra rotunda and half of the fenestra ovalis ;
^'^^^Vcv,'^^

and 8, Ujjiotic, coiTesponding to the lower part of the mastoid.

At biith the petro-mastoid is separated from the squamosal by a thin plate of

intervenmg cartilage, bony union taking place dui'ing the fii'st year ;
the mastoid

l^ortion also is quite flat, the glenoid fossa shallow, the articular eminence scarcely
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to be seen, and the styloid process cartilaginous. After bu-th the external'

auditory meatus is gradually foiined, superiorly by the arching outwards of the

united squamous and peti'o-mastoid portions, and inferiorly and laterally by the

development of the tymjnjnic jtlatc, a lamina developed from the outer surface of

the tympanic ring, and which becomes united behind with the petro-mastoid, but

is separated in front by the fissui-e of Glaser from the squamosal. The mastoid

process is developed about the second year, but au--cells are not formed till near

puberty. About puberty also ossification begins in the styloid process, but osseous

rmion with the temporal only takes place in adult life.

The sphenoid bone presents in infancy traces of a natui-al division into a

posterior ov j>o.-<t.^jjfunoid part, to which the sella turcica and gi-eat -n-ings belong,

and an anterior or 2J''<'''<jf^tctiot(l part, to which belong the body m front of the

olivary process and the small wings,—a division which is found in many animals

complete and persistent through life. The first osseous nuclei of the postsphe-

noid division appear about the eighth week in the great wings, one on each side,

between the foramen rotundum and foramen ovale, and spread thence outwards

into the wing and do\\Tiwards into the external pterygoid jjrocess. About the

same time also two granules appear in the postsphenoid jjart of the body, placed

side by side in the sella turcica ; these unite about the fourth month, and after

their union two others appear, from which are fonned the lingulaj, inside wliich

are placed the carotid grooves. The internal pteiygoid processes, corresponding-

to the pterygoid bones of animals, are ossified from distinct nuclei, which appear

in the fourth month
; they unite with the external pterygoid processes in the

fifth or sixth month.

Fis. 60.

^pm^^'

Fig. 60.

—

Ossification of the Sphenoid Bone (R. Quain).

A, sphenoid bone from a foetiis of three months, seen from above ; 1, 1', the greater

wings ossified ; 2, 2', the lesser wings, in which the ossification has encircled the optic

foramen, and a small suture is distinguishable at its posterior and inner side ; 3, two
round gi-anules of bones in the body below the sella turcica, the rest being cai-tilaginous.

B, copied fi-om llcckel (Archiv, vol. i. tab. vi. fig. 23), and stated to be from a fretus

of six months ; 2*, additional nuclei for the lesser Avings ; 5, separate lateral processes

of the body : the otlier indications are the same as in A.

C, sketch of the back part of the bone shoAvn in A ; 4, the internal pterygoid processes

still separate.

D, the sphenoid at the iisual period of birth. The great -wnngs are still separate. The
anterior sphenoid is now joined to the body, and the internal pterj'goid jarocesses (not

seen in the figure) are united to the external.

The great wings are united to the lx)dy in the first year. In the presphenold

division the first pair of nuclei appear in the eighth or ninth week outside the

optic foramina, and extend by their gi-owth into the small -n-ings : another pair

of granules appear on the inner sides of the foramina, and the presphenoid por-
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tion of the body either results from the union of these, or is an independent
growth. The presphenoid is united to the body of the postsphenoid from the
seventh to the eighth month. The line of union is indicated for some time bj a
hole filled with cartdage, round above, and opening inferiorly into a wide notch,

which is recognisable for several years after birth. The body of the presphenoid

is for a year or two broad and rounded inferiorly. but becomes gradually narrower
and more i^rominent : it is separated at first by a layer of fibro-cartilage from the
splienoidal spongy bones.

The .'<phcnoidal ><poii(iii hnnrs seldom appear till after birth, and are united to

the body at the age of puberty. Each is in early life a hoUow pjTamid fonned
by the union of three separate laminae, viz.. an inferior, an external, and a
superior : the inferior lamina foi-ms the greater part of Avhat can be distinguished

in the adult ; the external is that to which the orbital portion belongs ; while

the superior lamina, forming the inner wall and roof of the original sphenoidal

sinus, becomes, as the sinus expands, partly absorbed and partly united to the
attenuated body of the pre-sphenoid, which is ultimately reduced to the thin

septum sphenoidale and the rostrum.

In tlie ethmoid bone ossification commences in the fourth or fifth month, by
the appearance of a nucleus in the orbital plates of the lateral masses gi-adually

extending into the turbinated bones. Dming the fii-st year the vertical and
cribriform plates are ossified from a single nucleus, which, spreading outwards,
unites with the lateral masses about the beginning of the second year. The
ethmoidal cells are not fonned tUl the fourth or fifth year.

The superior maxillary commences to ossify immediately after the lower
maxilla and the clavicle from several nuclei, the earliest of which appears in the

Fig. 61.

Fig. 61.

—

Different views of the Superior Maxillary Bone of a Fcetus of four
OR FIVE MONTHS (R. Quain).

A, external surface ; a fis.sure, 1, is seen extending through the orbit into the infra-

orbital foramen.

]j, the internal surface ; the incisor fissure, 2, extends from the foramen upwards
through the horizontal plate and some way into the nasal process.

C, the bone from Ijelow, showing the imperfect alveoli and the incisor fissure, 2', 1,

wliich crosses the palatine plate, between the second and third alveolus, and i^asses through
the outer jjart of the boae.

alveolar arch about the sixth or seventh week. Its early growiih has not yet been
sufficiently studied. Beclard (MeckePs Ai-chiv, vi. p. 432) states that it consists

at first of five pieces, viz. : 1, an alveolar arch ; 2, a palatal jaart ; 3. an orbital and
malar ;

-1, a nasal and facial ; 5, an incisor part. This, however, does not appear
to be a constant arrangement. By the end of the third month these pieces have
united together : at the same time two ridges are seen prolonged downwards from
the lower surface of the alveolar arch, forming the dcntnl r/roorc. Before buth
this groove is divided into alveoli by partitions which arise from its floor. The
antiaim begins as a shallow depression, fonned before birth on the inner surface

of the bone. This deepens and extends outwards, gradually separating the orbital

and palate portions of the bone, which at Ijirth are very close together.

In all young subjects, and sometimes even in the adult, there is a fissure

—

the incifio/- Jixsura—passing outwards from the incisor foramen to the alveolar
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border, in front of the canine socket. The part in front of this fissure—namely,
that which bears the incisor teeth—forms in all mammals excei)t man a separate

bone, the iiiti-vinau-ilhinj or j>n:>iii{a'in<iri/ ; and anatomists have therefore sought

with great care for proofs of its original independence in the human subject,

but it does not appear that even in the earliest stages of development it has

been seen by any one entii-ely unattached to the rest of the bone, or that its line

of suture has been traced upon the facial surface. On the other hand, in cases

of completely cleft palate, the bones supporting the incisor teeth are placed on

a projecting portion of bone con-esponding to the premaxillai-y, which is articu-

lated to the fore part of the vomer, and is entnely detached from the superior

maxillaiy bones.

The palate bone is ossified from a single centi'e, which appears in the seventh

or eighth week at the angle between its horizontal and ascending parts.

The vom.er is ossified from a single nucleus appearing at the upper part about

the eighth week. From this nucleus two laminas are developed, which, passing dowTi

Fig. G2. Fig. 62.

—

The F(etal Vomur near the time of IhuTii

(R. Quaiu).

1 & 2 show the two plates of which the bone consists, and
which are united behind and below.

on either side of the middle line, embrace the septal car-

tilage. Tliese lamina3 gi-aduaUy undergo increased union

from behind forwards till the age of puberty, thus forming a mesial plate, ^vith.

only a groove remaining on its anterior and superior margins.

The nasal and lachrymal bones are each ossified from a single centre, which
appears about the eighth week.

The malar bone has been generally described as being ossified from a single

nucleus, but more recently it has been observed to be double in the human foBtus

of two months, and it remains composed of two parts in some quadrumana
through life. (Canestrini in Ann. d. Soc. d. Natur. in Modena, 18(37 ; Darwin, on
the Descent of Man, vol. i. p. 124.)

The inferior turbinated bone is ossified from a single centre, which only

appears in the fifth month.
The inferior maxilla begins to ossify before any other bone except the

clavicle. It consists of ;two similar lateral parts, which are still separate at birth.

Fig. 63. Fig. 63.

—

The Inferior Maxilla of a
Child at Birth (R. Qiiain).

a kh indicate the two portions separate at

the symphysis.

The ossific matter is at fii-st deposited

in fibrous tissue, siuTOunding the carti-

lage of Meckel externally, and at a later

period cartilage jiarticipates in the ossifi-

cation. Some observers admit only a
single ossific centre for each side (Nes-

bitt and Meckel) ; while, according to others, in addition to the main piece there

are separate nuclei for the coronoid process, the condyle, the angle, and the inner

side of the alveolus (Spix), or only for some of these parts (Kercki-ingius,

Beclard, Cniveilhier). The dental canal is at first a simple open groove ; but by

a gradually deepening, and by the gro-^iih of a thm lamina of bone upon the

inner side of the body of the jaw, it is converted into a channel at the bottom

of the dental groove. Tliis lamina also forms the inner wall of the dental groove,

in which, as in the upper jaw, the alveoli are formed by the subsequent gi-owth

of partitions. At birth the coronoid process is large, the neck of the condyle

short and bent backwai'ds, the ramus also veiy short and oblique, the angle at



MOEPHOLOGY OF THE SKULL. 73

which it joins the body of the jaw being about 160°. During the first year

osseous union takes place at the sj'mphysis between the segments of the jaw.

In this and subsequent yeai's the body becomes deeper, thicker, and longer, the

ramus and the neck of the condyle lengthen, and the angle at which the ramus
joins the body becomes less obtuse, till in the adult it is nearly a right angle.

In old age, consequent upon the loss of the teeth and the absoi-ption of the alveolar

margin, the body becomes shallower, and the angle is again increased.

The hyoid bone has five points of ossification—one for the body, and one for

each of its great and small cornua. The ossification begins in the great cornua
and body in the last month of foetal life. Ossification of the small cornua
begins in the first year, but osseous union with the body only occurs after middle

life. The stylo-hyoid ligaments are occasionally ossified in some part of theii-

extent.

GENERAL MORPHOLOGY OP THE BONES OP THE HEAD.

The cii'cumstances which contribute most to modify the fonn of the human
skull and the condition of its component bones, as compared with that of

animals, are— 1 st, the proportionally large size of the brain and the coiTesponding

expansion of the cranial bones which enclose it ; 2nd, the smaller development
of the face as a whole, and especially of the jaws, which brings the facial bones

almost entii-ely under the fore part of the brain-case, instead of in front of it, as

occurs in all animals, with the partial exception of the anthropoid apes ; and 3rd,

the adaptation of the human skeleton to the erect posture, which, as regards

the head, is attended -ttdth the sudden bend of the basicranial axis at a consider-

able angle upon the line of the erect vertebral column ; and along with this tlie

advance of the occipito-vertebral ailiculation to such an extent as to make the

head neai-ly balanced on the upper extremity of the spine. The downward openings

of the nostrils, the forward aspect of the orbits and eyes, the neai'ly vei-tical fore-

head, and more or less oval-shaped face, are accompaniments of these human
peculiarities in the form of the head, which, together with those alreadj^ men-
tioned, stronglj' contrast with the smaller cranium and its strong crests of bone,

the larger projecting face and jaws, and the other characteristic featiu'es of the

skull in most animals.

As regai-ds the condition of the individual bones, it is fuither to be remarked

that there is generally in the human skull a more complete consolidation or bony
union of the osseous elements than in animals, so that the whole number of

bones forming the cranium and face is least in man. Tlius. to mention only

some of the most marked examples of this difference among mammals ; the

frontal bone and the lower jaw frequently divided into two lateral poi-tions ; the

premaxillaiy very generally a separate bone from the maxillary ; the presphenoid

in many separate from the postsphenoid : the interpanetal from the occipital

;

the reduction in size of the squamosal, and its occasional separation from the

petrous ; the increase in the proportions of the tympanic portion or bulla : and
the veiy frequent development of honj elements connecting the hj-oid bone

dii-ectly with the skull. It is also worthy of observation that some of the conditions

now referred to as pcnnanent in animals exist as transitory stages of develop-

ment in the fcetus of man.
Homolog-ies.—It would be out of place in this work to enter at any length

into the consideration of the homologies of the bones of the human skull,—

a

subject which would require a minute reference to embryology and a wide range
of comparative anatomy. But as it may be useful at least to show the bearing of

such homological views on human anatomy, there has been introduced here a dia-

gi-ammatic figm-e of the bones of the fostal head (see fig. 64) and a table of tlieir-

nomenclature, in which an attempt is made to indicate the morphological relations

of the several bones to each other and to those of quadrupeds, and an explanation

is given of the signification of some of the terms applied by comparative ana-

tomists to these bones in connection with the names usuallj- given to them in

works on human anatomy. For fuller information on this subject the reader is

referred to the works of Owen, Goodsir, Huxley, Flower, St. George Mivart, and
others ah-eady quoted.
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CLASSIFIED LIST OF THE BOXES OF THE HEAD AND THEIR
TYPICAL COMPONENT BAKTS*:—

1. BONES FORMING THE CEANIO-FACIAL AXIS.

Mesethmoid ; Vertical plate of the ethmoid bone, including the cartilagiuous.

naf^al septum, which is partially enclosed by
Vomeric ; The Vomer.

Presplienoid ; Anterior part of the body of the sphenoid bone.

Basisphenoid ; Posterior part of the body of the sphenoid bone, including the
sella turcica.

Basioccipital ; Basilar process of the occipital bone.

2. UPPER OR NEURAL ARCHES, FORMING LATERAL AND UPPER WALLS
OF THE CRANIAL CAVITY.

Nasals ; Tlie nasal bones.

Orbito-sphenoids ; The lesser wings of the sphenoid bone.
Frontals ; United in the single frontal.

Alisphenoids ; Great wings of the sphenoid bone with the external pterygoid,
plates.

Parietals : The parietal bones.

Exoccipitals
; Condyloid portions of the occipital bone.

Supraoccipital ; Tabular part.

Interparietal, of some animals, corresponds to the upper part of the foregoing.

The temporal Ijones interposed between the occipitals and sphenoids consist of

Periotics, or petro-mastoid bones ; The ])etrous and mastoid portions of the tem-
poral bone ; the first including the labyrinth and meatus auditorius intemus.

Squamosals, or squamo-zygomatic ; Tlie squamous part of the temporal

Vjone with the zygoma, including the articular surface of the lower jaw.

Tympanies ; The tympanic ring and auditory process with the postgienoid

part of the temporal bone.

3. LOWER OR VISCERAL ARCHES COMPLETING THE FACE AND
ENCLOSING THE NOSE, MOUTH, AND PHARYNX.

Ethmo-turbinals ; The lateral masses with the upper and lower turbinated
bones of the ethmoid, and the cribrifonn plates.

liaelirymals ; The lachrymal bones.

Maxillo-turbinals ; The inferior turbinated bones.

Premaxillary, or mtemiaxillary ; The incisor part of the superior maxillary
bones.

Pterygroids ; The internal pteiygoid plates.

Palatals ; The palate bones.

Maxilla3 ; The superior maxillary bones, excepting the incisor part.

Malars ; The malar bones.

Malleus, Incus, and Stapes ; The ossicula auditus or malleus, incus, and
stapes.

Mandibles ; United in the inferior maxilla or lower jaw.

Styro-hyals with Tympano-hyals (of Flower) ; The styloid process of the

temijoral Vione.

Epi-hyals ; The stylo-hyoid ligaments.

Cerato-hyals ; The upper or lesser comua of the hyoid bone.

Basi-hyals ; The liody of the hyoid Ijone.

Thyro-hyals ; The great cornua of the hyoid bone.

Branchial Arches ; These follow the jareceding, but are only temporary foetal

structures in man and all vertebrate animals, except amphibia and fishes.

* Tlie names first given, and printed in block type, are tliose received in comparative'

anatomy ; those usually employed in Ininian anatomy toUovv, and are printed in common
type.
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The general correspondence between the bones of the head in man and animals,

implied in the names given to them in the foregoing table, is so well ascertained,

and, in most instances, so obvious, that it is unnecessaiy to say more than that

it is veiy generally acknowledged by comparative anatomists, and that it is chiefly

Fig. 6i.

mnr-

Fig. 64.—DlAQRAMMATIC VIEW OP THE BoNES IN THE MGHT HALF OF A FcETAL.

Skull fkom the inside. (A. T.)

In this figure the bones have been slightly separated and displaced so as to bring the

whole into one view : /, frontal
;
pa, parietal ; so, supra-occipital ; n, nasal ; /, lachry-

mal ; mn, malar ; os, orbito-sphenoid ; as, ali-sphenoid ; sq, squamosal ; zy, zygomatic
;

per, petro-mastoid ; to, exoccii)ital ; et, ethmoturbinal ; mx, maxilla ; mt, maxillo-

tiirbinal
;
pi«, i)remaxil]ary ; mc, iiiesetlimoid ; r, vomer

;
pi, xtalatal

;
piU pterygoid ;

ps, presjjhenoid ; bs, basisphenoid ; ho, basioccipital ; c, bodies of 2nd, ord, and 4tli

cervical vertebrie ; c, odontoid process ; x, anterior arch of atlas ; s, spinous process of

1st, 2nd, 3rd, and 4th cervical vertebrae ; cm, ncnral or medullaiy canal ; ch, a line in-

dicating the position of the notochord passing through the vertebral bodies into base of

the cranium, hs ; ty, tympanic ring, along with ml, i, and st, displaced from its connection

with p>ci' ', 'nil, malleus ; c,mh, cartilage of Meckel ; mn, lower jaw or mandible ;
?', incus ;

St, stapes ; stJi, stylo-hyal ; c/t, cerato-hyal (lesser cornu); ih, thyro-hyal (greater cornu)

;

bh, basi-liyal (body of hyoid).

on some points connected with the earliest condition, and the homological com-

parison of a few of the bones, that differences of opinion continue to exist.

Besides the general evidence in favour of the homologies of these bones which

has been di-awn from the study of tlieir fonn, position and connections, strong

confirmation of these views is also obtained from theii- relations to other organs.

Among these, from the remarkable constancy of their relations, the passage of the

nerves out of the cranium is one of the most important. Thus, the nerves
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belonging to the principal organs of the senses pass into their sense capsules as

follows, viz.: a, the olfactory through the cribrifonn plate developed in connection

with the ethmo-tuvbiiial ; h, the optic through the inner part of the orbito-sjihe-

noid ; c, the auditory dii-ectly into tlie periotic ; th the motor nerves of the eye-

ball and its muscles, with the ophthalmic division of the trifacial, between the

oi'bito-sphenoid and ali-spheuoid ; e, the second and third divisions of the trifacial

through the mner part of the ali-sphenoid
; /, the facial by its descending division

through the meatus internus. the so-called aqueduct of Fallopius and the stylo-

mastoid foramen, and by the Vidian nerve, tlu-ough the pterygoid foramen : f/,

the glosso-pharpigeal. pneumogastric, and spinal-accessory nerves between the

petrosal and exoccipital ; and the hjiwglossal nerve through the condylar fora-

men of the exoccipital. The intenaal carotid artery, it may be fui-ther stated,

enters the cranium by a canal separated from the foramen lacei-um medium or

spac® between the petrous, basi-occipital, and basi-sphenoid ; and the jugular vein

issues by the fore part of the foramen lacerum posterius.

A general review of the relations of the bones of the head leads to the conclu-

sion that they may be looked upon as consisting mainly of three sets of parts,

viz.: 1st, Basal or central parts, forming a series prolonged foi-wards in the

Ime of the vertebral axis, and constituting a cranio-facial axis : 2nd, Lateral
superior arches, enclosing the brain or much-expanded medullary centre ; and
ord, Lateral inferior arches, enclosmg, in jiart at least, the visceral cavity as

represented by the nose, mouth, and pharynx. Together with the foregoing

are associated two other sets of elements, viz., 1st, the Sense capsules or

cavities, which are inteiposed between other bones, and are connected with the

lodgmtiut of tlie higher organs of sense, the nose, eye, and ear : and in the

case of the nose, but more especially of the ear. the capsules arc formed of

special and complex l)ony apparatus ; and 2nd, Superadded or investingr bones,
which are extraneous to the more fundamental osseous elements.

Vertebrate theory of the skull.—It is mainly this relation of a superior

neural arch and an inferior visceral arch to parts of the skull which are central

or basicranial, notwithstanding the great expansion of the one and the limited

nature of the other, which has made it a favourite view of many anatomists to

comiDare the plan of construction of the skull to that of a series of vertebrae,

from the time when the idea of a vertebrate theory of the skull first occurred to

Goethe in 17'J1, and was subsequently, though independently, conceived and
worked out by Oken, and first iniblished Ijy him in 1807. This theory, however,
has un lergone various modifications in the hands of the successive comparative
anatomists by whom it has been supported ; while others of distmction have
refused to admit the validity of the grounds on which it has been framed. More
recent researches, and especially those of W. K. Parker, have thro'wn much new
light on the subject.

The osseous segments which have hitherto been most frequently regarded by
anatomists as representing central vertebral elements iir the head correspond with
the four basicranial bones distinguished in the preceding table, viz., the occipital,

basisphenoid, pre-siihenoid, and mesethmoid ; the vomer being merely an investment
of the last. The upper or neural arches connected respectively with these as

centra are as follows, viz.. with the first or basioccipital. the exoccipital and
supraoccipital surrounding the foramen magnum, and in which few refuse to

recognise something of the vertebral character ; 2nd. with the basisplienoid, the
_alisphenoid and parietal, to which the temporal seems also to contribute a part

:

;}rd, with the i^resphenoid. the orbito-sphenoid and frontal ; and 4th. with the
mesethmoid, also the frontal and the nasal, if the latter bone be included in the
number of superior arches. The lower or" visceral arches are less easily referred

to their respective centra. But if, leaving aside the more precise detennination
of their morphological relations which may residt from a full study of embryo-
logy, we regard cliiefly their fonn and connections after the bones have attained

their osseous condition, the following elements may be enumerated in an order

from before backwards, uicluding the investing or superimposed bones along

with those of the arches, viz. : 1st, the preraaxillar}'^ ; 2nd. the i^terygo-maxil-

lary. including the palate ; :!rd, the mandiliular. including the cai-tilage

of Meckel and the malleus ; 4th, the upper or cerato-hyoid, mcluding the incus
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cnd*stapes (according to Huxley and Parker) : and 5th, the lower or thyi-o-hyoid
;

following which, 6th, &c., are the branchial plates, which, though never attaining-

even the cartilaginous condition in the foetus of man and the higher animals,
yet give indications of the tendency to the continuation backwards of \dsceral

arches in the region between the head and the tnmk.
The origin of the walls of the cranial cavity from the same embrj'onic elements

as the vei-tebrffi, and the prolongation of the notochord of the embryo into the
substance of the basioccipital and part of the basisphenoid bones, are of themselves
strong arguments in suiiport of the central character of these two osseoiis elements.
But. on the other hand, it is to be remarked that the notochord does not reach the
region of the sella tui-cica. but is directed towards the dorsum sell^e, and thus
leaves a pai-t of the basisphenoid and the whole of the presphenoid and meseth-
moid unoccupied by any tme central or vei-tebral axis. And according to Parker's
views the last-named parts, arising in the trabeculaj cranii. are originally double,
and only secondarily become mesial and single. Fm-ther. it is contended that there
is not. as occurs throughout the whole of the vertebral column, any primary divi-

sion of the fonnative cartilage marking out foiu- or even two of these centres of
the basis of the skull, and it is only after ossification has begun separately in

each that the divisions between them become apparent.

The similaiity of constraction, then, implied in the vertebrate theory of the
skull belongs chiefly to the region of the occipital bone ; and while it may be
admitted that in other parts of the skull further foi-ward there are cu-cumstances
of correspondence with the vertebrate plan, yet in these there are also differences,

and we must therefore await the fuller and more certain detennination of several
homological points, at present involved in doubt, before any general theory of
cranial moi-phology worthy of general adoption can be framed. (See especially

W. K. Parker' s paper on the " Stracture and Development of the Skull in the
Pig," Phil. Trans., 187."?

; and in addition to the works previously refen-ed to,

Cleland, "On the Relations of the Vomer.'' &c., Ti-ans. Roy. Soc, 1862': Spix.
" Cephalogenesis," 1815 ; Hallman, " Die Vergleich. Anat. des Schlafenbeins," 1837.

THE VARIOUS FORMS OF THE SKXTLIi,

I. Differences according- to Age.—In the earlier stages of its development
the posterior part of the cranium bears a very large proportion to the anterior

part ; so much so. that in the second month of foetal life the line of the tentorium
cerebelli is vertical to the basis cranii, and di\'ides the cranial ca^-ity almost

Fi;r. 65.Fig. 65.

—

Lateral View of the
Child's Head at Birth (from

Leishman). 4

This figure shows the peculiarly

elongated form of the skull iu the

child, and the small proportion which

the facial bears to the cranial part,

and also the interval left between the

parietal, occipital, and temporal bones

sometimes called lateral fontanelles.

The lines indicate the various dia-

meters.

equally into two parts. Tlie pari-

etal region then increases rapidly

in volume, along with the in-

creased development of the cere-

bral hemispheres ; the frontal

region next augments ; and again, in the latter part of foetal life, the occipital

region increases as the cerebrum extends backwards (Cleland). At the time of

bu-th the parietal region has reached its largest development in proportion to

the occipital and frontal regions. The greatest frontal breadth is then smaller

in proportion to that between the parietal eminences than afterwartls. In the



78 BONES OF THE HEAD.

first years of childhood the superior parts of the cranium grow more rapidly than

the base. Thus, in the frontal region, the upper i^art of the frontal bone grows
more rapidly than its orbital processes, giving the prominent appearance of the

frontal eminences peculiar to children. The face at birth scarcely reaches

an eighth of the bulk of the rest of the head, whUe in the adult it is at

least a half (Froriep, " Characteristik des Kopfes nach dem Entwicklungsgesetz

desselben, 18-15 "). At the same time that the face increases in bulk, the lower

part of the forehead is brought forward by elongation of the anterior cranial

fossa, and on the approach of adult age, especially in the male, it becomes
ytUl more prominent by the expansion of the frontal sinuses. The face

becomes elongated in the progress of growth, partly by increased height

of the nasal fossfe and adjacent air-sinuses, partly by the growth of the teeth

and the enlargement of the alveolar arches of the jaws. In old age the jiropor-

tion of the face to the cranium is diminished by the loss of the teeth and absorp-

tion of the alveolar portions of the jaws. In consequence of this the upper jaw
reti'eats, while in the lower jaw the same cause gives, especially when the mouth
is closed, a greater seeming prominence to the chin.

II. Sexual Differences.—The female skull is, in general, smaller, lighter,

and smoother than that of the male ; it is less marked by muscular pi-ominences,

and has also the frontal sinus less developed. The face is smaller in proj^ortion

to the cranium, the jaws narrower, and the frontal and occipital regions less

capacious in proportion to the parietal. (Huschke.) The female skull resembles

the young skull more than that of the adult male ; but it must also be admitted

that it is often impossible to detennine the sex hy the appearance or form of

a skull.

III. National Differences.—Tliat characteristic forms of skull are presented

by the various races of men has probably been long kno\^ai, but was fii'st dis-

tinctly pointed out by Camper. Subsequently the investigations of Blumenbach
established the connection between the study of these forms and ethnology, which
since his time has been maintained and greatly extended. The extent, natvu'e and
constancy, however, of the ethnical differences of skulls are subjects open to dis-

cussion. But. although many skulls are to be met with which fail to exhibit the

common characteristics of the race to wliich they belong, or which j^resent jDecu-

liarities similar to those of nations considerably removed from them, j^et, it must be
admitted, that there are certain forms of skull highly distinctive of the principal

varieties of mankind, and often even distinguishable in nations mhal:)iting countries

not far removed from one another. Great differences occiu- with respect to size in

the skulls of different nations. Among the smallest skulls may be mentioned those

of the Hindoo, the ancient Peruvian, and the Bosjesman ; among the most mas-
sive those of the Scandinavian, the Caffre, and the Maori. Various characters

are found belonging to the skulls of rude tribes, which serve to distinguish them
from those of civilised nations.X Among those characters may be mentioned,—

a

depressed appearance between the middle line of the calvarium and the temporal
ridges, both of which stand out 23rominently, making the roof of the skull seem
lilve a house top ; a greater width of the zygomatic arches, and of the anterior

nares
;
greater length and strength of the jaws, together with projection forwards

of the incisors, so that the teeth of the upper meet those of the lower jaw at an
angle, instead of both sets being nearly perpendicular, as in cultivated nations.

Elongation of the face doMniwards may be regarded as a specially human charac-

teristic connected with the use of voice and si^eech. but projection of the jaws
forwards is only advantageous for the seiziu'e of food, and gives an appearance
of approach to the still fm-ther projected fonn of the jaws in the lower animals,

particularly when accompanied, as it often is, by deficient development and
receding form of the chm.
The average horizontal circumference of the British male cranium, taken one

inch above the orbits, is about 21 inches, varying however frequently between
20 and 22 ; the antero-posterior diameter is about 7^ inches, and the greatest

transverse (parietal) diameter is about .5| inches. The average height of the

skull from the plane of the foramen magnum to the vertex is about ii^ inches.

The average capacity of the well-fonned British male cranium may be stated

at from 90 to tto cubic inches, vai-ying in extremes from about 70 to 120. That
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of the female is from 80 to 90 cubic inches. As contrasting with this more
developed condition may be mentioned the cranial capacity of the Australian,

which averages from 70 to SO cubic inches, and not mifrequently falls as low as

(jo cubic inches. (See on this subject the fui-fcher details under Size of the Brain.)

Measurement and Classification of Differences.—The estimation of differ-

ences in the form and size of skulls by a simple and accui-ate method is not easily

accomplished, and their suitable arrangement and nomenclature is still more
difficult.

The method proi^osed by Camper, in vrhich the degi-ee of projection of the face

as compared with the craniiun is measui'ed by the '" facial angle," fonned by the

meeting of a line descending from the most
projecting part of the forehead in front of

the upper incisor teeth with another carried Fig. 66.

backwards from the anterior nasal spine at

the level of the external auditory meatus,

fails to take cognizance of the size of the

cranium and many important features of

difference, and is subject to various source

of fallacy from partial variations which ("«

not affect the whole character of the skull.

The "occipital" angle of Daubentou,

which varies with the direction of the plane

of the foramen magTium of the occipital

bone, is mainly an indication of the attitude

of the head in relation to the vertebral

column. In man this plane looks dowTi-

wards and forwards, in the anthropoid apes

downwards and backwards, aud in most Fig. 66.— Prognathous Skull of a
quadrupeds nearly directly backwards, so Native Australian (Carpenter). ^
as in them to biing the basicranial and the

vertebral axis almost into the same line.

The method of Blumenbach hj the " norma vei-ticalis," or perpendicular view
from above, when combined with measurements, gives important infonnation as

to the size and fomi of the cranium, and the extent to which the zygomatic

arches and jaws project beyond or are concealed by the cranial walls, and when
combined with the lateral and front views of the head, as in the estimations of

Pritchard. may give sufficiently clear views of the form of the cranium and face,

their more or less oval fonn, and the degree of orthognathism or prognathism.

The more recent classification of skulls by Retzius, in which cranial form and
facial relation are both taken into account, is at once simple and comijrehensive.

In this system all those skidls in which the transverse diameter of the cranium
bears to the longitudinal the proportion of SO per cent, or above it are ranked as

Brachycephalic, wide or short skulls, and those in which the proportion is lower

than 80 per cent, are placed in the Dolichocephalic group, narrow or long skulls
;

and under each of these primary clivisions is established a subordinate one
founded on the relation of the face to the cranium, under the names of the

orthognathous and prognathous forms. Thus, the usual British skull and that

of the natives of Western Europe belong to the orthognathous dolichocephalic

type ; the African negro and Australian to the iirognathous dolichocephalic ; the

Sclavonic nations are examples of the orthognathous brachycephalic, and the

Mongolians of the prognathous brachycephalic type.

For an approximate determination of the form and size of skulls it may be
sufficient to ascertain the principal dimensions by external measurements in the

horizontal, transverse and vertical diameters of the cranium, and in the vertical

and transverse diameters of the face, and to measui'e the capacity of the cranium
by means of suitable material introduced into its cavity : and it will add greatly

to the value of these measurements if other dimensions ai'e ascertained by mea-
surements Ijetween different fixed points of the skull.

But for the full description of all the varieties which occur, and the minuter

appreciation of the relations of the several parts, a more elaborate system of

measurement must be can'ied out. Considerable attention has in recent times
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been given to this subject, on the Continent by Caras, V. Baer, R. Wag'nerv,

Virchow, Welcher, Huschke, Lucob and others, and in this country by Busk,

Huxley, Cleland. and Barnard Davies. From the researches of these authors the

general conclusion may be drawn, that external measurements alone are insuffi-

cient to supjjly all the information required as to the form and relations of the

parts of the skull, and that it is necessary to combine with tliem numerous
measurements which can only be made in the skull opened by a mesial vertical

section. The observations of Vii-chow, Huxley, and Cleland have also shown the

Fig. 07. Fi-. 68.

Fig. 67.

—

Skull op European texdtn-g tcvards the Brachycephalic Fokji

(Carpenter). ^

Fig. 68.

—

Strongly DoLicnocEPiiALic Skull of European (Carpenter). ^

importance which is to be attached to the relations of the basi-cranial axis as a
very uniform standard of reference for comparing the direction and dimensions of

other jjarts. Without going into farther detail here, it may be mentioned that

the angle formed by the basicranial axis with the line of the cribrethmoid plate,

the '• ethmo-cranial "' angle of Huxley, and nearly the '• saddle-angle " of Yirchow,
is about 140° in British and Western European skulls, diminishing in the highest
forms, and opening out in the lower, till in quadrupeds the two lines run almost
into one ; and that the " loremaxillary "' angle of Huxley, between the anterior

extremity of the basicranial axis and the front of the incisor ridge of the upper
jaw, gives a reliable estimate of the degree of facial projection ; varying in diffe-

rent skulls from 83° to 110°, so that the angle above 95° is indicative of progna-
thism, below it of orthognathism. (On the foregoing subject consult, in addition

to the work? of Camper, Cuvier, Blumenbach, La^\Tence, Carpenter, and other
authors quoted, the following : viz., Transl. of the Memoir of Retzius in the Brit,

and For. Med. Chir. Review, 1860 ; Owen, in Trans. Zool. Soc. vol. iv.. 18.ol ;

Busk's papers in Trans. Ethnol. Soc. Lond., vol. i., 1861, and Joum. of Anthrop.
Inst., vol. iii. ; Huxley's Lect. '• Man's Place in Natiu-e," and in Jomn. of Anat.
and Physiol., vols. i. and ii. ; Thurnam and Davies, " Crania Britannica," and
Davies. " Tliesaurus Craniorum," 1807 ; Cleland's Memoir- in Philos. Ti-ans.. 18G9 ;

as also Vu-chow, in his work on the" Development of the Cranial Basis," 18.57, and
in Germ. Quart. Mag., Nov. 1871 ; Huschke, Schadel. Him, and Seele, &c., 1854;
and Lucae, Zur Morphol. der Rassen schadel, 1861-04.)
IV. Irregularities of Form.—The most fi'equent iiTegulaiity in the fonn of the

,<;kull is want of symmetry. This sometimes occm-s in a marked degi'ee, and there
is probably no skull perfectly symmetrical. The condition which has been ob-
served to co-exisb most frequently with iiTegular fonns of skull is xi/noxfosh. or

premature obliteration of certain of the sutm-es. The cranial bones 'increase in

size principally at their margins ; and when a suture is prematurely obliterated

the growth of the skidl in the dnection at right angles to the line of sutiu-e may
be supposed to be checked, and mcreased growth in other directions may take

place to supply the defect : but this condition is not constant (see Huxley,
loo. eit. ; Virchow, " Gresammelte Abhandlungen/' 1856 ; J. Barnard Davies,
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" On Synostotic Crania," 1865 ; W. Turner, " On Cranial Deformities," in Nat,

Hist. Re\aew. 1864.) Another series of irregular foi-ms of skull is that produced
hy pressiu'e artificially applied in early life, and is best exemplified from among
those American tribes who compress the heads of their children by means of an
apparatus of boards and bandages : it is also illustrated in a slighter degree by
individual instances in which undue pressure has been employed imintentionaUy.

(Gosse, '• Essai sur les Defomiations artificielles du Crane," 185.5.) Posthumous
distortions likewise occur in long-bui'ied skulls, subjected to the combined
influence of jjressure and moistui'e. (Wilson, " Prehistoric Annals of Scotland.")

IV.—BOISTES OF THE UPPER LIMB.

The upper limb consists of the shoulder, the arm, hmchhmi, the

forearm, antihrachium, and the hand, manus. The bones of the

shoulder are the scapula and clavicle, which together form the pectoral

arch or shoulder girdle ; in the arm is the humerus ; in the forearm

are the radius and ulna ; and in the hand three groups of bones, the

carpus, metacarpus, and digital phalanges.

SCAPULA.

This bone is placed upon the upper and back part of the thorax,

occupies the space from the second to the seventh rib, and forms the

posterior part of the shoulder-girdle. It is not attached directly to

the trunk, but is articulated with the outer end of the clavicle, and

from it is suspended the humerus in the shoulder-joint.

It is an irregular flat bone of a triangular form, its surfaces are

anterior and posterior, its borders superior, internal, and external, and

its angles superior, inferior, and external.

The anlerior surface presents a shallow concavity, the fossa^dscapu-

laris or venter, occupied by the subscapularis muscle, audT markeU by
(tAvJL'ogular prominent lines converging upwards and outwards, which give

attachment to the tendinous intersections of that muscle. Separated

from this concavity, there are several smaller flat spaces ; one is a

triangular surface in front of the superior angle, another is a smaller

surface at the inferior angle, and these, together with a rough line

running close to the -pesterror border and uniting them, give attach-

ment to the serratus magnus muscle.

The posterior surface or dorsum is divided by the spine into two

unequal parts, the superior and smaller of which is called fossa sKprci-

spinata, the inferior fossa infraspinata. The supraspinous fossa is

occupied by the supraspinatus muscle. The infi-aspinous fossa, much
larger than the preceding, presents in the middle a convexity cor-

responding to the concavity of the venter, and outside this a con-

cavity bounded by the prominent external border. It is marked near

the inner border- by short lines, corresponding to tendinous septa of the

infraspinatus muscle, and is occupied by that muscle in the greater

part of its extent. Adjacent to the external border, in its middle third,

is a narrow interval giving attachment to the tei'es minormnsiile^ ; ^nd

beneath this, extending over the inferior angle, is a ralsecToval surface,

from which the teres major arises. These spaces are separated from

that of the infraspinatus muscle by a rough line, which gives attach-

ment to an aponeurotic septum.
VOL. I. (J
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The spine of the scapula is a massive plate of bone projecting back-
wards from the dorsum, and curving slightly upwards. It extends
outwards and a little upwards from the internal border near its upper

Fig. G9 a. Fig. 69 h.

Fig. 69 ff.

—

Eight Scapula prom behind. (A. T.) J

1, glenoid head ; 2, superior angle ; 3, inferior angle ; 4, si)ine ; 4, at the base,

triangular smooth surface of the spine ; 5, acromion ; 6, coracoid process ; 7, supra-

spinous fossa : 7', infraspinous fossa ; 1 to 2, superior border ; 2 to 3, posterit)r border

or base ; 1 to 3, external or inferior border ; 10, is ojiposite the oval surface of origin of

the teres major muscle ; 11, the oblique groove where the teres minor muscle rises; 12,

the rough ridge where the long head of the triceps rises ; 13, supra-scapular notch ; 14,

is below the great scapular notch.

Fig. CO h.—Eight Scapula from before. (A. T.) ^

1, 5, 6, and 13, as in fig. 69 ;
5' articular facet en the acromion for the clavicle;

8, subscapular fossa ; 9, long, narrow surface, and 9', triangular rough surface, se2Jarated

from the subscapular fossa and giving attachment to the upper and lower parts of the

serratus magnus muscle.

fourth, towards the middle of the neck of the scapula, and becoming
gradually elevated towards its external extremity, it turns forwards and
is continued into the acromion process. The upper and lower sur-

faces are smooth, concave, of a triangular form, and form part respec-

tively of the supra-spinous and infra-spinous fossae. It presents two
unattached borders, the most prominent of which is subcutaneous and
arises from the internal border of the bone by a smooth, flat, triangular

surface, over which the tendon of the inferior part of the trapezius

muscle glides, as it passes to be inserted into a rough thickening

beyond. In the rest of its extent this border is rough, l)road, and
serpentine, giving attachment by its superior margin to the trapezius,

and by its inferior to the deltoid muscle. Tlie anterior or external

border, short, smooth, and concave, arises near the neck of the scapula,

and is continuous with the under surface of the acromion, surrounding
thus tlie (jreat sccqndar notch between the spine and the neck of the

bone.
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The acromion 2^^'ocess, projecting ontwards and forwards from tho

extremity of the spine over tlie glenoid cavity, forms the summit of

the shoulder. It is an ex]3anded process, compressed from above down-
wards. Its superior surface, rough and subcutaneous, is continuous

with the prominent border of the spine ; its inferior surface, smooth

and concave, is continuous with the superior surface and external

border of the spine. On its internal border anteriorly is a narrow

oval surface for articulation with the clavicle.

The ffJenoidcarii If is, a slightly concave surface, looking outwards

and forwards. It i i pyriform in shape, with the narrow end upper-

most, and gently incurved in front. Its rim is flattened, and in the

recent state, it 'is covered by a fibrous band, the glenoid ligament,

which deepens its concavity ; at its upper extremity is a slight rough-

ness, marking the attachment of the long head of the biceps muscle.

The ncc/c, supporting the glenoid cavity, is most distinct posteriorly,

where it forms with the sjiine the great scapular notch or groove, leading

from the supraspinous to the infraspinous fossa. The line of the neck,

as described by anatomists, passes superiorly between the glenoid

cavity and the coracoid process, but that of the part described as neck

by surgeons passes internal to the coracoid process.

The coracoid process, thick, strong, and hook-like, rises for a short

distance almost vertically from the superior border of the bone, above

the glenoid cavity, and then bending at a right angle, is directed

forwards and outwards. Its superior surface, towards the base, is

rough and uneven, giving origin to the coraco-clavicular hgaments ;

on its outer border is attached the coraco-acromial ligament, at its

extremity the coraco-brachialis muscle^'and short head of the biceps,

and on the inner edge the pectoralis minor.

The borders or costct of tlie scapula are three in number. The
superior border is the shortest ; it extends from the superior angle

outwards and downwards to the coracoid process, at the base of which
it presents a rounded sjiprasa^mlar notch, which is converted into a

foramen by a ligament or occasionally by a spiculum of bone, and is

traversed by the suprascapular nerve. The external, axillary, or inferior

border presents at its upper part, beneath the glenoid cavity, a rough
ridge, above an inch long, to which the long^head of the triceps nmsclc

is attached : below this there is usuall}' a slight groove, where the

dorsal branch of the subscapular artery passes backwards : and at its lower

extremity the border is thick, and rounded over into the space from
which the teres major muscle arises. The internal or posterior border,

called also tlie base, is the longest of the three, and is divisible into

three parts, viz., a short one opposite the triangular surface of origin

of the prominent border of the spine, and the portions above and below
that space, both of which incline outwards as they recede from the

spine. The upper part gives attachment to the levator anguli scapula3

muscle, the middle to the rhomboideus minor, and the lower to the

rhomboideus major muscle.

^"Texture.—The triangular part of the scapula is in great part thin

and translucent, and contains little cancellated tissue. The neck, the

coracoid and acromion processes, the prominent border of the spine,

and the part near the inferior angle, derive their greater thickness and
strength from increased thickness of the compact bony substance in

some parts, and from cancellated tissue in others. A vascular foramen
G 2
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usually pierces the iuferic^r .surface of tiie spine, and others are to be
found on the anterior surface of the bone, near the neck.

THE CLAVICLE.

The clavicle or collar-bone extends transversely outwards, with an
inclination backwards, from the summit of the sternum to the acro-

mion process of the scapula, and connects the upper limb with the

trunk.

It is curved somewhat like an italic /: the convexity of the internal

curve is directed forwards, and extends over two-thirds of the length

of the bone ; that of the outer curve looks backwards, and is most
marked near the outer fourth of the bone.

The clavicle, towards its scapular end, is compressed and broad from
above downwards, but in the extent of its inner curve it is more or

less prismatic or cylindrical. In its description, four surfaces of the

shaft may be distinguished, together with the two extremities.

Fis. 70. Fig. 70. -The Bight Cla-
vicle. (A. T.) i

B, fromA, from above

:

below.

1, sternal end ; 2, acromial

end ;
2', small facet for arti-

culation with the acromion
;

3, gi'oove on the lower

surface for the subclavius

muscle ; 4, rough elevation

at the place of attachment
of the coraco-clavicular liga-

ments ; 5, rough depression

at the place of attachment
of the costo-clavicular or rhomboid ligament ; 6, in front, the mark of the attachment of

the pectoralis major ; 7, that of the deltoid muscle.

The superior surface is broadest in its outer part ; it is principally

subcutaneous, but near the inner extremity presents a slight roughness,

marking the clavicular attachment of the sterno-cleido-mastoid muscle.
The anterior surface opposite the outer curve is a mere rough border,

from which the deltoid muscle takes origin, but in the inner half of its

extent is broadened out into an uneven space more or less distinctly

separated from the inferior surface, and giving attachment to the

pectoralis major muscle. The jiosferior surface is i)roadcst at the inner

extremity, and smooth in the whole extent of the internal curvature
;

but towards its outer extremity it forms a narrow rough border which
separates it from the superior surface, and gives attachment- to the

_trapezius muscle. On the inferior surface an elongated roughness near
• the scapular extremity marks the attachment of_thc coraco-clayiciilar

"^"^^r Ijganients; extending inwards from this, over the middle third of the

bone, is a groove in which the subclavius muscle is inserted ; and near

A ( "
\

^^^ sternal end is a smaller rough depression, to which the cqsto-
'-' "" clavicular ligament is attached. On this surface also is found the open-

ing of a small nutritious foramen.
The sternal end is the thickest part of the clavicle. It presents a

somewhat triangular concavo-convex surface, with its most prominent
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raigie directed downwards and backwards. The sccqndar end is broad
and flat, and articulates by a small oval surface with the acromion.

Texture.—The interior of the clavicle contains coarse cancellated

tissue in its whole extent. Towards the middle of the shaft the spaces

widen out, and unite so as to form an irregular medullary cavity.

THE HUMEKUS.

The humerus or arm-bone extends from the scapula to the bones of

the forearm, with both of which it is articulated. It hangs nearly

vertically from the shoulder, with an inclina-

tion inwards towards the lower end. It is Fig- 71.

divisible into a superior extremity, including

the head, neck, and greater and smaller tuber-

osities ; the shaft ; and the inferior extremity,

including the external and internal condylar

eminences, and the inferior articular surface.

In general form it is subcylindrical and
slightly twisted.

Fig. 71.

—

Right Humerus FROM BEFORE. (A. T.) ^

1, the articular head : 2, lesser tiilierosity ; 3, greater

tuberosity ; 4, neck ; 5, bicipital groove ; 6, inner bicipital

ridge, and mark of the attachment of the latissimus dorsi

and teres major muscles ; 7, outer bicipital ridge, and rough
surface of insertion of the pectoralis major, running down
into 7', the triangular mark of the insertion of the deltoid

;

8, spiral groove; 9, inner ridge of the humerus; 10,

trochlear articular surface ; 11, capitellum, or radial

condyle ; 12, epitrochlear or internal condylar eminence
;

13, capitellar or external condylar eminence ; 14, coronoid

depression or fossa.

The siqjerior cxtremily is the thickest part of

the bone. The head is a largo hemispherical

articular elevation, directed inwards, upwards,

and somewhat backwards. The neck as de-

scribed by anatomists, is the ring of bone which
supports the head ; inferiorly, it passes into

the shaft ; superiorly, it is a mere groove be-

tween the head and the great tuberosity. The
f/reatti/hcroi^itijis a thick projection, continued

upwards from the external part of the shaft,

and reaching nearly to the level of the upper
margin of the head ; it is surmounted by
three_Jlat _ surfeces, the uppermost of which
gives attachment to the supraspi'natus muscle,

the lowest to the teres minor, and the inter-

mediate one to the infraspinatus muscle.

Separated from the great tuberosity by the

commencement of the bicijiital groove, the

^SJJiall fid/erosifi/, rounded and prominent, looks directly forwards and
givts attachment to the subscapmlaris muscle.

The shaft or hodi/, thick and cylindrical superiorly, becomes expanded
transversely, and somewhat three-sided iuferiorly. It is divided into
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anterior and posterior faces by lateral lines, slightly marked in the

upper and middle parts, BuT more prominent in the lower, where they

pass into the condylar ridges. Superiorly on its anterior aspect is the

bicipital groove, so named from lodging the long
Fig. 72. tendon of the biceps muscle : this groove, com-

mencing between the tuberosities, descends with

an inclination inwards, and is bounded by two
rough ridges, the external and most prominent of

which gives attachment to the pectoralis major
muscle, the internal to the latissinlus dorsi j^id
teres major. Towards the middle of the shaft, on
the inner lateral line, is a rough linear mark where
the coraco-brachialis muscle is inserted, and lower

down there is a medullary foramen directed down-
wards into the interior of the bone. On the external

part of the shaft, near its middle, in a line ante-

riorly with the external bicipital ridge, is a large,

rough, and uneven surface, of a triangular shape,

the impression of the deltoid musde. Below this

lire external bicipital ridge is continued into a

smooth elevation which, descending on the front

of the shaft to the inferior extremity, separates an
external from an internal surface, while at the sides

two sharp edges, the external and internal condylar

ridijes spring from the eminences of the same name
and ascend for some distance, separating the

anterior from the flat posterior surface. About
the middle of the shaft externally, a broad depres-

sion, the spiral (jroovc, winds downv>'ards and for-

wards, limited above by the deltoid impression and
below by the external condylar ridge, and lodges

the musculo-spiral nerve and the accompanying
artery.

i

ft,

m is t
Fig. 72.—KiGiiT Humerus from behind. (A. T.) \

1, 3, 8, & 10, the same as in Fig. 71 ; 15, is placed above
the olecranon fossa.

The inferior cxtremifij is much enlarged later-

ally, flattened from before backwards, and is curved

slightly forwards. Projecting on either side

are the external and internal condijlar eminences (the

condyles of most authors, epicondyle and epdrocldea of Chaussier), the in-

ternal of which is much more prominent than the external, and is slightly

inclined backwards. The inferior articular surface is divided by a ridge

into two parts. The external part, articulated with the radius, con-

sists of a rounded eminence directed forwards, called the capitelliun,

and a groove internal to it ; it does not extend to the posterior sur-

face. The internal part, the trochlea, articulates with the uhia, and
extends completely round from the anterior to the posterior surface

of the bone ; it is grooved down the middle like the surface of a

pulley, and is somewhat broader behind than in front ; anteriorly, its

margins are inclined downwards and inwards ; posteriorly, upwards

and outwards, and so that, seen from behind, it lies in the middle part
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of the bone. Anteriorly, the internal margin of the trochlea is the

most prominent, and widens below into a convexity parallel to the

groove ;
posteriorly, the external margin is most j^rominent. Above

the trochlea posteriorly is a large and deep pit, the olecranon fossa,

which receives the olecranon process of the ulna in extension of the

forearm ; and above it anteriorly, separated from the olecranon fossa

only by a thin lamina of bone, is the much smaller coronoid fossa,

which receives the coronoid process in flexion. Above the capitellum

is a shallow depression, into which the head of the radius is pressed

in complete flexion.

Varitfif.'i.—A small hook-like process, with its point directed downwards , is

not unfrequently found in front of the internal condylar ridge, the siq»-acon-

di/loid jjrocfs.s: From its extremity, a fibrous band, giving origin to the pronator

radii teres mnscle. passes to the internal condylar eminence, and through the

arch thus formed passes the median nerve, accompanied fi-equently by the brachial

artery, or IJV,^ large branch rising from it. This process represents a portion of

the bone eomplPTiir!^ a foi-amen in carnivorous animals. (See Struthers, Edin.

Med. Joum., 1848 : Gruber, " Canalis supracondyloideus hmneri," Mem. de TAcad.

Imp. de St. Petersljurg, 18.59, p. 57.) The thin plate between the olecranon and
coronoid fossae is sometimes perforated.

THE RADIUS.*

The radius is the external of the two bones of the forearm, and
extends from the humerus to the carpus. It articulates with the

humerus, the ulna, the scaphoid, and the semilunar bones.

The head, or superior extremity, is disc-shaped, with a smooth ver-

tical margin. It presents on its summit a depression, which articulates

with the capitellum of the humerus, and is surrounded by a convex
part, broadest internally where it glides upon the groove internal to

the capitellum. The smooth, short, cylindrical surface of the vertical

margin, likewise broadest internally, rolls in the small sigmoid cavity

of the ulna, and within the orbicular ligament. The head is supported

on a constricted portion, named the neck.

The shaft or bodi/ is slightly curved, with the convexity directed

outwards and backwards. On its internal aspect superiorly, where it

is continuous with the neck, is the bicipital tuberosity, to the posterior

border of which is attached the tendon of the biceps muscle. Below
the bicipital tuberosity the shaft presents three sides, the external of

which is rounded into the others by smooth convex margins, while the

anterior and posterior surfaces are separated by an acute internal

margin, which gives attachment to the interosseous-ligament. The
external surface is convex transversely as well as longitudinally ; it is

marked near the middle by an oval rough part, about one inch and a

half long, which gives insertion to the pronator radii teres. The
anterior surface is marked in its upper part by an oblique ridge, below
which is a shallow longitudinal groove for the flexor longus pollicis ;

inferiorly it is expanded, and presents a flat impression corresponding

with the pronator quadratus ; and above the middle is the foramen for

the medttllary vessels, directed upwards into the bone. The 2'osterior

surface presents slight oblique impressions of the extensor muscles of

the thumb.
The lower extrcmitij of the radius, broad and thick, and somewhat

* In anatomical description the forearm is supposed to be placed in supination, with
the tbumb directed outwards and the palm of tlie hand looking forwards.
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quadrilateral, presents inferiorly a large surface, wliich articulates -with

the carpus, and internally a small one, which articulates with the ulna.

The carpal articular surface, slightly concave, is divided by a line into

a quadrilateral internal part, which articulates with the semilunar bone,

and a triangular external part, which articulates with the scaphoid
bone. The ulnar articular surface is placed at a right angle with the
inferior surface ; it is concave from before backwards, forming a semi-

hinar cavitij, in whicli the rounded lower end of the ulna plays. At
the external angle of the inferior surface a part projecting downwards,
called the sfi/Ioid process, gives attachment to the external lateral liga-

ment of the wrist joint, while the anterior and posterior margins are

Fi?

m m
G

73.

—

Right Radius from before.
74.

—

Right Radius from behind.

m
20-

(A.T.)i

1, head, showing the hollow above for the humerus,
and the vertical surface surrounding it for the ulnar
articulation ; 2, the neck ; 3, the tubercle ; 4, is

oi)posite to the oblique line : 5, interosseous ridge
;

the shaded pai-t near 5 marks the slight hollow in

which the flexor longus pollicis muscle lies ; 6, car-

jial articular surface ; 7, styloid jn-ocess ; 8, the
articular hollow for the lower end of the ulna ; 9,

mark of the attachment of the pronator radii teres
;

10 and 11, oblique impressions of the e.xtensor

longus digitorum and extensor ossis metacaqji
IJollicis ; between 7 and 8, dorsal grooves for the

tendons of the extensor muscles.

likewise rough and prominent for other

ligaments. On its external posterior as-

pects the inferior extremity of the radius

is marked by grooves, which transmit the

extensor tendons. Thus, on the external

border, is a flat groove directed down-
wards and forwards, which lodges the

extensor ossis metacarpi and extensor

primi internodii pollicis ; and on the

posterior surface are three grooves, the

middle one of which, oblique and nar-

row, and with prominent borders, lodges

the extensor secundi internodii pollicis ;

while of the two others, which are broad
and shallow, the external, subdivided by
a slight mark, gives passage to the cx-

tensores carpi radiales longior and bre-

vior, and the internal transmits the extensor communis digitorum and
extensor indicis.

THE ULNA.

The ulna is the internal of the two bones of the forearm. It is

longer than the radius by the extent of the olecranon process. It is

inclined downwards and outwards fi'om the humerus in such a direc-

tion that a straight line passing fi-om the great tuberosity of the

humerus downwards through the capitellum would touch the lower

end of the ulna.

The ulna articulates with the humerus and the radius : in the
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natural skeleton it is not in contact with the carpal bones, being sepa-

rated from tlie cuneiform bone by an iuterarticular fibro-cartilage.

The superior rxtrcmifij is of large size, and presents for articulation

with the humerus a large articular surface, the fp'eat sigmoid cavity,

which looks forwards and is bounded in its posterior and upper part by
the olecranon, a thick process continued upwards from the shaft, and
in its lower part by the coronoid process, which projects forwards.

The great sigmoid cavity is concave from above downwards, and is

convex from side to side, being traversed by a vertical ridge. The part

external to this ridge is broad and convex above, while the part internal

to the ridge is broad and concave below : a slight constriction, and

Fig. 75.

—

Eight Ulxa from before.

Fig. 76.

—

Right Ulxa from behind. (A. T.) 3

1, point or beak of the olecranon ; 2, tuberosity of

the olecranon ; 3, end of the coronoid process ; 4,

great sigmoid articular surface ; 5, lesser sigmoid

cavity, and lielow it the surface for the supinator

brevis muscle ; 6, interosseous ridge ; 7, lower

extremity or head ; 8, styloid process ; 9, rough

surface of insertion of the brachialis anticus

muscle; below 10, the oblicpie line' marking the

attachment of the pronator quadratus muscle ; 11,

triangular surface for the anconeus muscle ; 12,

upper part of the posterior border, to the right of

which the depressions for the long extensor muscles

of the fingers occux^y the posterior surface.

sometimes a notch of division occurs

across the middle of the cavity. Con-
tinuous with the great is the s^mall sig-

moid cavity, a small articular surface on
the outer side of the base of the coronoid

process, slightly concave from before back-

wards, and articulating with the cylin-

drical part of the head of the radius.

Superiorly the olecranon is broad and un-

even, terminating in front in an acute

process or beak, which overhangs the

great sigmoid cavity, and which in exten-

sion of the elbow passes into the olecranon

fossa of the humerus, and behind in a

rectangular prominence or tuberosity,

which forms the point of the elbow, and
gives attachment to the triceps extensor muscle. The posterior surface

of the olecranon is subcutaneous and oonti-nuous with the posterior

margin of the shaft of the ulna. The extremity of the coronoid process

is sharp and prominent, and is received during flexion into the

coronoid fossa of the humerus •. its superior surface forms part of the

surface of the great sigmoid cavity ; the inferior surface rises gra-

dually from the anterior surface of the bone, and is covered by a large

triangular roughness which gives insertion to the brachialis anticus

muscle.

The lody or slaffl in the upper three-fourths of its extent is three-
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sided, and presents a slight curve with the convexity backwards, but

near tlic lower extremity it is slender, straight and cylindrical. The
cmierior surface is grooved in the upper half, where the flexor profundus

muscle takes origin ; and at its lower cud has an obhque line to which

the pronator quadratus is attached. Placed near the upper third is a

foramen for vessels, directed upwards into the medullary cavity. The
internal surface is smooth, and somewhat depressed superiorly on the

side of the olecranon, where it gives attachment to the flexor profundus

muscle, while inferiorly it is subcutaneous. 1l\\q posterior surface, movo,

uneven, looks outwards and backwards ; an oblique ridge descending

from behind the small sigmoid cavity, limits superiorly a triangular

area, which extends over the outer side of the olecranon and gives

attachment to the anconeus muscle ; immediately below the small

sigmoid cavity is a short space looking directly outwards, to which

the supinator Iwcvis is attached : while the remaining and largest part

of this surface is slightly impressed by the extensor muscles. Of the

three margins, the anterior and posterior are rounded, and for the most
part smooth ; the external is sharp, and gives attachment to the inter-

osseous ligament.

The inferior extremity presents a rounded articular head ; and on the

internal aspect of the head a short cylindrical projection, the styloid

process, which descends in a line with the inner and posterior surface of

the shaft, and gives attachment to the internal lateral ligament of the

wrist joint. The head presents two aspects, of which one, flattened

and circular in form, looks towards the wrist joint ; whilst the other,

narrow and cylindrical, looks outwards, and is received into the semi-

lunar cavity in the contiguous border of the radius. The head and the

styloid process are separated posteriorly by a groove, which is traversed

by the tendon of the extensor carpi ulnaris ; and inferiorly by a de-

pression, into which tlie triangular fibro-cartilage which intervenes

between the ulna and the carpus is inserted.

THE CARPUS.

The carpus is composed of eight short bones, whicn arc disposed in

Fig. 77. Fig. 77.

—

Semi-di.vgr.\mmatic Vikw op
THE Right Carpus anp Part op tub
Metacarpal Bones, from before, the
Carpal IJoNESBEiNo SLIGHTLY separated
TO SHOW THE general MOPE OP THEIR
connection WITH EACH OTHER. (A. T.) |

1, scai)hoi(l bone ; 2, semilunar, pre-

senting, as often occurs, a small surface of

articulation witli the unciform bone ; 'A,

cuneiform ; 4, pisiform ; 5, trapezium, the

figure is placed upon the ridge, to the in-

side of which is the groove for the tendon
of flexor carpi radialis ; 0, trapezoid ; 7, os

magnum, the figure is placed on the

tuberosity ; 8, unciform, the figure is

placed on the unciform process. The articulation of the os magnum with the fourth
metacarpal bone is represented somewhat too large.

two ranges, four in each range. Enumerated from the radial to the
ulnar side, the bones which constitute the iirst or superior range are
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named scaphoid, semilunar, cuneiform, and pisiform ; those of the

second or inferior range, trapezium, trapezoid, os magnum, and unci-

form.

The dorsal surface of the carpus is convex, the palmar is concave

from side to side, the concavity heing bounded by four prominences,

one at the outer and one at the inner extremity of each range. The
anterior annular ligament is stretched across the carpus between these

prominences, so as to form a canal for the transmission of the flexor

tendons.

The superior surfaces of the scaphoid, semilunar, and cuneiform

bones form, when in apposition, a continuous convexity which corre-

sponds with the concavity presented by the radius and the interarticular

cartilage, while the pisiform bone is attached in front of the cuneiform,

with which alone it articulates. The line of articulation between the

superior and inferior ranges is concavo-convex from side to side, the

trapezium, trapezoid and os magnum bounding a cavity which lodges

the external part of the scaphoid, and the os magnum and unciform

rising up in a convexity, which is received into a hollow formed by the

scaphoid, semilunar, and cuneiform bones.

The scaphoid bone, the largest and most external of the first row
of carpal bones, is of a curved form, and lies Avith its longest axis

directed outwards and downwards. Its superior surface, convex and
smooth for articulation with the radius, is inclined backwards, so that

the posterior surface of the bone is not so deep as the anterior. The
internal surface naiTOW from above downwards, articulates with the

semilunar bone. The outer extremity, rough superiorly for the attach-

ment of ligaments, presents inferiorly an articular convexity, which
occupies the hollow formed by the upper surfaces of the trapezium and
trapezoid bones, and is continuous with a large concave surface ex-

tending over the rest of the inferior aspect of the bone, and articulating

with the OS magnum. The fore part of the outer extremity of the

scaphoid bone projects forwards, forming one of the tubercles to which
the anterior annular ligament is attached. The scaphoid articulates

with five bones, viz., the radius, the semilunar, trapezium, trapezoid,

and OS magnum.
The semilunar bone, irregularly cubic, is named from the crescentic

concavity from before backwards of its inferior surface, which rests on
the head of the os magnum, and frequently also by a bevelled edge

slightly on the unciform bone. Its external surface is vertical, and
articulates with the scaphoid bone ; its internal surface looks down-
wards and inwards, is much deeper and narrower than the external, and
articulates with the cuneiform. The convex superior surface, which
articulates with the radius, is inclined, like that of the scaphoid, more
backwards than forwards and hence the anterior surfiice is deeper than

the posterior. The semilunar articulates with five bones, viz., the radius

scaphoid, cuneiform, os magnum, and unciform.

The cuneiform bone is somewhat wedge-shaped, its internal extre-

mity, rough for ligaments, forming the blunt narrow end of the wedge.

Superiorly it presents an articular surface, which glides upon the

triangular cartilage interposed between it and the ulna ; externally it

articulates with the semilunar bone, and inferiorly with the unciform,

by means of a surface which is concavo-convex from without inwards.

Its anterior surface is distinguished from the posterior by a smooth
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circular facet on its outer half, which articulates with the pisiform bone,
The cuneiform articulates with three bones, viz., the semilunar, pisiform,
and unciform.

The pisiform bone lies on a plane anterior to the other bones of the
carpus. Posteriorly it possesses an articular surface, which rests on the
Cuneiform bone. The mass of the bone is so inclined from this surface

downwards and outwards, that the pisiform bone of one hand is distin-

guishable from that of the other.

The trapezium bone is the most external of the second row of
carpal bones. It presents a rhombic form when seen in its dorsal or
palmar aspect, and has its most prominent angle directed downwards.

Fig. 78. Fig. 78.

—

Dorsal View of the CARrus, with a
PORTION OF EACH OF THE METACARPAL BoNES. -^

1, scaplioid ; 2, semilunar
; 3, cuneiform ; 4,

pisiform ; 5, trapezium ; 7, tiapezoid ; S, os mag-
num ; 9, unciform.

Its anterior surface is marked by a

vertical groove traversed by the tendon
of the flexor carpi radialis muscle, and
external to the groove by a ridge, or

tubercle, one of the four prominences
which give attachment to the anterior

annular ligament. Of the internal sides

of the rhomb, the superior articulates with the scaphoid bone, the inferior

with the trapezoid bone, and by a small facet close to the inferior angle

also with the second metacarpal bone. Of the external sides the supe-

rior is rough, and the inferior presents a smooth surface, convex from

behind forwards, and concave from without inwards, which articulates

with the metacarpal bone of the thuml), and is separated by a rough

line at the inferior angle from the surface for the second metacarpal

bone. The trapezium articulates with foiu- bones, viz., the scaphoid,

tra]iezoid, and first and second metacarpals.

The trapezoid bone is considerably smaller than the trapezimn.

Its longest diameter is from before backwards. Its posterior surface,

which is pentagonal, is much larger than the anterior. The external

inferior angle of the anterior surface is distinguished by being pro-

longed a little backwards between the trapezium and second metacarpal

bone. The superior surface articulates with the scaphoid bone ; the

external with the trapezium ; the internal with the os magnum ; and
the inferior by a large surface convex from side to side with the second

metacarpal bone. The trapezoid articulates with four bones, viz., the

scaphoid, trapezium, os magnum, and second metacarpal bone.

The OS magnum is the largest of the carpal bones. In form it is

elongated vertically, rectangular interiorly, rounded superiorly. The
articular surfece of the superior extremity or Jieail is prolonged on the

outer, but not on the inner side, and is continued further down behind

than in front. A ncrJc is formed beneath by depressions on the anterior

and posteiior surfaces. The anterior surface of the bone is much nar-

rower thar«. the posterior. The posterior surface jirojects downwards
at its internal inferior angle. On the outer side beneath the surface

for the scaphoid is a short surface for the trapezoid bone ; and on the

inner side is a vertically elongated surface Avhich articulates with
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the unciform bone. Inferiorly this bone articulates by three distinct

surfaces, of which the middle is much the largest, with the second,

third, and fourth metacarpal bones. The os magnum articulates with
seven bones, viz., the scaphoid, semilunar, trapezoid, unciform, and
second, third, and fourth metacarpal bones.

The unciform bone is readily distinguished by the large process

projecting forwards and curved slightly outwards pn its anterior sur-

foce. Seen from the front or behind, it has a triangular form. Its

external surface is vertical, and articulates with the os magnum ; its

inferior surface is divided into two facets which articulate with the

fourth and fifth metacarpal bones ; its superior surface, meeting the

cuneiform, is concavo-convex, incHnes upwards and outwards towards

the head of the os magnum, and is separated internally by a rough
border from the inferior surface. The unciform articulates with five

bones, viz., the os magnum, semilunar, cuneiform, and fourth and fifth

metacarpal bones.

THE METACABPITS.

The metacarpus, the part of the hand which supports the fingers,

consists of five shafted bones, diverging slightly from each other, and
which are numbered from without inwards.

Fis. 79.- -The Eight Haxd from before.

(A. T.) 1

Fix. 79.

s, scaphoid bone ; I, semilunar ; c, cimeiform
;

p, pisiform ; t, trapezium ; next it the trape-

zoid, not lettered ; next the os magnum, also not

lettered ; u, unciform.

I to V, the metacarpal bones ; 1, 3, first and
second phalanges of the thumb; 1, 2, 3, the

first, second, and third phalanges of the little

finger, and similarly for the other three fingers,

not marked ;
* one of the sesamoid bones of the

thumb seen sideways.

The metacarpal bones arc placed in

a segment of an arch transversely, and
being at the same time slightly curved,

longitudinally they present a concavity

directed forwards. They are terminated

at their carpal extremities by expanded
portions of different forms, and at the

digital ends by large rounded heads.

The first metacarpal bone is thicker

and shorter than the others. Of the remaining bones the third is the

longest and thickest, the second, fourth, and fifth decreasing regu-

larly in length, according to their position from without inwards.

The sliafi of the first metacarpal bone is somewhat compressed from

before backwards, flat behind, and transversely convex in front. The
shafts of the others are prismatic, presenting a broad surface towards

the back of the hand, and towards the palm a rounded margin between

the two lateral surfaces. They are most slender immediately beyond

the carpal extremity, and become gradually thicker towards the head.

They present on their dorsal surfaces each a triangular subcutaneous
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area, bounded by lines -winch, proceedinfij from the sides of the head,

pass upwards and converge in the second, third, and fourth metacarpal

bones opposite the middle of the carpal extremity, and in the fifth

towards its inner side.

The heads or digital exfremifies articulate with the proximal phalanges.

Their smooth, rounded surfaces are broader, and extend further on the

palmar than on the dorsal aspect of the bones ; and on the sides pre-

sent hollows and elevations for the attachment of ligaments.

The carpal extremity presents distinctive peculiarities in each meta-

carpal bone. That of the first has only one articular surface, concave

from before backwards, and convex from side to side, which articulates

with tlie trapezium ; and posteriorly a rough prominence, to which the

extensor ossis metacarpi pollicis is attached. The second presents a

transversely concave surface which receives the trapezoid bone ; on the

radial side "it articulates by a small facet on its posterior part with the

trapezium, on the ulnar side with the third metacarpal bone, and by a

narrow facet wedged between the third metacarpal and trapezoid bones,

with the OS magnum. The third bone articulates superiorly with the

OS magnum, and on the sides with the contiguous metacarpal bones :

at its "posterior and outer angle it forms a projection upwards. The
fourth articulates principally with the unciform bone above, but

also by a narrow facet with the os magnum ; on its radial side are two

small surfaces, and on the ulnar side one, for articulation with the

adjacent metacarpal bones. The fifth articulates superiorly with the

unciform bone by means of a concave surface inclined slightly out-

wards, and externally with the fourth metacarpal bone, while on its

ulnar side it presents a rough and prominent tuberosity.

Fig. 80. From the proximal position of its epi-

physis, the metacariial bone of the thumb
has been considered by Winslow and some
other anatomists, as a phalanx of the first

row, and the bone which it supports a

l)halanx of the middle row.^^v*,^v. \(i-j»j- U

Fig. so.

—

Right Hand seen froj: behind.

(A. T.) i

The indications are the same as in the pre-

ceding figure.

THE DiaiTAL PHAX.ANGES.

The digital phalanges, or internodia,

are fourteen in number ; three for each

finger, except the-.lhumb, which has

only two.

Those of the first row are slightly

curved like the metacarpal bones.

Their dorsal surfaces are smooth and
transversely convex ; the palmar are

fiat from side to side, and bounded by

rough margins, which give insertion to

the fibrous sheaths of the flexor tendons. Their proximal extremities

are thick, and articulate each by a transversely oval concave surface with

the corresponding metacarpal bone. Their distal extremities, smaller and
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more compressed antero-posteriorly, are divided by a shallow groove into

two condyles.

Those of the muldlo row are four in number. Smaller than those of the
preceding set, they resemble them in form, with this difference, that
their proximal extremities present, on the articular surface a slio-ht

middle elevation and two lateral depressions, adapted to articulate with
the condyles of the first phalauges.

The terminal or ungual phalanges, five in number, have proximal
extremities similar to those of the middle row, but with a rough
depression in fi'ont, where the flexor tendons are inserted. They taper
towards their somewhat flattened and expanded free extremities, which
are rough and raised round the margins and upon the palmar aspect in

the ungual process.

Sesamoid boxes.—A pair of sesamoid bones is placed in the palmar
wall of the metacarpo-phalangeal articulation of the thumb ; and
similar nodules, single or double, are sometimes found in the corre-

sponding joint of one or more of the other fingers, most frequently of
the index and little fingers.

OSSIFICATION OF THE BONES OP THE UPPER LIMB

With the exception of the clavicle, all the bones of the upper limb begin to
ossify from cartilage.

The scapula is ossified fi-om a single osseous nucleus for the body, and addi-
tional centres for the coracoid process, acromion, base, and lower angle. The

Fig. 81.

0^

1 year. 15 or 16 years. 17 or IS years. 22 years.

Fig. SI.

—

Ossification of the Scapula (K. Quain).

A, about one yeai-. 1, shows the large spreading ossification, from the primary centre.

2, the commencing nucleus in the coracoid process.

B, about fifteen or sixteen years. The coracoid process (represented as too little

ossified in the figure) is now partially united at its base ; a nucleus, 3, has appeared

in the acromion, and another, 4, at the lower angle.

C, male scapula at seventeen or eighteen years ; a second point, 5, has appeared in the

acromion, and ossification has advanced into the ridge of the base, 6.

D, the scapula of a man of about twenty-two years of age ; the acromion and the ridge

of the base are still separate. B, C, and D, are about the fourth of the natural size.
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nucleus for the body appears a little behind the glenoid cavity about the 7th or

8th week. Around this centre is fonned a triangular jtlate of bone, from near

the upper margin of which about the 3rd month the spine ajipears as a slight

ridge. At bu-th the coracoid and acromion process, the base and inferior angle,

the edges of the spine and of the glenoid cavity are cartilaginous. The nucleus

of the coracoid process is especially worthy of attention, both because it appears

in the first year, while the other siipplementai-y nuclei are formed only after pu-

berty, and because, although reduced to a mere epiphj-sis in mammals, it fonns a
distract and sometimes large bone in other vertebrate animals. The coracoid

process is united to the body about the age of puberty. The acromion process is

cartilaginous till the Hth or IGth year, when two distinct niiclei appear. These

soon coalesce and form an epiphysis which is united to the spme from the 22nd
to the 25th year. The cartilage of the base, which it may be noticed conesponds

FiiT. S2.

Fig. 82.—PosTERioPw Aspect of the Sternum and Right Shottlder Girdle from
A FcETus OF ABOUT FOUR MONTHS (Flower after Parker). Ih

The dotted parts are cartilaginous ; ost, omosternum, afterwards becoming the inter-

articular fibro-cartilage
;
pc, precoracoid of Parker ; a, acromion ; d, shaft of clavicle

;

•mss, mesoscapular segment of Parker ; c, coracoid ; rjc, glenoid cavity ;
ijb, glenoid border

;

cb, coracoid border ; af, anterior or supraspinous fossa
; j)/, posterior or infraspinous

fossa ; ss, suprascapular border.

to a more largely developed permanent cartilage or bone found in many animals,

becomes the seat of ossification about the 1 (Jth to the 1 Sth year, by the appear-

ance of a nucleus at the inferior angle, and thereafter of a line of osseous

deposit extendhig upwards throughout its length. The epiphysis thus fonned,

together with an epiphysial lamina which occasionally forms the border of the

glenoid cavity, are united to the body about the 25th year.

Fig. 83.

C..,.)A

Fig. 83.

—

Ossification of the Clavicle

(R. Quain).

a, the clavicle of a foetus at birth, osseous in

the shaft, 1, and cai-tilaginovis at both ends.

b, cla-vicle of a man of about twenty-three

years of age ; the shaft, 1, fully ossified to the

acromial end ; tlie sternal epiphysis, 2, is repre-

sented rather thicker than natural.

The clavicle begins to ossify before any other bone in the body. Its ossifica-

tion commences before the deposition of caitilage in connection with it, but

afterwards progresses in cartilage as well as in fibrous substance. It is foimed
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from two separate centres, the one appearmg about the fith week, for the shaft
and acromial end, the other appearing about the 18th to the 2()th year for an epi-
physis at the sternal end. The epiphysis is united to the shaft about the 25th
year.

In the humerus an ossific nucleus appears near the middle of the shaft in
the 8th week. It gradually extends, until at bu-th only the ends of the bone
are cartilaginous. About the beginning of the 2nd year the nucleus of the
head appears, and during the .3rd year that for the gi'eat tuberosity. The lesser

tuberosity is either ossified fi-om a distinct nucleus which appears in the .5th

year, or by extension of ossification fi-om the great tuberosity. These nuclei
unite together about the 5th year to fonn an epiphysis, which is not united to
the shaft till the 20th year. In the cartilage of the 'lower end of the bone four
separate nuclei are seen, the fii-st appearing in the capitellum in the 3rd year.

Fig. 84.— Ossification of the Humerus (R. Quain).

A, from a full grown foetus ; B, at two years ; C, in the thh'd year ; D, at the
beginning of tlie fifth year ; E, at about the twelfth year ; F, at tlie age of puberty.

1, the primary centre for tlie shaft ; 2, nucleus for the articular head ; 3, that for the
great tuberosity ; 4, for the radial condyle and adjacent part of the trochlea ; 5, for the
inner or trochlear eminence ; 6, for the inner part of the trochlea ; 7, for the external
or capitellar eminence. In tliis and the following figures the more advanced bones are
shown on a smaller scale than the earlier ones.

The nucleus of the internal condylar eminence appears in the 5th year, that of
the trochlea in the 11th or 12th year, and that of the external condylar eminence
in the 13th or 14th year. The nucleus of the internal condylar eminence forms
a distinct epiphysis which unites -R-ith the shaft in the 18th year: the other
three nuclei coalesce to form an epiphysis, which is united to the shaft in the
IGtli or 17th year.

The radius is developed fi-om an osseous nucleus, which jrppears in the middle
of the shaft in the 8th week, and from an epiphysial nucleus in each ex-

tremity which only appear some time after birth. The nucleus in the caiiial

extremity appears at the end of the 2nd year, while that of the head is not
seen till the 5th or 6th year. The superior epiphysis and shaft unite about
the 17th or 18th year ; the inferior epiphysis and shaft unite about the 20th
year.

The ulna is ossified similarly to the radius, but ossification begins a few days
later. The nucleus of the shaft appears about the 8th week, that of the carpal

VOL, I. H
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extremity in the 4th or 5th year. The upper extremity is formed cJiiefly in
connection with the shaft, except the point of the olecranon where a «nall

Fitr. S5.

Fig. 85.

—

Ossification of the R.\nius (R. Quain),

A, the radius of a full-gi-owii fcetus ; B, at about two years of age ; C, at five years
;

D, at about eighteen years.

1, tlie jirimary piece or shaft ; 2, the ossific point of the lower or carpal epiphysis
;

3, that of tlie upper end. In D, the ujiper epiphysis is united to the shaft, while the

lower epiphysis is still separate.

Fig. 86.

c

Fig. 86. —Ossification op the Ulna. (R. Quain).

A, the ulna of a child at birth ; B, the ulna of a cliild at the end of the fourth year ;

€, of a boy of about twelve years of age ; D, the ulna of a male of about nineteen or
twenty years.

1, the primary piece of the shaft ; 2, the nucleus of the lower epiphysis ; 3, the
nucleus of the upper epiphysis. In D, the upper epiphysis is united to the' shaft, while
the lower one is still separate.
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epiphysis is formea from a distinct nucleus which appears in the 10th year.

This epiphysis is united to the shaft about the 17th year, while the inferior epi-

physis is only united to the shaft about the 20th year.

Fiff. 87.

Fig. 87

—

Ossification op the Bones of the Hand.

A, represents the state of the bones and cartilages at the period of birth. The carpus

is entirely cartilaginous. Each of the metacarpal bones and digital phalanges has its

shaft ossified.

B, the state of the bones in a child at the end of the first year ; the os magnum and
unciform bone have begun to ossify.

C, the condition about the third year. Centres of ossification are seen in the cuneiform

and in the proximal epiphysis of the first and the distal epiphysis of the other four meta-
carpal bones, and in the proximal epiphyses of the first row of phalanges.

1), tlie condition at the fifth year. Centres have been formed in the trapezium, and
later in the semilunar bone, and in the middle and distal phalanges : (the figure does not

show them distinctly in the middle phalanges.

)

E, tlie condition at about the ninth year. Centres have been formed in the scaphoid

and trapezoid bones, and the more developed epiphyses of the metacarpal bones and

phalanges are shown in the first and second digits separately.

1, OS magnum ; 2, unciform ; 3, cuneiform ; 4, semilunar ; 5, trapezium ; 6, scaphoid ;

7, trapezoid ; 8, metacarpal bones, the ijrincipal pieces ;
8*, four metacarpal epiphyses ;

S', tliat of the thumb ; 9, the first range of phalanges ; 9*, their epiphyses ; 9', that of

the thumb ; 10, second range of phalanges ; 10', epiphyses of terminal phalanx of thumb,
11, tei'minal range of phalanges of the fingers j 11*, their epiphyses.

H 2
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From -what is stated above it appears that in the bones of the arm and
forearm the epiphyses which meet at the elbow-joint begin to ossify later, and
unite with their shafts earlier, than those at the opposite ends of the bones, M'hile

in the bones of the thigh and leg the epiphyses at the knee-joint are the soonest

to ossify and the latest to unite with their shafts. In the bones of the arm and
foreaiTti the nutrient foramina are directed towards the elbow ; in those of the

thigh and leg they are directed away from the knee. Thus in each bone the

epiphysis of the extremity towards which the nutrient foramen is directed is the

first to be united to tlie shaft.

The carpus is entirely cartilaginous at birth. Each carpal l)one is ossified from

a single nucleus. The nucleixs of the os magnum appears in the first year ; that

of the unciform in the first or second year ; that of the cuneiform in the third

year ; those of the trapezium and semilunar bones in the fifth year : that of the

scaphoid in the sixth or seventh year ; that of the trajjezoid in the seventh or

eighth year : and that of the pisiform in the twelfth year.

The Metacarpal bones and Phalanges are usually fonned each from a prin-

cipal centre for the shafts and one epiphysis. The ossification of the shafts

begins about the eiglith or ninth week. In the four inner metacarpal bones the

epiphysis is at the distal extremity, while in the metacarpal bone of the thumb
and in the phalanges it is placed at the jjroximal extremity. In many instances,

however, as was kno^^ir to Albinus, and has been more fully showTi by Allen

Thomson (Jour, of Anat., LSfi'J), there is also a distal epiiAysis visible in the

first metacarpal bone at the age of seven or eight years, and there are even traces

of a proximal epiphysis in the second metacarpal. In the seal and some other

animals there are always two epiphyses in these bones. The epiphyses begin to

be ossified from the thiixl to the fifth year, and ai-e united to their respective

.shafts about the twentieth year.

v.—THE PELVIS AND LOWER LIMB.

The divisions of tlie lower limb are the haimch or hip, thigh, lej?, and
foot. In the haunch is the innominate l)oue, which enters into the

formation of the pelvis ; in the thigh is the femur ; in the leg the

tibia and fibula ; and at the knee a large sesamoid bone, the patella.

The foot is composed of three parts ;
• the tarsus, metatarsus, and

phalanges.

THE INNOMINATE BONE.

The innominate bone, os coxa', or jwlvic hone, with its neighbour of

the opposite side and the addition of the sacrum and coccyx, forms the

pelvis ; it transmits the weight of the body to the lower limb. In
form it is constricted in the middle and expanded above and below,

and is so bent upon itself that the anterior margin of the upper part

looks outwards, while the lower part is directed inwards. On the

external aspect of the constricted portion is the acetahvhim, a cavity

which articulates with the femur, and perforating tlie inferior expan-

sion is a large opening, the olturator foramen. The superior wider part

of the bone forms part of the abdominal wall : the inferior enters into

the formation of the true pelvis. The innominate bone articulates

with its fellow of the opposite side, with the sacrum, and with the

femur.

In the description of this bone it is convenient to recognise as

distinct the three parts of it which are separated in early life, viz., the
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ilimn, os pubis and ischium. These three poiiions meet at the aceta-
bulum, in the formation of which they all take part ; and the os pubis
and ischium also meet on the inner side of the obturator foramen.

Fig. 88.—KlGHT Os iNNC-dlNATUM
FROM THE BURSAL ASPECT. (A. T. )

i

1, anterior suijerior ; 2, anterior

inferior spinous process ; 3, pos-
terior sTiperior ; 4, posterior in-

ferior spinous process ; 5, crest of

the ilium ; 6, surface occupied by
tlie gluteus niediiis muscle above
the superior curvetl line ; above 3

and 4 is a rough surface to which
the gluteus maximus is attached ; 7,

surface between the superior and
inferior curved lines occupied by

the gluteus minimus ; S, groove

above the acetabulum for the pos-

terior tendon of the rectus femoris

;

9, superior ramus of the pubis, and
pectineal eminence ; 10, crest and
spinous process of the pubis; 11,

place of meeting of the descending

ramus of the pubis with the as-

cending ramus of the ischium ; 12,

spine ; and 13, tuberosity of the

ischium ; 14, cartilaginous surface

of the acetabulum ; 15, STOovial de-

Xiression and pit for the round

ligament ; 16, thyroid or obturator

foramen ; 17, greater, and 18,

lesser sciatic notches.

The ilium constitutes the superior expanded portion of the bone, and

forms a part of the wall of the acetabulum by its inferior extremity.

Above the acetabulum it is limited anteriorly and posteriorly by margins

which diverge at right angles one from the other, and superiorly by an

arched thick and extensive border, 5, the crista ilii. The crest is curved

like the letter /, the anterior extremity pointing slightly inwards and
the posterior outwards ; its surface is broadest in its anterior and pos-

terior thirds, it is rough for the attachment of muscles, and on it may
be distinguished an external and internal lip and an intermediate

space. The anterior extremity of the crest forms a projection forwards

called the (interior superior spine of the ilium, and, separated from it

by a concave border, and placed immediately above the acetabulum, is

another eminence called the anterior inferior spiite : the projecting

posterior extremity of the crest forms the posterior superior spine,

and separated from it by a notch is the posterior inferior spine, below

which the posterior border of the bone is hollowed out into the (jreat

sciatic notch. The external surface, or dorsum of the ilium, concavo-

convex from behind forwards, presents, close to the posterior extremity

of the crest, a roughness of some extent, to which the gluteus

rnaximus muscle is attached, and is traversed by two rough arched

i'ines, one of which, tlte superior curved line, beginning in front, at

the upper border of the bone, about an inch and a half from its
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anterior extremity, arches backwards to the upper part of the great

sciatic notch, while the other, the wfmor currcil Ihu, shorter and less

strono'ly marked, extends from the space between the anterior spinous

processed to the middle of the great sciatic notch. The curved space

between the crest and the superior curved line, broad behind and

pointed in front, gives attachment to the gluteus medius muscle, while

that between the two curved lines gives attachment to the gluteus

minimus. The internal surface of the ilium is divided into three

parts. The anterior of these, the largest, is called the iJiar fomi ; it

is concave and smooth, and towards the middle of it the bone is very

thin. The posterior part is subdivided, presenting inferiorly, for

cartilaginous articulation with the sacrum, the smooth but uneven

(mricular mrface, broad in front and extending to the posterior inferior

spine behind ; and superiorly a more uneven and rough surface for

the attachment of ligaments. The third part, entering into the forma-

tion of the true pelvis, is not distinguished by any mark in the adult

from the ischium and os pubis ; it is separated from the iliac fossa

by a smooth border, the iliac portion of the ilio-ppcfincal line, which

extends from the auricular sm-face to the pubic spine.

Fig. 89.—RrcHT Os Innojiixatum,

FROM THE INNEU OR PELVIC

SURFACE. (A. T.) J

1, 2, 3, 4, 5, 16, 17, and IS,

indicate tlie .same parts as in the

preceding figure ; l!l, iliac fossa ;

20, ilio-peetineal line ; 21, aiiricu-

lar cartilaginous .sacro-iliac .surface;

22, rough tuberculated surface for

tlie posterior sacro-iliac ligaments
;

23, oval surface of the symphysis

pubis ; 24, spinous jirocess ; 25,

angle of the os pubis ; between 24
and 25, the crest ; between 17 and
20, the pelvic surface of the ilium.

The OS pubis forms the

anterior wall of the pelvis,

and bounds the obturator

foramen in the upper half

of its extent. At its outer

and upper extremity it forms
a part of the acetabulum ;

at its inner extremity it pre-

sents an elongated oval sur-

face, articulating by fibro

cartilage with the bone of the opposite side, its junction with which
is called the sijmj)Ii//sis j)uhis. The part wliich jjasses downwards and
outwards below the symphysis is called the inferior or descetidinrf

ramus, the upper part is called the superior or asreiulin/j ramus, and
the flat portion between the rami may be distinguished as the bodii.

Tlie deep or pelvic surface of the os pubis is smootli ; the outer sur-

face is roughened near the symphysis by tlie attachments of muscles.
At the superior extremity of the symphysis is the aunle of the pubis,
and extending outwards from tliis, ou the superior border, is the
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rough creiif, terminating in the projecting sjn'ne. The descending

rainus is flat from before backwards ; the superior or ascending ramus
becomes prismatic, and increases in thickness as it passes upwards
and outwards, and between its posterior and superior surfaces there

is prolonged outwards from the spine a ridge which is tlie pubic

})ortion of the ilio-pedincal line. The surface in front of this line is

covered by the pectineus muscle ; the inferior surface of the ramus
presents a deep groove for the obturator vessels and nerve directed from
behind forwards and inwards. On the superior surface above the aceta-

l)ulum there is a slight elevation, the ilio-peciincal eminence, marking
the place of junction of the os pubis and ilium.

Tlie ischium forms the posterior and inferior part of the os innomi-

natum, and bounds the obturator foramen in the lower half of its

extent. Superiorly it forms about two-fifths of the acetabulum, infe-

riorly it is enlarged in a thick j)rojection, the tuherosiiy, and this part,

diminishing in size, is continued forwards into the ramus. On its

posterior border, behind the acetabulum, a sharp process, the spine,

projecting with an inclination inwards, forms the inferior limit of the

yreaf sciatic notch, and is separated from the tuberosity by a short

interval, the small .malic notch, against the smooth margin of which
glides the teudon of the obturator internus muscle. In front of this,

on the external Burftice, a horizontal groove, occupied by the tendon

of the obturatur externus muscle, lies l)etween the inferior margin of

the acetabulum and the tuberosity. The tuberosity, which is the part

on which the body rests in the sitting posture, presents a rough surface

continuous with the internal margin of the ramus, and on which may
be distinguished four impressions, viz., on its upper and broad part two
slight hollows, which are placed side by side, the external corresponding

to the attachment of the semimembranosus muscle, and the internal to

the conjoined origin of the biceps and semitendinosus ; and inferiorly

two elongated rough elevations, likewise side by side, the external

giving attachment to the adductor magnus muscle, and the internal to

the great sacro-sciatic ligament : there is likewise along the outer

margin a rough elevated line, marking the place of origin of the

quadratus femoris muscle. The ramus of the ischium is flattened like

the descending ramus of the pubis, with which it is continuous on the

inner side of the obturator foramen.

The acctahulam, is a cotyloid or cup-shaped cavity, looking outwards,

downwards, and forwards, and surrounded in the greater part of its

circumference by an elevated margin, which is most prominent at the

})osterior and upper part ; while at the opposite side, close to the

obturator foramen, it is deficient, forming the notch or incisura. Its

lateral and upi)er parts present a broad bent ribbon-like smooth surface,

which articulates with the head of the femur, and in the recent state

is coated Avith cartilage, but the lower part of the cup and the region

of the notch are depressed below the level of the articular surface, lodge

a mass of fat, and have no cartilaginous coating. Rather more than

two-fifths of the acetabulum are formed from the ischium, less than

two-fifths from the ilium, and the remainder from the os pubis. The
iliac portion of the articular surface is the largest, the pubic tlie

smallest : the non-articular surface belongs chiefly to the ischium.

The ohturator or thyroid foramen, also Q,-d}\%5i foramen ovale, is internal

and inferior to the acetabulum. In the male it is nearly oval, with the
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long diameter directed downwards and outwards ; in the female it is

more triangular, or narrowed at its lower part. In the recent state it

is closed by a fibrous membrane, except in the neighbourhood of the

groove in its upper margin.

THE PELVIS.

The ossa innominata with the sacrum and coccyx form the osseous

walls of the pelvis.

Fig. 90.

Fig. 90.

Adult Male Pelvis

seen from befoke,

in the erect at-

titude op the
BODY. (A. T.) If

1, 2, anterior ex-

tremities of the

crests of the ilia in

front of the widest

transverse diameter

of the upi^er or false

pelvis ; 3, 4, aceta-

bula ; 5, 5, obturator

foramina ; 6, sub-

pubic angle or arch.

Fig. 9L

Adult Female Pel-
vis (A. T.)

.{

Similarly jjlaced with
that shown in the
preceding figure, and
illustrating by com-
parison with it, the

principal differences

between the male and
female pelvis. The
numbers indicate the
same parts as in the

preceding figure.

This part of the s eleton may be considered ns divided into two parts

by a plane passing through the upper border of the symphysis pubis, the
sacral promontory, and the ilio-pectineal lines. The circle tlius com-
pleted constitutes the brim or Metoi the lower or frue pdvis ; the s[)ace

above it, between the iliac fossae, belongs really to rhe abdomen, but has
been called the upper or false pelvis. The inferior circumference, or

oiitlei of the pelvis, presents three large bony eminences, the coccyx and
the tuberosities of the ischia. Between the tnljcrosities of the ischia

in front is the siih-puhic arch, which bounds an angular space

extending forwards to the symphysis, and is formed by the descending
rami of the ossa pubis and the ascending rami of the ischia. The
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interval between the sacrum and coccyx and the ischium on each side

is bridged over in the recent state by the sacro-sciatic ligaments, which

therefore assist in bounding the outlet of the pelvis.

Position of the Pelvis.—In the erect attitude of the body, the

pelvis is so inclined that the plane of the brim of the true pelvis forms

an an^le with the horizontal, which varies in different individuals from

Fit:. 92. Figs. 92 & 93.

Sketches of the Male
AND Female Pelvis

AS seen from above

AND IN FRONT. (A. T.
)

In fig. 90 of clie fe-

male pelvis the lines are

shown in which the ili-

mensions of the iielvis

are usually measured at

the brim.

a, p, antero-posterior

or conjugate diameter ;

t, r, transverse or

widest diameter ; o, b,

0, b, oblique diameters.

In the original speci-

mens, which were se-

lected as giving the full

average dimensions, the

following were the mea-

surements in inches :

—

Antero-posterior dia-

meter — female, 4i ;

male, 4. Transverse

diameter—female 5\ ;

male, 4.^. Oblique dia-

meter—female, 5 ;
male,

60°toC5°. Thebase

of the sacrum was

found by Niigele

in a large nuiiil;er

of well-formed female bodies to be about ;3| inches above the upiier

margin of the symphysis pubis; the level of the top of the coccyx

lie found varying from 22 lines above the apex of the pubic arch

to 9 lines below the same point, and on an average to be 7 or 8

lines above it (Niigele, "Das weibliche Becken," &c., Carlsruhe, 1825 ;

"Wood, article " Pelvis " in the Cyclopedia of Anatomy and Physiology).

The pelvic aspect of the sacrum, near its base, looks much more down-

wards than forwards, hence the sacrum appears at first sight to occupy

the position of the keystone of an arch ; but being in reality broader at

its pelvic than on its dorsal aspect, it is a keystone inverted, or having

its broad end lowest, and is supported in its place chiefly bycartilage

and ligaments, but also to a slight extent by the inward projection of

the anterior margin of the iliac articular surface. The line of pressure

of the weight of the body on the sacrum is directed downwards towards

the symphysis pubis, aiid the resistance of the head of the thighbone

on each side is directed upwards and inwards.
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The axis of the 2)eJris is the name given to a, line drawn at right

angles to the planes of the brim, cavity and outlet, through their

ig. 94.

—

Vertical median Fig- 94.

SECTION OF A FeMALE PeL-

vis (reduced from Niigele's

llgure). i

1, sympliysis ]}\\\ns ; 2, pro-

montory of the sivcriim ; 3,

coccygeal liones ; 4, anterior

superior spine of ilium ; 5,

tuberosity of ischium ; 6,

spine of ischium (the obtura-

tor foramen is not represented

so pi)iiited below as it gener-

ally is in females). The ver-

tical and horizontal lines in

the lower part of the tigure

will assist the eye in judging

of the degree of inclination of

the pelvis, as illustrated by

the next figure.

central points. The pos-

terior wall, formed by
the sacrinn and coccyx,

being about five inches

long and concave, while

the anterior wall at the symphysis pubis is only one and a half or two
inches long. The axis is curved ; it is directed at the inlet upwards
and forwards towards the umbilicus, and at the outlet downwards
and a little forwards.

Fig. 95.

—

Sketch of part of the Fig. 95.

Preceding Figure, showing
the Inclination of the brim
OF THE Pelvis and its Axis
in THE Erect Posture. 3

a, h, line of inclination of the

brim of the true pelvis from
above the symphysis jjubis to the

pioraoutory of the sacrum ; e, f,
a line inclining backwards and
iipwards, touching the lower edgj
of the symjihysis pubis and point

of the coccyx ; c, d, axis of the

brim at right angles to the plane

of the brim ; d h r/, curved axis

of the cavity and outlet.

Differences according
to Sex.—The size and
form of the })elvis differ

remarkably in the two
sexes. In the female the

constituent bones are more
slender and less marked
with muscular impressions;

the ])erpendicular de[)th is less, and the breadth and capacity greater ;

the ilia are more expanded than in the male; the inlet of tli€ true
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pelvis is more nearly circular, the sacral promontory projecting less

into it ; the sacrum is flatter and broader ; the depth of the symphysis
pubis is less, the pubic arch is much wider, and the space between the

tuberosities of the ischia greater.

The average dimensions of the pelvis, as measured in a number of

full-sized males and females, may be stated as follow, in inches :

—

Distance between the ^N-idest pai-t

of the crests of the ilia

Distance between the anterior

superior spines of the ilia

Distance between the front of sym-

physis pubis and the sacral spines

True Pelvis.

Transverse diameter

Oblique diameter . . . .

' Antero-posterior diameter .
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posterior intertrochanteric line, which passes downwards and inwards to

Fi 96 Femur of a Male from before.

(A.T.) i

1 sliaft ; 2, head ; 3, neck ; 4, great tro-

cliauter ; 5, small trochanter ; 6, anterior

iater-trochanteric line; 7, internal articular

condyle ; 8, external articular condyle ; 9, in-

ternal tuberosity ; 10, external tuberosity

;

11, the patella articular surface ;
above it, 12,

^

the flat part of the femur sometimes called the

suprapatellar surface ; 13, the depression for

the tendon of the popliteus muscle.

the small trochanter, and limits the

neck posteriorly. The small tro-

clianfer, a conical ronuded eminence,

projects from the posterior and inner

aspect of the bone, and gives at-

tachment to the tendon of the psoas

and iliacns muscles. The anterior

intertrochanteric line is a rongh ridge

limiting the neck in front between

the two trochanters ; it indicates the

superior border of the crureus and

vastus internus muscles, and is con-

tinuous beneath the great trochanter

with the line which limits the vastus

cxternus.

The shaft is slightly arched from

above downwards, with the con-

vexity forwards. It is expanded at its

upper and lower ends. Towards the

centre it is nearly cylindrical, but

with an inclination to the prismatic

form. Its anterior and lateral sur-

faces, smooth and uniform, are

covered by the crureus and vasti

muscles. The elevation which sepa-

rates the anterior from the internal

surface is at the upper part strongly

marked and inclined forwards, giving

the appearance to the bone as if the

forward inclination of the neck were

produced by a twisting outwards of

the upper end of the shaft. The
lateral surfaces in the middle of their

extent approach one another behind,

being only separated by the linea

aspera. The li)iea aspera is a pro-

minent ridge, extending along the

central third of the shaft posteriorly,

and bifurcating above and below. It

inclines slightly inwards in the mid

Fi:

rm: 'n.

m
*)j.-

die, so as to make the external surface of the shaft seem concave in tHat
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part. It presents two sharp margins and a flat interval. The external divi-

i^:^^

lu

)

15-

19-

>/

Fig. 97. Fig. 97.

—

Femur of a Male froji behind
(A.T.) i

4, 5, 7, S, 9, 10, and 1-3, the same as in the
preceding figure ; 2', pit on the bead for the
round ligament of the hip-joint ; 3', the back of
the neck, showing a slight groove of the obturator
exteruus muscle as it passes over the capsular
ligament and neck ; between 4 and 5, the pos-

terior intertrochanteric ridge ; 14, rough im-
pression of the attachment of the gluteus
maximus muscle in the ujjjier and outer continua-

tion of the linea aspera ; 15, two lines running
.'^'^CT f,> I up towards the lesser trochanter from the linea

aspera, marking the attachments of the ad-

ductor brevis and pectineus muscles ; Ifi, fiat

-24 elevated surface of the linea aspera ; 17, fiat

triangular popliteal surface between the lower
divisions of the linea aspera ; 18, intercondylar

notch ; 19, foramen for the nutritive or medul-
lary vessels.

sion of its superior bifurcation passes
up to the great trochanter, and in its

course is strongly marked where the
gluteus maximus is attached ; the in-

ternal division terminates in front of
the small trochanter. The inferior

divisions terminate at the tuberosi-

ties of the condyles, and enclose be-

tween them a flat triangular surface

of bone, which is free from muscular
attachments, and forms the floor of
the upper part of the popliteal space.

Towards the superior part of the linea

aspera is the foramen for the medullary
vessels, directed upwards into the bone.

The uiferior extremity presents two
rounded eminences, the conitijles, united
anteriorly, but separated posteriorly liy

iidee]ii)ife)-co)idylar fossa or)wfch. Their
greatest prominence is dii'ccted back-

wards, and their curve, as it increases

towards that part, may be compared
to that of a partially uncoiled piece of

watch-spring. The external condyle is

the broader and more prominent in

front ; the internal is the longer and
more prominent inferiorly. One large

articular surface, coated continuously

with cartilage, extends over both con-

dyles, but, oiDposite the front of the

intercondylar fossa, it is divided by

j^ ^.-ui.:i>.- two slight linear depressions into three

^ ^
parts, an elevated surface on each side

of the fossa for articulation with the tibia ; and a grooved anterior surface

J6-Et^^

17

im ao

13



110 BONES OF THE LOWER LIMB.

for the patella. The patellar surface is of a trochlear form, beinp:

marked by a vertical hollow and two prominent ridges ; the external

portion of this surface is more prominent, and rises higher than the

internal. The tibial surfaces are nearly parallel, except in front, where

the internal turns obliquely outwards to reach the patellar surface.

Above the condvlcs are two^'ough tuberosities, one on each side of the

bone, which give attachment to the external and internal lateral liga-

ment's of theknee-joint. Between the external tuberosity and the back

part of the external condyle is a smooth groove directed downwards

and forwards, and ending anteriorly in a pit, in which the popliteus

muscle takes origin.

In the female the angle made by the neck of the femur with the shaft is less

obtuse tiian in the male ; and from the greater Avidth of the i^elvis. and the

shortness of the limbs, the convergence of the thigh bones inferiorly is more

apparent.

In adrancrd ngr the neck comes to be placed at a less obtuse angle than in

middle life, and at last may almost assume a rectangular position in regard to

the shaft. (See Holdens Osteology.)

THE PATELLA.

The patella, rotula, or knee-pan, is situated at the front of the knee

joint, is attached inferiorly by a ligament or tendon to the tibia, and

Fig. 98.—Right Patella. (A. T.) ^ Fig. 98.

A from liefore ; B, from behind.

Botli views .show the lower extremity pointing slightly inwards
;

the posterior view shows the articular cartilaginous surface, divided

by an elevated ridge into a smaller internal and a large)- external

pkrt.

may be considered as a sesamoid bone developed in

the tendon of the quadriceps extensor cruris. It is

compressed from before backwards, and has the form

of a triangle with the apex below. Its anterior sur-

face is subcutaneous ; the superior border is broad,

and gives attachment to the extensor muscles ; its

inferior angle, together with a rough depression on

its deep aspect, gives attachment to the ligamcutum

patellfe. The deep surface, except at the inferior

angle, is coated with cartilage for articulation with the

femur, and is divided by a vertical elevation into two parts, the ex-

ternal of which, the larger, is transversely concave, while the internal

is convex.

THE TIBIA.

The tibia, or shin bone, is, next to the femur, the longest bone in

the skeleton. It is the anterior and inner of the two bones of the leg,

and alone communicates the weight of the trunk to the foot. It arti-

culates with the femur, fibula, and astragalus.

The superior extremity is thick and expanded, broader from side to

side than fi'om before backwards, and slightly hollowed posteriorly.

On its superior aspect are placed two sliglitly concave articular sur-

faces, which sustain the femur. These are the condylar surfaces; they
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are oval in form, the external being wider transversely, and the
internal longer from before backwards. Between them is an irreg-

ular interval, depressed in front and behind, where it gives attach-

Fig. 99. Fig. 99.

—

Right Tibia from before. (A. T.) i

1, shaft, and shin or anterior border
; 2, inner tube-

rosity ; 3, outer tuberosity ; 4, inner, and 5, outer,

condylar articular surface ; 6, crucial spine, witli fossa

at its root in front ; 7, anterior tuberosity ; 8, lower
articular surface for astragalus ; 9, malleolus interuus.

ment to the crucial ligaments and semilunar
cartilages of the knee joint, and elevated

in the middle, where is formed thejjpincl'

The summit of the spine presents two pro-

minent tubercles, formed by the prolonga-
tion upwards on its sides of the margins
of the condylar portions ; the outer being
turned slightly forwards, and the inner

slightly backwards. On the sides of the

upper extremity of the bone are two rounded
eminences, the external and inierfud iuher-

osities ; the outer one of these, somewhat
smaller than the other, is marked posteriorly

by a flat surface which articulates with the

fibula, while the inner presents a groove for

the insertion of the semi-membranosus mus-
cle. Lower down, in front, is situated the

anterior tuherosity or tuhercJe, rough inferiorly,

where it gives attachment to the ligamentum
jjatellfe, and smooth above, where it is

covered by a synovial bursa.

The sJiaft of the tibia is three-sided, and
diminishes in size as it descends for about
two-thirds of its length, but increases some-
what towards its lower extremity. The
internal surface is convex and subcutaneous,

except at the upper part where it is crossed

by the tendons of the sartorius, gracilis, and
semitendinosus muscles. It is separated from
the external surface by a sharp subcu-

taneous, shghtly sinuous crest, the shin ridge,

which descends from the anterior tuberosity,

and is smoothed away in the inferior third

of the bone. The external stnface is slightly

hollowed in the larger part of its extent,

where it gives origin to the tibialis anticus muscle ; but beneath the

point where the crest disappears it turns forwards, becomes convex, and
is covered by the extensor tendons. The ^^osferior surface is traversed

obliquely in its upper third by the popliteal line—a rough mark which
extends upwards and outwards to the external tuberosity, giving attach-

ment to the soleus muscle, and separating a triangular area, in which
the popliteus muscle lies, from the space below, which gives origin to the

flexor longus digitorum and tibialis posticus. The posterior surface is
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separated from the internal by a smooth rounded border, and from the

external by a sharp ridge, inclined forwards above, to which the inter-

osseous membrane is attached. Near the popliteal line is a large me-

Fig. 100.—Right Tibia from behind. (A. T.) i Fig. 100.

6, and 9, as in the preceding figure ; 2', groove behind 6
the internal tuberosity for the tendon of the semi-mem- .j^^^^-^

branosiis muscle ; 10, inclined articular facet below and

behind the outer tuberosity for the head of the film la ;

11, oblique line of tibia, above which is the triangular

pojiliteal surface ; 12, nutritious foramen directed

downwards ; 13, triangulai- rough surface for the lower

interosseous ligament, and small cartilaginous surface

below it for articulation with the fibula ; 14, below a

slight groove marking the place of the flexor longns

poUicis muscle ; 15, below the groove of the tendons of

the flexor communis digitorum and tibialis posticus

muscles.

dullary foramen, directed downwards into

the interior of the bone.

The inferior extremity, much smaller than

the superior, is expanded transversely, and

projects downwards on its inner side, so as

to form a thick process, the internal malteo-

liis. Inferiorly it presents for articulation

with the astragalus a cartilaginous surface,

which is quadrilateral, concave from before

backwards, and having its posterior border

narrower and projecting farther downwards
than the anterior ; internally the cartila-

ginous surface is continued down in a

vertical direction upon the internal malleo-

lus, clothing its outer surface somewhat
more deeply in front than behind. The
external surftice, slightly concave, is rough
superiorly for ligament, and smooth below

for articulation with the fibula. The pos-

terior surface of the internal malleolus is

marked by a double groove for the tendons

of the tibialis posticus and flexor longus

digitorum, and more externally by a slight

depression where the flexor longus pollicis

lies ; the inner surface of the malleolus is

subcutaneous.

The tibia is slightly twisted, so that when
the interaal malleolus is directed inwards,

the internal tuberosity is inclined backwards.

1|«

-IS

^13 n

THE FIBULA.

The fibula, or 'peroneal hone, is situated at the outer side of the leg

:

it is nearly equal to the tibia in length, but is much more slender. Its

inferior extremity is placed a little in advance of the superior ; and
its shaft is slightly curved, so as to have the convexity directed back-

wards, and, in the lower half, slightly inwards towards the tibia.
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The superior exiremiiy, or head, somewhat expanded, presents a small

oval eartilaginoiis surface looking upwards and inwards, which articu-

lates with the external tuberosity of the tibia, and externally to this a

Fig. Fig. 101. Fig. 102.

S ^ 5. '

i

101.

—

Right Fibula from the outside axd
BEFORE. (A. T.) *

1, shaft showing the oblique grooves of the peronei

muscles on the outer anterior surface ; 2, head ; 3, its

projection, giving insertion to the tendon of the biceps

femoris ; 4, malleolus externus or lower end, the figiu-e

is placed opposite its anterior or oblique edge ; above this

is seen the triangular subcutaneous surface of the bone.

Fig. 102.

—

Right Fibula from the inside and
BEHIND. (A. T.) ^

5, the obliqus surface of articulation with the tibia

superiorly ; 6, points to the internal or interosseous

ridge ; 7, the triangular rough surface for the lower

interosseous ligament ; 8, the external malleolar surface

for articulation with the astragalus ; 9, groove behind

the malleolus externus for the tendons of the peronei

muscles ; at a little distance below 6, the nutritious

foramen.

rough prominence directed upwards, to

which the tendon of the biceps muscle is at-

tached : its external surface is subcutaneous

;

the rest is rough for ligaments.

The mfcrior extremity, or external malleo-

lus, is larger than the head of the bone, and
longer and more prominent than the internal

malleolus ; internally it forms the outer limit

of the ankle joint, and presents a triangular

smooth surface for articulation with the as-

tragalus, bounded posteriorly by a rough
depression where the transverse ligament is

attached : its anterior border, after project-

ing rather abruptly forwards, slopes down-
wards and backwards ; its posterior border

presents a shallow groove traversed by the

tendons of the peronei muscles ; while

externally it is convex and subcutaneous,

and a triangular subcutaneous surface is

continued up from it for an inch or two on
the shaft.

The shaft is irregularly three-sided and
twisted. One surface, from which the pe-

ronei muscles take origin, looks forward at the

commencement, then turning outwards and backwards, is continued
behind the subcutaneous space of the lower end to the groove behind the
malleolus. Another surface, looking backwards in the upper half of its

extent, winds inwards and terminates above the articular sru-face of the
malleolus ; near its upper end this surface is rough, giving attach-
ment to the soleus muscle, and in the rest of its extent it is occupied
by the flexor longus pollicis. The remaining part of the siuface of
the bone, internal, turns forward inferiorly, and terminates on the
anterior margin of the malleolus ; it is divided by a longitudinal line,

VOL. I. I



114 BONES OF THE LOWER LIMB.

the interosseous ridge, into a posterior and upper part, which gives

origin to the tibialis posticus, and an anterior and lower part, from
which arise the long extensors of the toes and the peroneus tertius, the

interosseous membrane being attached to the line between these sur-

faces. About the middle of the posterior surface is the medullary

foramen directed downwards into the bone.

THE TARSUS.

The tarsus is composed of seven bones, viz., the calcaneum, astragalus,

cuboid, scaphoid, and three cuneiform.

The calcaneum, or os calris, is the largest bone of the foot. Pro-

jecting downwards and backwards, it fonns the heel. Above it articu-

lates with the astragalus, and in front with the cuboid bone. Its principal

axis extends forwards and outwards from its posterior extremity to

the cuboid bone.

The large posterior extremity, or tulcr caJcis, presents inferiorly two

tid)crcles, which rest upon the ground, and the internal of which is the

larger : the rest of its surface, looking backwards, is divided into a lower

Fig. 103. Fig. 103.

—

Right Foot, viewed from above, showing
ITS Dorsal aspect. (A. T.

) ^

a, scaphoid bone ; b, astragalus ; c, os calcis ; d, its

great tuberosity ; c, internal or first cuneiform
; /, middle

cuneiform ; f/, external cuneiform ; h, cuboid bone. I to

V, the series of metatarsal bones ; 1, 3, first and terminal

phalanges of the great toe ; 1, 2, 3, first, second, and
terminal phalanges of tlie second toe.

.' art .which receives, the attachment of the tendo

Achillis, and an upper part smooth and less

prominent, separated from that tendon by a

synovial bursa. The part in front of the tuber

forms a slightly constricted neck. The internal

surlace of the bone, traversed by the plantar

vessels and nerves and the flexor tendons, is

deeply concave, and its concavity is surmounted
in front by a flattened process, the sustentacu-

lum icili, which projects inwards near the an-

terior extremity of the bone in a line with its

upper surface, and presents inferiorly a groove

occupied by the tendon of the flexor longus

pollicis. The superior surface presents two
articular facets for the astragalus : the anterior

of these is placed over the sustentaculum, and
is flat ; the other, external and posterior to this,

and larger, is separated from it by a rough

furrow, giving attachment to the interosseous ligament, and is con-

vex from without inwards and backwards. In front of this latter

facet is a rough depression, from which the extensor brevis digitorum

takes origin. The anterior extremity articulates by a surface slightly

concave in the vertical and convex in the ti'ansverse direction, with

the cuboid bone, and internal to this, in front of the sustentaculum
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tali, it gives attachment to the inferior calcaneo-scaphoid ligament.

The inferior surface, projecting in a rough anterior tubercle, gives attach-

ment to the calcaneo-cuboid ligaments. The external surface is sub-

cutaneous, and on the whole smooth, but presents in its fore-part

a slight ridge, and below it, superficial grooves traversed by the tendons

of the perouei muscles.

The astragalus, or talus, irregular in form, receives the weight of the

body from the leg. It articulates with the tibia and fibula above, the

OS calcis below, and the scaphoid in front. Its longest axis is directed

Ibrwards and inwards. Its convex anterior extremity is called the Jwad,

and the circular groove behmd it the necJc. The superior articular sur-

Fig. lOi.

—

Right Foot viewed from below, showixg Fig. KU.
THE Plantak AsI'ECT. (A. T.) ^

The indications are the same as in the preceding figure
;

the middle and external cuneiform bones are not lettered ;

the sesamoid hones are not represented ; they will be seen

in the view of the articulations of the foot.

face, placed behind the neck, consists of a mid-

dle and two lateral parts. The middle part,

looking upwards to the tibia, is convex fi'om

before backwards, broader in front than behind,

with its outerjnargin higher and longer than the

inner, and curved, while the inner is straight.

The inner lateral part is narrow, and articulates

with the internal malleolus ; the outer lateral

part, much deeper, articulates with the external

malleolus. Inferiorly, there arc two smooth sur-

faces, Avhich articulate with the calcaneum. The
posterior of these, the larger, concave from
within outwards and forwards, is separated by
a rough depression for the interosseous liga-

ment from tiie flat anterior surface, which rests

on the sustentaculum tali. The anterior margin
of this surface is continuous with the rounded
surface of the head, which articulates with

the scaphoid bone. The posterior border of the

bone lies behind the sustentaculum tali, and like

that process, is grooved by the tendon of the flexor longus pollicis.

The scaphoid or navicular bone is placed at the inner side of the foot

between the astragalus and cuneiform bones- It is short from behind
Ibrwards, and broad from side to side. If, ]iresents posteriorly an
articular concavity for the head of the astragalus, and anteriorly a
convex surface divided by two lines converging below, into three facets

which articulate respectively with the three cuneiform bones. On its

outer side, in some instances, is a small smooth surface, by which it is

articulated to the cuboid bone. Its superior and inferior surfaces are

rough, and on its inner border, directed downwards, is a prominent
tul)/rcle to which the tendon of the tibialis posticus muscle is attached.

The cuneiform, or wedge-shaped bones, three in number, are dis-

tinguished numerically according to their order from within outwards.
They intervene between the scaphoid bone and the three inner metatarsa

I 2
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bones, and present anteriorly and posteriorly smooth surfaces for articula-

tion with those bones. The first or internal cuneiform bone is the largest

;

it is narrow above, and thick and rough towards the sole ; its dorsal

surface looks inwards and upwards, and is marked by an oblique

descending groove, in which the tendon of the tibialis anticus lies
;

its external surface, concave and rough interiorly, is smooth and arti-

cular above. The second and third, or middle and external, cuneiform

bones present each a quadrangular surface superiorly, and a narrower

rough edge below, contributing thus to form the transverse arch of the

foot. The proximal ends of the three bones are in the same transverse

line ; but as the middle bone is shortest, the internal and external

project forwards, so as to articulate laterally not only with the sides of

that bone, but also with the base of the second metatarsal bone, which

is inserted between them. The outer side of the third cuneiform

articulates by a smooth flat surface with the cuboid, and by a small

narrow facet (sometimes absent) with the fourth metatarsal bone.

The cuboid bone is situated at the outer side of the foot, between the

calcaneum and the fourth and fifth metatarsal bones. It deviates from

the cuboid form and becomes rather pyramidal, by the sloping of four of

its surfaces towards the smaller external border. The posterior carti-

laginous surface articulates with theos calcis : the anterior surface, also

covered with cartilage, is divided into nn internal quadrilateral and an

external triangular facet, articulating with the fourth and fifth metatarsal

bones. On the internal aspect, in the middle, and touching its superior

border, is a smooth surface, which articulates with the external cunei-

form bone, and behind this, in some instances, a smaller surface arti-

culating with the scaphoid, while the remainder is rough for ligaments.

The external border presents a smooth vertical groove, in which the

tendon of the peroueus longus lies ; and the inferior surface is traversed

obliquely near its anterior margin by a continuation of the same groove ;

behind this there is a thick ridgo, which, with the rest of the inferior

surface, gives attachment to the calcaneo-cuboid ligaments. The supe-

rior surface, looking outwards and upwards, is on the whole even, but

rather rough.

a?HE METATABSUS.

The five metatarsal bones are distinguished by numbers, according

to their position from within outwards.

They resemble the metacarpal bones of the hand in being shafted

bones, slightly convex from behind forwards on the dorsal aspect, and
having irregularly shaped proximal extremities, three-sided shafts, and
rounded heads which articulate with the phalanges. The first meta-

tarsal bone is much thicker and more massive, though shorter than
any of the rest. The others diminish in length from the second to the

fifth.

The 2))-ox/'inal cxfrrmUt'es resemble those of the metacarpal bones

exactly as regards the number of bones with which each articulates.

The first articulates Avith one bone, the internal cuneiform ; the second

with four bones, viz., the three cuneiform and the third metatarsal; the

third with three bones, viz., the external cuneiform and the adjacent

metatarsals ; the fourth with four bones, viz., the cuboid, external cunei-

form, and the adjacent metatarsals ; the fifth with two bones, viz., the

cuboid and the fourth metatarsal. The fourth, however, is sometimes con-
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nected with only three bones, its facet for articulation with the external

cuneiform being absent. The tarsal extremity of the first metatarsal

bone presents a slightly concave articular surface, and is broad belovr

. and narrow above. That of the fifth presents externally a large rough

tuberosity which projects beyond the other bones at the outer side of

the foot ; and the line of its articulation with the cuboid bone is so

oblique that, if prolonged inwards, it would reach the digital end of

the first metatarsal bone. The tarsal ends of the remaining three bones

are broad and flat above, rough and narrower below, and by their wedge-

like form assist in producing the transverse arch of the foot.

The shafts present in the greater part of their extent a prominent

border looking upwards, which in the middle three projects between

the dorsal interosseous muscles on each side.

The heads, or distal ends are smaller than the proxunal, and are

marked on their sides by depressions and tubercles. Their articular sur-

faces, smooth and convex, are prolonged on the inferior aspect, where
they terminate in bifid margins. That of the first metatarsal bone pre-

sents inferiorly a ridge in the middle, with grooved depressions placed

one on each side and corresponding to the position of the sesamoid bones.

a?HE PHAIiANGES.

The phalanges of the toes correspond so nearly in general conforma-
tion with those of the fingers that it will only be necessary in this place

to state the points in which they differ from the latter.

The phalanges of the four outer toes are much smaller than the

corresponding phalanges of the hand ; but those of the gi-eat toe are

larger than those of the thumb. The shafts of the first row of pha-

langes in the four outer toes are compressed laterally and narrowed
in the middle ; those of the second row, more especially the fourth and
fifth, are very short, and consist of little beyond what is necessary to

unite their articular extremities. The last two phalanges of the little

toe are in adults not unfre quently connected by bone into one piece.

Sesamoid Bones.—Two sesamoid bones lie side by side in the

plantar wall of the first metatarso-phalangeal joint, and glide in the

grooves on the head of the first metatarsal bone. Small sesamoid
bones sometimes occur in the corresponding joints of the other toes.

THE BONES OF THE FOOT AS A WHOLE.

The foot is narrowest at the heel, and as it passes forwards becomes
broader as far as the heads of the metatarsal bones. The posterior ex-

tremity of the calcaneum is inclined slightly inwards. The astragalus,

overhanging the sustentaculum tali, inclines inwards from the calcaneum
so much that its external superior border is directly over the middle
line of the calcaneum, and hence the internal malleolus appears more
prominent than the external. The foot is arched ft'om behind forwards,

the posterior pier of the arch being formed by the heel, the anterior

by the balls of the toes. The arch, indeed, may be considered as

double in front, with a common support behind. Th e internal division

of the arch is that which bears the greater part of the weight of the

body, and is most raised from the ground ; it consists of the calcaneum
in its posterior two-thirds, the scaphoid and cuneiform bones, and the

three inner toes ; the outer arch is formed by the calcaneum in its
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uhole lengtli, the cuboid boue, and the fourth and fifth toes, a great

part of which rests npon the ground in standing. Besides bein^

arched longitudinally, the foot presents likewise a transverse arch

formed behind by the cuboid and three cuneiloriu bones, and in front

by the metatarsal bones.

OSSIFICATION OF THE BONES OP THE PELVIS AND LOWER LIMB.

Os innominatura.—The innominate bone is fonned from the three principal

pieces previously mentioned, viz., the ilium, ischium, and os pubis, and from
various others of an epiphysial nature. Ossification commences in the cartilage

of the ilium a little later than in other large bones, bone lieginning to be depo-
sited above the sciatic notch in the 8th or !)th week. This is followed by similar

deposits in the thick part of the ischium below the acetalnilum in the 3rd
month, and in the ascending ramus of the pubis in the ith or 5th month. At

Fig. 105.

Fig. 105.

—

Ossification op the Os I.nnominatu.m (R. Quain).

A, the condition of the bone at birth. Bone has spread from tliree nuclei into the
ilium, ischium, .and pubis, which meet in the cartilage of the acetabulum.

B, from a child under six years of age. The rami of the ischium and pubis are farther
ossified, but still separate.

C, a bone of two or three .years later, in which the rami ai'e united.

D, the bone of the right side from a person of about twenty years. Union has taken
place in the acetabulum, and the additional epiphyses are seen in the crest of the ilium,

the anterior inferior spine, the ischial tuberosity, and the margin of the symphysis pubis.

In A, B and C, 1, ilium ; 2, ischium ; 3, pvihis ; below D, 4, separated Y-shaped piece
formed of several fragments which begin to ossify about the 14th year, and often unite
into this form before the completion of the acetabulum ; 5, epiphysis of the crest ; 6, that
of the tuberosity of the ischium ; 7, that of the symphysis ijubis ; 8, that of the anterior

inferior spine of the ilium.

birth the gi-eater part of the acetabulum, the crest of the ilium, the tuberosity
and ramus of the ischium, the body and descending ramus of the pubis are still

cartilaginous ; ossification, however, from the three primary centres has extended
into the mai-gin of the acetabulum. In the 7th or Sth year the rami of the ischium
and pubis become completely united by bone. The parts which meet in the
acetabulum are still se]iarated by a tri-radiate strip of cartilage, which from
its shape has been called the Y cartilage. Tliis cartilage begins to be ossified

from one or more centres about the age of iniberty, and the intermediate bone
or epiphysis so formed is united to the neighbouring parts about the 17th or

18th year. Epiphyses are likewise formed in the cartilage of the crest of the
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ilium, the tuberosity of the ischium, the anterior inferior spine of the ilium,

and the sjTiiphysis pubis. These begin to ossify soon after puberty, and unite

with the main bone fi'om the 23rd to the 2r)th year-.

The jx-lrix of the foetus and young child is of veiy small capacity propor-

tionally to the size of the body, and those viscera which are afterwards contained

for the most part in the true pelvis occupy a part of the abdominal cavity. The
inclination of the pelvis is considerably greater in early life than in the adult.

The femur is developed from one principal ossific centre for the shaft

which appears in the 7th week, and from fom- epiphyses, the centres for which

appear in the following order ;—A single nucleus for the lower extremity appears

several weeks before bii-th, one for the head appears in the 1st year, one for the

Fig. 106.

Fig. 106.

—

Ossification of the Femur CR. Quain.)

A, from a fcetus under eight months ; the body is osseous, both ends are carti-

laginous.

B, from a child at birtli, showing a nucleus in the lower epiphysis.

C, from a child of about a year old, showing a nucleus in the articular head.

D, at the fifth or sixth year. Ossification has extended from the shaft into the neck,

and a nucleus has appeared in the great trochanter.

E, near the age of puberty, showing more complete ossification and a nucleus in the

lesser trochanter.

1, shaft ; 2, lower extremity ; 3, head ; 4, gi-eat trochanter ; 5, small trochanter.

C, D, & E are represented considerably, A and B very little, under the natural size.

gi-eat trochanter in the 4tli year, and one for the small trochanter in the 13th or

14th year. These epiphyses become united to the shaft in an order the reverse

of that of their appearance. The small trochanter is united about the 17th year,

the great trochanter about the 18th year, the head from the 18th to the 19th year,

and the lower extremity soon after the 20th year. The neck of the femur is

foiTiied by extension of ossification from the shaft

The patella is formed in the 3rd month by a deposit of cartilage in the tendon

of the qi: i.lriceps extensor cniris muscle. In this cartilage ossification begins

fi'om a single centre during the thii-d year, and is completed about the age of

puberty.

The tibia and fibula each present, besides the principal centre of ossification

for the shaft, a superior and an inferior epiphysis. In the tibia the centre for

the shaft appears in the 7th week ; that for the upper extremity, including the

anterior and lateral tuberosities, appears most frequently before, but sometimes

after bii-th ; and that for the inferior extremity and internal malleolus appeal's
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Fig. 107.

Fig. 107.

—

Ossification of the Tibia (R. Qaain).

A, from a foetus some weeks before birtli ; tlie sliaft is ossified ; tlie cuds are cartila-

ginous.

B, from a child at birth, showing the commencement of a nucleus in the ujiper epiphysis.

C, at the third year, showing the nucleus of the lower epiphysis.

D, at about eighteen or twenty years, showing the united condition of the lower epiphysis,

while the upper remains separate. The upper epiphysis is seen to include the anterior

tuberosity.

E shows an example of a separate centre for the anterior tuberosity.

1, shaft ; 2, superior epiphysis ; 2*, separate centre for the anterior tuberosity ; 3,

inferior epiphysis.

Fig. 108.

Fig. 108.

—

Ossification of the Fibcla (K Quain).

A, from a child at birth. The shaft ossified ; the ends cartilaginous,
B, from a child of two years, showing a nucleus in the lower epiphysis.
C, from a child of about four years, showing the nucleus of the ui)per epiphysis ; the

lower ought to have been showTi as more advanced.
D, from a person of about twenty years, in which the lower end is complete, but the

upper epiphysis is still separate.

I, shaft
; 2, lower epiphysis ; 3, U2)per epiphysis.
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Fig. 109.

r^ \

L
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Fig. 109.

—

Ossification of the Bones of the Foot (R. Quain).

A, right foot of a fu;tus of six mouths. The metatarsal bones and digital phalanges

have each their shafts ossified from their primary centres ; the tarsus is wholly cartila-

ginous, excepting the os calcis, in which the nucleus of bone has just appeared.

B, foot of a fcetus of from seren to eight months. The astragalus shows an osseous

nucleus.

0, from a child at birth ; the cuboid has begun to ossify.

D, about a year old, showing a nucleus begun in the external cuneiform.

E, in the third year ; ossification has reached the internal cuneiform.

F, between three and four years old, showing ossification in the middle cuneiform and

scaphoid bones, and in the epiphyses of the metatarsal bones and phalanges.

(i, about the age of puberty. Ossification is nearly complete in the tarsal bones
;
an

epipliysis has been fonned on the tuberosity of the os calcis, and the epiphyses of the

metatarsal bones and phalanges are shown sepai'ate.

1, nucleus of the os calcis ;
1* in G, the epiphysis of the os calcis ; 2, nucleus of the

astragalus ; 3, of the cuboid-; i, of the external cuneiform ; 5, of the internal cuneiform ;

G, of\he scaphoid ; 7, of the middle cuneiform ; 8, metatarsal bones ; S", distal epiphyses

of the four metatarsal bones ; S', proximal epiphyses of the first ; 9, first range of digital

phalanges ; 9*, proximal epiphyses of the four outer of these phalanges ;
9', that of the

first phalanx of the great toe flO, second range of phalanges ; 10*, the epipliyscs of these

phalanges ;
10', epiphysis of the terminal phalanx of the great toe ; 11, four terminal

phalanges ; 11*, their epiphyses.
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in tlie 2nd year. The anterior tuberosity is occasionally fonned from a separate

centre. The lower epiphysis and sliaft nnite in the ISth or I'Jth year, the upj^er

epiphysis and shaft unite in the 21st or 22nd year. In the fibula the centre for

the shaft ajii^ears rather later than in the tibia ; that for the lower extremity

appears in tlie 2nd year, and that for the upper, unlike that of the tibia, not till

the 3rd or 4th year. The lower epiphysis and shaft unite about the 21st year,

the upper epiphysis and shaft unite about the 24th year.

Tlie tuv.siil honcx are ossified in cartilage each from a single nucleus, with the

exception of the os calcis, which in addition to its proper osseous centre, has an
epiphysis upon tlie upper part of its posterior extremity. The principal nucleus

of the OS calcis apjiears in the fith month of foetal life ; its epiphysis begins to-

be ossified in the lOtli year, and is united to the tuberosity in the inth or l(]th

year. The nucleus of the astragalus appears in the 7th month ; that of the

cuboid at bii-th ; that of the external cuneifonii in the 1st year ; that of the

inteiTial cuneiform in the Srd year ; that of the middle cuneifonn in the 4th

year ; and that of the scaphoid in the 4th or 5th year.

The mi-tatar.siil honc.t and j>Jitila)i//rs agree respectively with the con-esponding

bones in the hand, in the mode of their ossification. Each bone is formed from

a piincipal piece and one epiphysis ; and while in the four outer metatarsal bones

the epiphysis is at the distal extremity, in the metatarsal bone of the great toe

and in the phalanges it is placed at the proximal extremity. In the first meta-

tarsal bone there is also to be observed, as in the fii'st metacaiiial (see ossification

of that bone), a tendency to the formation of a second or distal epiphysis. (A.

Thomson.) In the metatarsal bones the nuclei of the shafts appear in the 8th

or 9th week. The epiphyses appear from the 3rd to the 8tli year, and unite with

the shafts from the 18th to the 20th year. The nuclei of the shafts of the

phalanges appear in the 9th or 10th week. The epiphyses appear from the 8th to

the 10th year, and unite with the shafts from the 19th to the 21st year.

MORPHOLOGY OF THE BONES OP THE LIMBS-

Relation to the Axial Skeleton.—Anatomists have generally agi'ced to look

upon the relation which the bones of the limbs bear to the rest of the skeleton

as that of appendages to the trunk, hence their distinction as fipj^'/uJiriilar jiarts

of the /hritil, skeleton ; and most are also disposed to regard these appendages as

similar radiations or extensions from one or more of the vertebral segments in two
determinate situations of the tnink. But opinions are still di\aded as to the tji^ical

number of the vertebral somatomes which are involved, and as to the exact nature

of the parts which fonii the radiations. The existence in both of a supporting

arch in relations somewhat resembling those of pleurapophyses or riljs, and the

division of this arch at the joints of the limbs (shoulder and hip joints) into an
upper or dorsal and a lower or ventral section is easily recognised ; the dorsal

being fimily attaclied to the side of the sacrum in the lower limb, Avhile in the

upper, the ventral part of the arch abuts on the sternum. But it does not appear to

be yet deteniiined. even in the case of the pelvic arch, what is the exact natiu-e of

the lateral mass of the sacrum, and in both limbs it is stiU doubtful what is the

precise homological relation of the arch to the vertebrte. The fact, however,

that a quiiiquifid division of the peripheral parts of both limbs is constant in

man and a certain number of animals, and that in no animals above fishes is

there a greater number of elements than five, while in many animals some of the

elements may be absent or abortive, together with the remai-kably regular passage

of a certain numlier of sj^inal nen'es from the tiaink to the limb, of which five

are of considerable size in man and those animals possessing the limb elements

complete, appears favourable to the view that both limbs have prolonged mto
them the elements of five vei-tebral segments, and it is generally held that these

elements follow each other in a similar order in the two limbs from the cephalic

to the caudal part of the vertebral axis, so that the poUex and radial elements

occupy the cephalic side of the upper, while the hallux and tibia take the same

place in the lower limb. (See Owen " On the Nature of Limbs," Goodsir '• On.

the Moi'iihological Constitution of Limbs," in Edin. Xew Philos. Joum., 1857.)
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Homological Comparison of Upper and Iiower Limbs.— A certain

anatomical correspondence between the upper and lower limbs, which is apparent

to common observation, is admitted in even a fuller degree by most scientific

anatomists as the result of a careful comparison of the form, structui-e. and
relations of their bones, as well as of their other parts. But very different views
have been taken of the nature and extent of the comparison which may be made
between them. Thus Vicq d'Azyr compared the bones of the upper limb of one
side of the body to the bones of the lower limb of the other ; and Bourgery and
Cruveilhier regarded the upper end of the tibia as homologous with that of the

ulna, while they compai-e its lower end to that of the radius. But all such
fanciful views have now yielded to the fuller appreciation of homological

correspondence which has resulted from a more careful comparison of structure

in a wide series of animals, and the study of their transformations in embryonic
development ; and thus the general conclusion has been fonned, that the thoracic

and pelvic limbs are constructed on the same general type in man and animals,

both as regards the attaching gii-dles of the shoulder and jjelvis. and in the

three several sections of which each limb is composed. There are. however,
certain modifications of that general plan, leading to considerable differences in

the form, size, and number of the individual parts in different animals, which
appear to be in a great measure related to the different uses to which the upper
and lower limbs are respectively applied ; as, for examjale, in the upper limb of

man, the breadth of the shoulders, caused by the inteiToosition of the clavicle,

the gi'eater extent of mo tion in the shoulder joint, the eversion of the humerus,
and the forward flexed attitude of the elbow-joint, the arrangements for pro-

nation and supination by rotation of the radius and hand, and the opposability

of the thumb, all have reference to the freedom, versatility, and precision

of the movements of the upper limb as an organ of prehension and touch ; while
in the lower limb, the comparatively iixed condition and arched foiTn of the

pelvic girdle, the gi-eater strength of the bones, the close-fitting of the hip-joint,

the inversion of the femui', the backward flexure of the knee-joint, the arched
form of the foot, and non-opposability of the gi^eat toe. have all manifest relation

to the support of the trunk and pelvis, and theii" movements upon the lower
limbs. In the lower animals, gi'eater modifications in the form of both limbs are

to be observed, obviously adapted to their different functions in each case.

Without attemiitiug to follow out this subject by any detailed reference to

comparative anatomy or development, it may be useful to state here shortly the

more probable conclusions which have been formed by the most recent inquii-ers

with respect to the homological correspondence of the several parts of the upper
and lower limbs.*

Shoulder and Pelvic Girdles. With res^iect to the attaching bones of the

two limbs, it is generally held that the blade of the scapula coiTcsponds with the
ilium, each of them fonnuig the dorsal section of their respective arches : and
the gi'eatest difference between them consisting in the scapula being entii-ely free

from bony articulation with the vertebral column, and capable therefore of

considerable motion, while the ilium is firmly jointed to the lateral mass of the

sacmm. The ventral part of the shoulder-gii-dle, completed by the articulation

of the clavicles with the sternum, presents no doubt at first sight some similarity

to the meeting of the ossa jiubis at the symphysis : and thus at one time the

clavicle and the pubis were looked upon as homologous bones. But the fuller

knowledge of comparative anatomy has more recently led to the adoption of a
different view, according to which it appears more probable that the pubis repre-

sents rather the epicoracoid bone of the Monotremata and of Reptiles, while, as

before believed, the coracoid process of man, originally separate, and typically ai

distinct bone, is represented in the pelvic girdle by the ischium. Thus. then, it

appears that the clavicle is not repeated in the lower limb girdle ; and in the
place of the very imperfect coracoid process of man and most mammals, there

* It is right to mention that, while in the comparison here given most British and
European authors coincide, opinions widely different from these are held by several com-
parative anatomists of distinction in America, among whom may be mentioned Agassiz,

Wyman, Wiidei-, and Coues.
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exists in the lower limb a double ventral branch (pubis and ischium) most
probably corresponding morphologically to the epicoracoid and coracoid of the

Monotremata and Reptiles. The clavicle has, indeed, by some been held to be
represented by Poupart's ligament, but it seems on the whole more probable that

there is no exact homologue of the clavicular arch in the lower limb. The
marsupial bone of the pouched mammals does not represent the clavicle, but lies

in the situation of the upper or mesial pillar of the external inguinal aperture.

With regard to the comparison to be established between the individual parts

of the scapula and ilium, still gi'eater difficulty prevails than iu the general deter-

minations before mentioned, ^^^^en looked at only in man, the iliac fossa appears

at fii'st sight to be the most obvious representative of the subscajaular fossa;

while the dorsum ilii seems to contain within its limits parts corresponding to

both the supra- and infraspinal fossas. But when oiu- observation extends to a
series of different animals, this view loses its apparent probability, and a different

mode of comparison is forced upon us. It then appears obvious that the iliac

fossa does not at least correspond to the subscapular ; but the full determina-

tion of the homologies of the different parts of the scapula and ilium, is one of

the most difficult parts of this intricate subject. Two different views have lately

been brought forward, the one supported by Flower, according to which the

scapula and ilium are supposed to have undergone rotation with reference to

the axis of the limbs in different dii-ections, the scapula backwards, the ilium

forwards, in such a manner that the prescapular fossa (supraspinous of man)
corresponds to the sacral siu-face of the ilium, the postscapular (infraspinous of

man) to the iliac fossa or surface, and the subscapular to the gluteal. (See

Flower's '' Osteology of the Mammalia,"' and '• On the Correspondence between
pai'ts composing- the shoulder and the pelvic gndle of the Mammalia," Jouni. of

Anat., vol. iv.. 1870.) According to the other view maintained by Hunijihiy,

the prescapular and iliac fossEe are regarded as homologous, and the post-

scapular fossa as corresponding with the dorsum ilii or gluteal sui-face, the sub-

scapular siurface being represented by the sacral and the true pelvic siu-faces of

the ilium. (Humphry, '' Comparison of the Shoulder Bones and Sluscles with
the Pelvic Bones and Muscles." Journ. of Anat., vol. v. : see also Mivart, in Luin.

Soc. Trans. ISOti, and RoUeston, in the same, 18(J9). In the more developed
forms of the scapula and ilium, in which the muscular fosste are of large extent,

it is almost impossible to trace the relations now refeiTcd to ; but in the com-
parison of the simple forms of these bones which belong to some animals with
those of others throughout the series, resemblances are perceived which give to

the ^'iews of Flower the greatest share of probability. In such simpler forms of

scapula and ilium these bones may be described as three-sided prismatic rods, in

which an internal surface is separated from two external surfaces by anterior

and 230sterior ridges, and the two external surfaces are divided by an external

ridge which descends from the dorsal extremity of the bones to the ca^dtj' of the
joints. It is in this external ridge, glenoid in the scapula and cotyloid in the
ilium, and which includes in both the attachment of the great extensor muscle of

the limb, that the key to the homologies of the bones is probably to be found.
Further observations, especially on the disposition of the muscles, are necessary

to detennine this question satisfactorily.

Bones of the Limbs.—In making the comparison of the bones composing the
limbs themselves, it may be proper to revert to the simpler relations subsisting

between the limbs and the trunk or vertebral axis of the body in earlier

embryonic life, and to remind the reader that there is a determinate and similar

position in which the elements of the limb-fonning parts are developed from the
side of the vertebral stem or tiomk (Humphry). In the very earliest stage, while
the embryo still occupies the jn-one jiosition in the blastoderm, the limbs may be
said to bud out laterally from the dorsal plates as flattish semilunar flaps, so that

they present a dorsal and a ventral surface, coinciding with these respective

surfaces of the trunk : but in the next stage, when the Hmbs come to be folded

against the body in the ventral dii'ection, although the original relation to the
trunk is undisturbed, tlieu- axes have now come to lie nearly perpendicularly to the

transverse plane of the vertebral axis, and the position of the limbs is such that in

each there is one Ijorder which looks towards the head, and another which looks
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Figs. 110 & 111.—Sketch Fig. 111.

OP THE Bones of the
Thoracic and Pelvic
Limbs so placed as to

show corresponding

paPvTS in both. (A.

T.) h

Tlie preaxial borders of

both limbs are towards

tlie reader's right hand,

and the dorsal or tnie ex-

tensor surfaces are shown
tiiroiighout the whole ex-

tent of the limbs. The
somewhat artificial repre-

sentation given in these

figures cannot be obtained

from a single view of the

specimens in one position,

but it is easily brought out

by slightly shifting the

bones or changing the

point of view. The hu-

meral tuberosities are

separated so as to show
them on the borders of the

bone. Fig. 110, Thoracic

Limb; ssp, suprasijinous or

prescapular fossa ; isp, in-

fraspinous or postscapular

fossa ; ssc, a small part of

subscapular fossa ; bs,

base of scapula ; sa, su-

perior angle ; ia, inferior

angle ; sp, spine ; ac,

acromion ; a; coracoid

process ; fjb, glenoid bor-

der with place of attach-

ment of triceps muscle
;

ffc, glenoid cavity ; h,

humerus, preaxial border
;

tm, large or preaxial tulier-

osity ; tp, small or post-

axial tuberosity ; cr, radial

condyle ; cu, ulnar con-

dyle ; r, radius ; u, ulna ; o,

olecranon
;
px, pollex side

;

])!, pisiform and postaxial

side of hand. Fig. Ill,

Pelvic Limb : ss, sacral

surface of ilium ; il, iliac

fossa ; di, a small part of

dorsum ilii or gluteal sur-

face ; I'c, crest of ilium
;

as, anterior sxiperior

spinous process ; i})!, ilio-

pectineal line ; ep, pec-

tineal eminence ; is, in-

ferior spine and attach-

ment of rectus muscle
;

cc, cotyloid cavity ; sp,

symphysis pubis ; isc,

ischium
; /, femur, its

preaxial border ; tip, lesser or preaxial trochanter ; trm, greater or postaxial t.rochanter
;

ct, tibial condyle ; cf, fibular condyle
; p, patella t, tibia ; tt, tibial tuberosity

fibula ; hx, hallux ; ca, calcaneal tuberosity.

fh
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towards the taiL To these borders of the limits. Huxley and Flower have given

the names of prcaxial and jjostaxial respectively, as indicating- their position

before and behind the axis of the limbs. Wlren at a somewhat later stage of

development, the divisions of the limbs make their appearance, and more especially

Avhen the quinquifid division of the digits in the hand and foot becomes percep-

til)le. it is obvious that the thumb and radius in the one limb, and the great toe

and tibia in the other, occupy correspondmg cephalic and preaxial situations ; and

it is not difficult to trace from these the corresponding relations of the parts in

the upper division of the limbs ; and thus the radial condyle of the humerus with

the great tuberosity are preaxial. while the lesser tuberosity, ulnar condyle, uhia,

and little finger are postaxial. In the lower limb, the lesser trochanter, internal

conlyle, tibia and great toe are preaxial. while the great trochanter, external

•condyle, fibula, and lesser toe. are postaxial. And at the same time the dorsal or

extensor surface of the limbs becomes external, and the ventral or flexor sm-face

Jjecomes internal.

FiK. 112. Fig. 112.

—

Lateral view of

THE Human Embryo of
ABOUT SEVEN WEEKS, SHOW-
ING THE Rudimentary
Limbs in their second
Position. (A. T.) Mag-
nified 7 diameters.

r, preaxial or radial and
pollex border of tlie thoracic

limb ; u, its postaxial ornluv.r

and little finger border ; t,

jireaxial or tibial and hallux

border of tlie pelvic Hnib
; /,

its postaxial or fibidar and
little toe bordei".

Very soon, however, in the higher animals and in man, farther changes operate

in bringing aljout the permanent form. First, there is the eversion of the humeras
so as to place the radial condyle outwards, and the inversion of the femur so as to

place the tibial condyle mwards. In the upper limli of man. the radius being in

:semipronation, no material change occurs in the position of the hand, the thumb
hanging naturally forward ; but in animals, destined to rest on the palmar
.aspect of the hand or digits, important chang-es occur in the position of the
radius by which, as this bone is brought forward upon the humerus, and its

lower end carried inwards, the manus or its elements are placed pennanently
in the iirone position, with the first or radial digit inwards. In the

foot no such change is required, as already by the mtemal rotation of the

femur at its upper pait. the conditions for plantar suj^port have been secured,

and the first or tibial digit is on the inner side. Further, in man, as the body
attains its full development, lioth limbs are extended in a line parallel to the

axis of the trunk, the upper droi^prng loosely from the shoulder-joint ^^ith the

greatest freedom of motion : the lower more closely articulated in the hip-joint,

.and suited to give finn support to the body in the erect jiosture.

It is proper to mention here a very ingenious view of the homologies of the

limbs which has been suggested by Martins, according to which the humerus
is to be regarded as virtually twisted upon itself to the extent of 90° at the

neck, and 90° more from that part downwards, or to the extent of 180° in

its whole length. By this torsion, IMartms accounts for the deviation of the

external condyle of the humerus from the origmal or typical jiosition which he
considers to remain in the femur, and thus he endeavours to show, and it must
be admitted with some appearance of probability, how. by supposing the humerus
to be untwisted, an exact correspondence of the surfaces and borders can be

established between the humems and femur. Gegenbaur has adopted this

view, and has added some facts in illustration of it. (Ch. Martins, " Nouv.
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Compar. des IMembres Peh-iens et Thoraciqucs, &c.. deduite de la Torsion de
rHumerus," Mem. de TAcad. de Montpellier, torn, iii., 1857. Gegenbaur, " On
the Torsion of the Humerus,' in Jenaischen Zeitsch. and Annal. des Sciences
Nat., iv.. p. 50.) But it is easy to show by reference to the embryonic condi-
tion, that the outward displacement of the lower end of the humerus in the xiro-

gress of its formation, does not exceed 90".

Martins has also i^roposed the view, that in order to compare the lower le"-

•with the fore-arm, it is necessary to look upon the upper part of the tibia (coitc-

sponding in the main to the radius), as including, or having had transfeiTed to

it as it were, the olecranon jirocess and upper jjart of the ulna ; and he thus
accounts for the attachment of the great extensor tendon of the leg to the tibia

through the x^^tella, which, according to his scheme, represents the olecranon
instead of to the fibula. Ingenious as these views undoubtedly are, they are

liable to considerable objections on embiyological grounds, and though not to

be rejected altogether, cannot be considered as suppljong the key to the explana-
tion of the liomologies of the limbs.

Hand and Foot.— The similaritj- of the digital and metacai-pal bones of the
hand with those of the foot in number, form, and connections is so great that

the homological correspondence of these bones is immediately recognised. The
main differences between them consist in the greater general length of the digits

of the hand, and the opposability of the thumb to tlie other fingers through
its mobility at the caqio-metacarpal articulation,—conditions which are peculiarly

characteristic of man. and do not exist in the same fonn or degree in any of the
lower animals.

Pig. 113.

—

Dorsal Surface of the Right Manus of Fig. 113.

A Water Tortoise. (Flower after Gegenbaur.

)

R, i-adius ; U, ulua ; r, radiale ; /, intermedium
;

M, ulnare ; c, centrale ;
1— 5, five carpal bones of the

distil row ; m'— J(i^, five metacarpals.

Between the carpus and tarsus there is also

considerable general similarity, especially in the

bones of the distal series ; but in those of the

l^roximal row there are some differences which
maj' he referred to here at greater length. There
can, indeed, be no doubt as to the homological

con'cspondence of the trapezium, trapezoid and
magnum with the internal, middle and external

cuneifoiin bones of the tarsus respectively, nor of

the unciform with the cuboid bone ; and all the

more in the case of the last two bones, that it is

found that in the Chelonia and some other reptiles

and amphibia, the second series of carpal and
tarsal bones are increased to five by the division of the unciform of the hand
and cuboid of the foot into two each ; thus giving one carj^al or tarsal bone
for articulation with each of the five metacarpal or metatarsal bones.

Upon the homologies of the proximal series of bones, new light has been
thrown by the researches of Gegenbaur. (" Untersuch. zur Vergleich. Anat.,

kc. Carpus and Tarsus," Leipzig, 18G-1.) In the simplest and most constant

forai of this series in the carpus, he distinguishes typically three bones, viz.,

a ntdidl, an intcrmcdidfc, and an itlnar, corresponding respectively to the scaphoid,

lunar and cimeiform bones of human anatomy. The pisiform he regards as an

osseous element developed in the tendon of a muscle (flexor carpi ulnaris),

and therefore not holding the same rank in the series as the other bones,

but constituting an ulnar scmmoid. In the foot Gegenbaur shows that the

axtrat/iihis coiTesponds to the united scaphoid and lunar of the hand, or to

the proximal parts at least of these bones. But in some mammals (Simiae and
Ptodentia), as well as in reptiles and amphibia, another bone has long been known
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to exist, interposed between the bones of the proximal and distal rows, and more
immediately between the scaphoid and lunar and the trapezium and trapezoid.

This bone is termed the os fcutrale, and several circumstances appear to indicate

that it most frequently corresponds to a part of one of the proximal bones. In
the carnivora and some other mammals, the scaphoid and lunar are tmited in

the adult into one bone, the scapho-lioia)-, and Flower has observed, that in the

young' dog there is frequently, but not invariably, a separate ossification in the

distal part of the scapho-lunar conresponding in position and relations with the

OS centrale of other animals (Flower, Journ. of Anat., vol. iv., 1870) ; and a similar

Fi- 114. Pi..'. 115.

Fig. 114.

—

Dorsal Surface of the Right CARPtrg op Man (Flower), i

s, scaphoid ; I, lunar ; r, cuueiform
; jj, pisiform ; im, traiJezium ; td, traiJezoid

;

m, magnum ; u, unciform ; I—V, five metacarpals.

Fig. 115.

—

Dorsal Surface op the Carpus op a Baboon (Flower).

s, scaphoid ; I, lunar ; c, cuneiform
; p, pisiform ; tm, trapezium ; td, trapezoid

;

m, magnum ; v, unciform ; rs, radial sesamoid ; ce, os centrale ; I—V, five meta-
carpals.

observation has been made in the carpus of the young lion by Wilder (187:^).

But in both of these animals in the adult this piece of bone has become com-
pletely ossified, so as to form one with the scapho-lunar. It seems probable that

in some animals a central bone may be derived from the separation of the
proximal part of the os magnum.
The detennination of the homology of the navicular bone of the tarsus is not

yet fully made out, but it seems most probable that this ))one corresponds not to

any single or entire bone of the carpus, but rather to the <« centrale, together

with a detached portion of the scaphoid.

In some animals there is a tenth separate bone of the carpus, which seems
most nearly to correspond to the tuberosity of the scaphoid : this constitutes the
typical i-(jd'ial8fsamoid of Gegenbaiu', and the navicular bone of the tarsus may per-

haps coiTcspond to this along with the os centrale. It is interesting to remark that

this bone is sometimes found separate in the human hand. (See W. Grilber.

Struthers, Turner, and others, in Jom-n. of Anat.. and Mivart " On the Ap-
pendicular Skeleton of the Primates" in Philos. Trans. 1S()7.)

The fl.v calfis is generally believed to correspond most nearly with the cuneiform
of the cai-pus, and by some it has been held to include the pisiform,—a view not
paiticipated in by Gegenbaui-. but of the truth of which any one will be

con\dnced by the inspection of the hand and foot of the bear. It is deserving of

remark that in the young of that animal, the much enlarged pisifonn possesses

an epiphj'sis of its own, exactly sunilar to the one known as existing on the

tuberosity of the calcaneum.—a fact observable also in other animals, and which
of itself refutes the view taken by some that the pisiform corresponds to the

epiphysis of the calcaneal tuberosity. (Allen Thomson.)

The following tables present a sjTioptical view of the corresponding or homo-
logous bones or other parts in the thoracic and pelvic limbs.
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I.

—

Table op the Homologous Bones in the Thoeacic and Pelvic Limbs

Thoracic Limb. Pelvic Limb.

Scapula Ilium.

Precoracoid ..... Pubis.

Coracoid IscMum.
Glenoid cavity Cotyloid cavity.

Clavicle Ai-scnt.

Humex-us....... Femur.
Great tuberosity Lesser trochanter.

Small tuberosity ..... Great trochanter.

External condyle . . . . . . Internal condyle.

Radius Tibia.

Ulna Fibula.

Cai-pus ....... Tarsus.

Metacarpus ....... Metatarsus.

PoUex ....... Hallux.

Digital i^halanges . . . . . . Digital phalanges.

II.

—

Table of the Homologous Bones of the Carptjts and Tarsus
Wki>AjvX^.U». Ww^CteuA OW ^TOTDKUtEGENBAUR).

Carpus. Tarsus.

Ti/pical Names,

Radiale

Intermedium . .

XJlnai-e

Ulnare sesamoideum .

Centrale . . ,

Radiale sesamoideum

jS'anLC.^

Scaphoid
Lunar . . .

Cimeiform
Pisifonn . . .

(part of scaphd. or

other bone)

(part of scaphoid)

Trapezium
Trapezoid . . .

Magnum

TJncifonn . .

in Iltiman Anatomy Ti/j)lcal Xamcs.

\ Tibiale.

/ Intennedium.
Fibulare . . .

Fibulare sesa-

moideum . .

j (Centrale) . .

I
(Tibiale sesamoi-

deum) . . .

Int. Cuneiform Tarsale i.

Mid. Cuneif. . II.

Ext. Cuneif. . in.

j IV.

\ V.

Astragalus

Os calcis

Navicular

Cuboid

III.

—

Table of the Homologou
(accordin

Scapula.

Suprasjunous fossa

Infi'aspinous fossa .

Subscapular fossa

Base ....
Spine and acromion
Superior angle

Inferior angle

Superior border

External or glenoid border .

s Parts of the Scapula and Ilium
G TO Flover).

Ilium.

Sacral and tme pelvic surface.

Iliac fossa.

Gluteal or dorsal surface.

Iliac crest.

Ilio-pectineal line and eminence.

Posterior superior sjiine.

Anterior superior spine.

Posterior or ischial border.

Anterior or cotyloid border.

ADAPTATION OF THE SKELETON TO THE EPtECT ATTITUDE.

The axial skeleton of man is, for the pui-poses of station and progression

raised more fully to the vertical position than is the case in any animal ;
and

along with this the lower limbs are extended in lines parallel to the axis of the

trunk. The feet rest on the ground by the contact of the heel and the balls of

the toes, the centre of gi-avity of the body falling within the basis of support.

For the maintenance of this attitude, the constant action of the muscles pajwing-

vol I. K
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over the ankle-joint is more immediately necessary. But at the knee and hip-

joint, it is mainly by the mechanism of the ligaments and other parts of the

joints, and less directly by muscular action, that the erect attitude is maintained,

as will be more fully shown in the description of the different articulations.

There are, besides, many peculiarities in the construction of the body, and
esi^ecially of the skeleton, which arc associated with the assumption of the erect

l^osture, and although many of them have been noticed in the description of the

several sets of bones, it may still be useful to recapitulate them briefly in this i:)lace.

It may first be remarked that the full development of these iDCCuliarities

belongs to the adult condition. In the infant, while still unable to walk, the

large proiiortional size of the head, amounting to nearly a fifth of the whole
body, the comijarative straightness of the vertebral column, or absence of the

curves which characterise the si^ine of the adult, the shortness of the lower limbs,

and incompleteness of theii' structures, all contribute to render the assumj^tion

of the erect attitude by the child, for a time, difficult and insecure. Thus the

middle distance between the vertex of the head and the foot in a child is

situated somewhat above the umbilicus, while in the adult it is generally at the

upper border of the pubis, or even lower in some jiart of the symphysis. In the

child also, from the large dimensions of the head and iipper part of the body, the
centre of gravity is carried to a considerably higher point than in the adult.

The skull of man differs from that of animals in being nearly balanced on the

vertebral column, the condyles of the occipital bone l^eing brought forward to

near the middle of the base, by the comparative shortness of that part of the

skull which lies in front of the foramen magnum, and the projection backwards
of that which lies behind it. In animals the skull hangs forwards, as it were,
from the extremity of the column, and is sustained by the elastic ligamentum
nuchas, represented in man by a comparatively feeble structui-e Avhicli passes

between the external occipital protuberance, and the spinous processes of the
cervical vertebra;.

The spinal column, by its pjTamidal fonn. is fitted to sustain the weight which
bears do\vn upon its lower jiart, and by means of its different curvatui-es possesses

elasticity and strength combined, and allows considerable range of motion to the
trunk, without removal of the centre of gi-avity from within its base. The
strong and exiianded sacrum is the immediate means of transferiing the weight
of the trunk to the ossa innominata and lower limbs.

The pelvis is of peculiar breadth in man, presentmg an upper and lower arch
which meet at the hip-joints, and is so inclined that a vertical line descending
from the centre of gravity of the body is in a plane slightly behind the centres

of motion of the hip-joints. The breadth of the pelvis enables the balance to be
more easily mamtamed in lateral movements of the body by compensatmg
inclinations of different jiarts to opposite sides of the l^asis of support, and the
long neck of the femur gives an advantageous insertion to the muscles by which
the balance of the body is principally jireserved. The os innominatum is mainlj'

distmguished from the same bone in animals by the breadth of its iliac portion,

which gives support to the abdominal viscera, and attachment to the greatly
developed iliac and gluteal muscles.
The lower lunbs are remarkable for their length and strength. The femiu- is

greatly elongated, its length considerably exceeding that of the tibia,—a condi-
tion which is requisite not only to give a sufficient extent of stride, but also to

enable the body to be balanced in different degrees and varieties of stooping.

The foot of man alone among animals has an arched instep, and it likewise

presents a great In-eadth of sole. The great toe is distinguished by its full

development, and especially from that of the quadi-umana, by its want of

opposability, being constructed, not for graspmg, but for supporting the weight
of the body, and giving spring to the step.

AMiile stability and strength are thus provided in the lower limbs, mobility and
lightness are secured in the upper. This is apparent on comparison of the

shoulder, elbow, and wrist, with the hip, knee, and ankle. In the hand, also,

the movable phalanges are as long as the cai-pal and metacarpal bones taken
together, while in the foot they are not a thii"d of the length of the tarsal and
metatarsal Ijones.
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Section II.—ARTHROLOGY.

THE ARTICULATIONS IN GENERAL.

Various Forms of Joints.—The name of articulation, synonymous
with joint, is given in descriptive anatomy to the connection subsisting-

in the recent skeleton between any of its denser component parts,

"whether bones or cartilages. In most instances some softer intervening

substance lies between the bones, uniting them together, or clothing the

surfaces which are opposed ; but the manner in which the several

pieces of the skeleton are thus connected, varies to a great degree both

as to the nature of the uniting substances, and the extent of movement
which they allow. In some instances, as in the cranial bones, the

closeness of the apposition, the unevenness of the fitting surfaces or

edges, and the small amount and dense nature of the intervening sub-

stance (periosteum), admit of little or no perceptible movement. In
other instances of continuous union the extremities of the bones arc

placed at such a distance, and the iutervening substance (ligament or

cartilage) is so yielding, that bending or other movements- may take

place. But in the greater number of articulations the apposed surfaces

of bone are not united either directly or mediately with each other, but

are free, and covered with plates of smooth cartilage, the surfaces of

which fit accurately together, while the bones are held together by
ligamentous structures placed in the vicinity of the joints. In such
articulations the bones are capable of gliding or moving upon each

other, the extent and directions of such movements varying with the

shape of the opposed cartilaginous surfaces, and the form and attach-

ments of the ligamentous and other bands which unite them. It is

upon distinctions such as those now adverted to that the various kinds

of joints or articulations have been brought under the three classes of

Synarthrosis, Amphiarthrosis, and Diarthrosis.

Synarthrosis means direct or immediate union, and comprehends
the joints with little or no motion. It is found chiefly in the various

forms of suture by which the bones of the head, excepting the lower
jaw, are united. The suture is serrated or dcntatcd when the contiguous
margins of the bones are subdivided or broken up into projecting points

and recesses by which they fit very closely to one another, as in the
borders of most of the tabular bones of the cranium. The squamous or

scaly suture is that in Avhich, as in the union of the temporal with the

parietal bone, the edges are thinned and bevelled, so that one overlaps
the other to a considerable extent.

The Iiarmonic suture or harmonia is the term employed to denote
simple apposition of comparatively smooth surfaces or edges, as in the

case of the two superior maxillary bones ; and the term schmd//ksis is

applied to that kind of union in which one bone is received into a
groove in another, as occurs between the rostrum of the sphenoid bone
and the vomer. The impaction of the roots of the teeth in tlieir sockets

has likewise been reckoned among the articulations, though with
doubtful propriety, and has been designated by the term gomjjhosis.

K 2
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Amphiarthrosis means the mixed articulation, or that in which

there is mediate union by some intervening- substance, with partial

mobility. The articulations between the bodies of the vertebrae, that

between the two ossa pubis at the symphysis, and that between the two

first pieces of the sternum, may be taken as examples of this mode of

connection. Some of the joints of this kind pass on the one hand into

synarthrosis, and on the other into diarthrosis.
" Diarthrosis includes the complete joints, with synovial cavities sepa-

rating the surfaces of the articular bones, and is attended with consider-

able yet varying degrees of mobility. In tliis form of joint, })lates of carti-

lage cover the articular parts of the bones and present within the joint

free surfaces of remarkable smoothness, and these surfaces are further

lubricated by the synovial fluid secreted from the delicate membrane
which lines the fibrous coverings and all other parts of the articulating

cavity except the cartilage. This membrane is continuous with the

margin of the articular cartilages, and along with them completely

encloses the joint cavity. The bones are further held together by

fibrous tissue in the various forms of ligaments, such as membranous
capsules, flat bands, or rounded cords. These ligaments, it is true, are

not so tight as to maintain the bones in close contact in all positions of

the joint, but are rather tightened in some positions and relaxed in

others, so that they may be looked upon chiefly as controllers of move-

ments. The bones are likewise held together in diarthrt>dial joints, by
atmospheiic pressure, and by the surrounding muscles. Certain forms

of diarthrodial joint have received special names. The term fjimihjmiis_

is used to distinguish a hinge joint, or one which admits only of flexion

and extension, like the elbow, knee and ankle. Eiiaj'th'ojds (Cruveil-

hier) is the_ ball-and-socket form of joint, like the shoulder and hip,

allowing motion in every direction. Arfhrodia is a joint with nearly

fiat surfaces, Avhich admits of gliding movement merely, as in the arti-

culations of the carpus, tarsus, and articular processes of the vertebrce.

Vaeious Kinds of Movement.—The various movements of tho

bones in diarthrodial joints are distinguished by different terras ac-

cording to their directions, viz., angular movement, circumduction,

rotation, and gliding ; but it is proper to remark that although different

kinds of movement, answering to these several terms, may readily be

recognised, yet they are rarely of only one kind in any joint, but rather

several kinds of movement are frequently combined, and they also run
into one another in great variety.

Angular movement is movement in such a manner as to increase

or diminisli the angle between two bones, so that they shall lie more or

less nearly in a straight line. The different kinds of angular movement
arc designated by ditferent terms according to the directions in which
they take place with reference to the limb ox body : thus flexion and
cxlension indicate angular movements, which have the effect of bending
or straightening parts upon one another or upon the trunk of the body

:

adduction and ahdKctioji indicate angular movement to and from the

mesial plane of the body, or, when fingers and toes are referred to, these

terms may be used to denote movement to and from the middle line of

the hand or foot.

Coapintion. is a forni of angular movement, in which, as in tlie movement of

the patella on the femm- the articular siu'face of one bone travels over that of

another, so as to bring different pai-ts of the surfaces successively into contact in
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the manner of a wheel rolling on the gi-onnd, this movement being usually
accompanied by a certain amount of gliding.

Circumduction is the movement performed when the shaft of a
long bone or a part of a limb describes a cone, the apex of which is

placed in the joint at or near one extremity of the bone, while the sides

and base of the cone arc described by the rest of the moving part.

Rotation signifies movement of a bone round its axis without any
great change of situation.

Gliding is applied to that kind of movement in which the surfaces

of adjacent bones are displaced without am- accompanying angular

or rotatory motion, as in the movement of flat surfaces over eacii other
in some of the carpal and tarsal articulations, or in the movement of

advance and retreat of the lower jaw.

In the various joints provided with sjTiovial cavities, the cartilaginous surfaces

of the Ijones are so formed as usually to be in close apposition or contact : but in

certain positions they are not entirely so. and there are even instances in which
the separation of the surfaces must be considerable, as in the case of the patella,

in some positions of the knee. In these cases the vacuity is filled up by folds

of the sjTiovial membrane, or by fatty processes connected with it.

ARTICULATIONS OF THE TRUJSTK AND HEAD.

ARTICULATIONS OF THE VERTEBRAL COLUMN.

The moveable vertebra are connected together by elastic discs inter-

posed between the bodies ; by synovial joints between the articulating

processes ; and by ligaments.

The intervertebral discs arc plates of composite structure placed

between the bodies of the vertebra) fi-om the axis to the sacrum. Each
is composed of a fibro-lamiuar part externally, and of a pulpy substance

in the centre.

Fig. 116.—A Lumbar Vertebra, seen from Fig. 11 G.

ABOVE, WITH PART OF THE INTERVERTEBRAL
Disc adhering to tue bodv. h

1,1, the concentric arrangement of the fibrous

lamina; ; 2, the central soft cartilaginous or

gelatinous substance.

The laminar part forms more than
half of the mass, and consists of con-

centric lamina of fibro-cartilage and
fibrous tissue alternating one with
another. These lamince are not quite

vertical, for if a vertical section of a
disc be made, a certain number of the

layers nearest to the circumference of

the disc will be seen bulging outwards,

while others situated more deeply and less closely compacted together

are convex towards the centre ; and when the spine is bent in any

direction, the curves of the different layers are augmented on the side

towards which the column is inclined. The individual layers consist

chiefly of fibres extending obliquely between the vertebras and firmly
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attached to both ; the direction of the fil)res being reversed in each

f;uocessive layer. Some of the fibres also are nearly horizontal. The
central part of the fil^ro-cartilage is a pulpy and elastic material wliich,

when the pressure which confines it is taken off by cutting through

the intervertebral substance, rises up so as to assume a conical form.

It is then seen to be of a lobate structure, and, examined under the

microscope, exhibits a finely fibrous and homogeneous matrix, with

numerous spherical and elliptical cells, some of them resembling carti-

lage-corpuscles, others larger and of various appearance.

It is now generally admitted that the pulp of the intervertebral disc is a per-

sistent part of the chorda dorsalis ; homologous, therefore, with those larger

vestiges of the chorda dorsalis which occupj- the biconical ca-vaties between the

bodies of the vertebrie in fishes. According to Luschka, there is present in each

disc a sjTiovial cavity, and the lobes of the pulp are synovial villi, similar to

those which are to be found in the knee and shoulder joints, but of larger size,

and occupying the whole cavity : and it is worthy of notice that in like manner

secondary cavities, developed within the chorda dorsalis, are found in the inter-

vertebral substance in many fishes. (Luschka, " Die Halbgelenke des Menschli-

chen Korpers," Berlin, 1858, p. 8-1.)

A thin cartilaginous layer, incomplete towards the circumference,

covers the surfaces of the vertebrae and gives attachment to the discs.

Excluding from consideration the first two vertebra?, between which it

Fig. 117.

—

Vertical Axtero-
TosTERioR Section thrdugii
TWO Lumbar Vertebrae, show-
INC, THE arrangement OF THE
INTERVERTEBRAL DiSC. §

1,1, the fibrous oblique bands,

wliicli are curved outward ; 2,

those which are curved inwards
;

3, the central soft cartilaginous or

gelatinous substance : the capsule

of tbe joint between the articular

processes is represented.

does not exist, the inter-

vertebral material forms in

length about a fourth of

the mov.able part of the column. The dorsal part of the column has,

in comparison with its length, a much smaller proportion than the

cervical or lumbar parts.

The discs in the cervical and lumlmr regions are thicker in front than Ijehind.

and it has been determined that the convexity of those portions of the column is

due to them much more than to the bodies of the vertebraj, while the arching of

the dorsal portion, on the contrary, is rather owing to the shape of the bones.

(W. and E. Vv'eber, " Mechanik der menschl. Gewerkzeuge,"' p. 'JO, et seq., Got-

tingen, 18i)G.)

The anterior common ligament is a strong band of fibres, which
is placed on the front of the bodies of the vertebras, and reaches from
the axis to the first bone of the sacrum, becoming broader as it descends.

It consists of longitudinal fibres which arc dense, firm, and well marked.

The superficial fibres extend from a given vertebi'a to the fourth or fifth

below it; the fibres beneath these pass over the bodies of several verte-
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brse ; whilst the deeper ones pass only between adjacent vertebra3. The
band is thicker towards the middle of the bodies of the vertebra3 than

at their margins, or over the intervertebral cartilages ; by which means
the transverse depressions of the bodies are filled up, and the surface of

the column rendered more even. The fibres adhere more closely to the

margins of the bones than to the middle of their bodies, and still more

Fig lis.—The 5rH, 6tii, Tin, Sth Fig. US.
AND 9th Dorsal Veiitebr.e, with

A PART OF THE GTH, 7th, AND Sth

Bibs, from the right side and
FRONT. (A. T.) i

1 to 2, the anterior common liga-

ment of the bodies of the vertebrte ; at

4- +, a portion of the ligament is

removed so as to expose the inter-

vertebral plate between the Sth and
9th vertebra?, in which the diagonal

fibres of the external laminae of the

intervertebral disc are represented.

(The further description of tins figure

will be found at p. 141.)

closely to the invertebral car-

tilages. Upon the sides of the

bodies there are some fibres

which are thin and scattered,

and reach from one bone to

another.

The posterior common
ligament is situated within

the spinal canal, and is at-

tached to the posterior surface

of the bodies of the vertebras

;

it extends from the axis to the

sacrum. At its upper extremity

it is continuous with the apparatus ligaraentosus It is smooth,

shining, and broader at the upper than at" the lower part of the spine.

Fig. 119.

—

The Bodies of three Lumbar Vertebra;, seen frou Fig. 119.

BEHIND, WITH THE POSTERIOR CoMMON LiGAMENT. 3

The arches have been removed by cutting through the pedicles.

Tlie narrowing of the posterior common ligament opposite the

middle of each body, and its greater width and attachments opposite

the intervertebral discs, are represented.

In the neck it extends quite across the bodies of

the vertebrre, but in the back and loins it is broader

op]30site the intervertebral cartilages than at the

middle of the bodies, so that its margins present a

series of points or dentations with intervening concave

spaces. It adheres firmly to the fibro-cartilages and
to the contiguous margins of the bodies of the vertebras, but it is

separated from the middle of the bodies by the transverse parts of the

large venous plexu.s. Between the ligament and the prolongation of the

dura mater which lines the canal, some loose connective tissue is

interposed.
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The joints of the articulating processes present each a synovial
cavity surrounded by an irregular fibrous capsule. The fibrous bands

Fig. 120. Fig. 120.

—

The Arcues op three Dorsal Veu-
TEBK.E, SEKN FROM BEFORE. ^

The bodies of tlie vertebrre have been removed by
sawing througli the pedicles, to show the articular

capsules and the ligameuta subflava.

of these capsules are long-er and looser in

the cervical than in the dorsal and lumbar
regions.

The ligamenta subflava arc ligaments
consisting of yellow elastic tissue, ^vhich

connect the laminw of the vertebras. Their
fibres are nearly vertical, and are attached
superiorly to the anterior surface of the

lamina of one vertebra near its inferior margin, and inferiorly to the

upper margin and part of the posterior surface of the lamina of the

Fig. 121. Fig. 121.—Antero-Posterior Vertical Sec-
tion OP THE UPPER PART OF THE VERTEBRAL
Column, and part of the Occipital Bone,
SHOWING the Articulations. (A. T. after

Arnold.

)

1, 1, anterior common ligament of the bodies

of the vertebrai ; 1', anterior atlanto-occipital

ligament ; 2, from this figure upwards the pos-

terior common ligament of the bodies ;
2', the

continuation of the preceding or apparatus liga-

meatosus lying on the basilar process of the

occipital bone ; 3, 3, 3, these figures are placed

on the inside of the arches of the 2nd cervical

and Lst and Gth dorsal vertebrie ; the ligamenta

.subflava are to be seen stretching between the

laminas ; 4, 4, jilaced upon two of the int^r-

.spinous ligaments ;
4' divided edge of the

occipital bone behind the foramen magnum, and
below it, tlie posterior occipito-atlantal ligament

;

5, 5, supraspinous ligaments ; 6, ligamentum
nuchra ; -I- , its upper extremity at the occipital

tuberosity ; + -|- , its lower extremity terminat-

ing in the supra.spinous ligaments of the upper

dorsal vertebrre.

vertebra beneath. They are most dis-

tinctly seen when the arches are de-

tached from the bodies of the vertebrw,

and they are viewed from the front.

Posteriorly they appear short, and in

the dorsal region are concealed by the

promment inferior margins of the

lammas and the roots of the spines.

Their outer margins are close to the

articulating processes ; their inner margins are thickened and in contact

with each other beneath the root of the spinous process.

The ligamenta subflava do not exist between the occiput and the
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atlas, nor between the latter and the axis ; common fibrous membrane
supplies their place in these two spaces, constituting posterior occipito-

atlantal and atlauto-axial ligaments.

The interspinous ligaments, thin and rather membranous, have an
attachment extending from the root to near the summit of each spinous

process, and connect the inferior border of one with the superior border ^•

of that next below it. They are best seen in the lumbar region, and are

least developed in the neck.

The supraspinous ligaments consist of small compressed bundles

of longitudinal fibres, which connect the summits of the spinous pro-

cesses, and form a continuous chain from the seventh cervical vertebra

to the spine of the sacrum. The superficial fibres pass down from a

given vertebra to the third or fourth below it ; those more deeply

seated reach only from one to the next, or the second below it.

The ligamentum nuchas is the continuation upwards of the

supraspinous ligament. It is, in the human subject, a thin inter-

muscular septum of elastic and white fibrous tissue, the most super-

ficial part of which extends from the spine of the seventh cervical

vertebra to the occipital protuberance, while the deeper fibres, springing

from the same origin, pass to the occipital spine, and the spines of the

six upper vertebrae. It is the representative of a strong elastic struc-

ture which suspends the head in the lower animals.

The intertransverse ligaments are unimportant bands extending

between the transverse processes. In the lumbar regions they are

membranous, in the dorsal region they are rounded bundles intimately

connected with the muscles of the back ; and in the neck they arc

usually reduced to a few irregular fibres, which may in some instances

be wanting.

Movements.—The movements of flexion and extension of the vertebral column
are freely allowed in the cervical and lumbar regions, but in the dorsal are limited

by the small amount of intervertebral substance and the imbrication of the

laminas. The greatest bending backwards is permitted in the cervical, the

greatest bending forwards in the lumbar region, especially between the fourth

and fifth lumbar vertebras. Movements in other directions are limited chieflj' by
the articular processes. In the dorsal region the articular surfaces of each verte-

bra lie in the arc of a circle whose centre is in front of the vertebras, and round
this centre a considerable degree of rotation is pennitted. In the lumbar
region, the centre of the circle in which the ai-ticular surfaces lie is placed behind,

so that rotation is i^revented : the articular iirocesses, however, fit sufficientlj^

loosely to iieimit of lateral flexion, and by combination of this with antero-po.?.-

terior flexion, some degree of circumdiiction is produced. The articular sur-

faces of the cervical vertebrae, being oblique and placed in nearly the same trans-

verse plane, allow neither pure rotation nor jiure lateral flexion. They pennit,

besides foiTv^ard and backward motion, only one other, which is rotatorj^ round
an oblique axis—the inferior articulatmg process of one side gliding upwards
and forwards on the ojiposmg surface, and that of the other side gliding down-
wards and backfl-ards, by which a combmation of lateral flexion and rotation is

obtained.

ARTICULATIONS OF THE ATLAS, AXIS, AND OCCIPITAL BONE.

The atlas, axis, and occipital bone are connected by articular surfaces

and ligaments, without the presence of intervertebral discs.

Two pairs of synovial articulations, surrounded by capsular

ligaments, connect the lateral masses of the atlas with the superior
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nrticnlar surfaces of the axis and with the condyles of the occipital bone.

The atlanto-axial capsule is strengthened behind by an accessory liga-

ment, directed downwards and inwards to the body of the axis near the

base of the odontoid process.

The transverse ligament of the atlas is a strong and thick

band, which extends across the ring of the atlas, and retains the odon-

toid process in its place. It is attached on each side to the tubercle

below the inner border of the superior articulating process. It is arched
backwards behind the odontoid process, and is broadened out in the

middle line. From the middle of its posterior surface a short thin

bundle of fibres passes down to be attached to the body of the axis,

whilst another passes up to the basilar process. These form, vdth the

transverse portion, the figure of a cross, and serve to bind the occiput

to the first two vertebra3 ; from this arrangement is derived the term
cruciform, which is sometimes applied to the transverse ligament and
its appendages together.

Fi-. 122. Fig. 122.—TuANSvERSE Ver-
tical Section of the

1 LOWER PART OF THE Oc-

cii'iTAL Bone, and the
TWO LTPER YeRTEBR.E
BEniND THE Articula-
tions (A. T. after Arnold).

1, 1, apparatus ligamen-

tosTis tui-ned up on the occi-

jiital hone ; 2, 2', vertical

l^art, and 3, 3, transverse

or principal i)art of the cru-

ciform ligament ; x , neck

of the odontoid process ; 4,

4, the alar or lateral odon-

toid ligaments ; 5, 5, the

accessory ligaments of the

atlanto-axial capsules ; 0, G, part of the capsular ligaments of the condylar articulations
;

7, 7, capsular ligaments of the atlanto-axial articulations ; 8, S, intertransverse ligaments

tetweeu the occiput and atlas.

Two synovial membranes are placed one in front and another

behind the odontoid process ; the first of these is situated between the

Fig. 123. Fig. 123.-

—

Horizontal Section throVgh the
Odonto-Atlantal Articulation. (A. T.) i

1, cut surface of the odontoid process ; 2,

cut surface of the anterior arch of the atlas
;

3, transverse ligament ; between 1 and 2, the

anterior synovial cavity, and between 1 and 3, the

posterior synovial cavity of the articulation ; 4, is

placed on the back part of the left superior ai-ti-

cular process of the atlas ; the anterior part of

this process, and that of the other side, have been

partly removed by the section. For the sake of

distinctness, the synovial spaces are represented

somewhat wider than natural.

process and the anterior arch of the atlas, the other between the process

and the transverse ligament.
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The lateral or alar odontoid ligaments are two thick and very

strong- bundles of fibres, which extend from the sides of the summit of the

odontoid process outwards and a little upwards to be implanted into the

rough depression on the inner side of

each condyle of the occipital bone, and Fig. 1-24.

into a small part of the margin of the

foramen magnum. Some of the fibres

ofthe two ligaments are continuous across

the middle line.

Fig. 124.

—

Transverse Section similar to

THAT REPRESENTED IN" FiG. 122, THE CRUCI-
FORM Ligaments uaving been removed. (A.

T.)

4, alar odontoid ligament ; 5, accessory atlanto-

axial ligawent ; <3, 7, capsular ligaments of the
occipito-atlautal and the atlanto-axial articulations

;

9, head of the odontoid process ; 9, 9', middle
odontoid ligament.

Fig. 125.

Fig. 125.

—

The Ligamentous Structures which surround the Articulations op
THE Occiput and two Upper Vertebr.e. i

A, the lower part of the skull sawn transversely through the basilar process, with the
atlas and axis, viewed from before. 1, the anterior occipito-atlantal ligament ; 2, the
accessory occipito-atlantal ligament

; 3, the anterior atlanto-axial ligament.
]], the lower part of the skull, with three adjacent vertebrre, viewed from behind. 1,

the^posterior occipito-atlantal ligament ; 2, the posterior atlanto-axial ligament.
C, the occipital bone sawn transversely through the foramen magnum, and a part of the

arches of the atlas and axis removed posteriorly, so as to show the apparatus ligamentosus.
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The I/{/ammium susjirnsorium dentls or middle odontoid ligament

consists of fibres which pass directly upwards from the summit of the

odontoid process to the margin of the foramen magnum.
The occipito-axial ligament sometimes called apparatus ligamen-

tosus colli, is the continuation upwards of the posterior common liga-

ment, and by its breadth covers the cruciform and odontoid ligaments.

It is attached above in the basilar groove, and below to the body of

the axis.

The anterior occipitc-atlantal ligament extends from the ante-

rior border of the occi])ital foramen, between the condyles, to the anterior

arch of the atlas. It is thin, broad, and membranous ; but in the

median line it is strengthened by an accessory ligament, thick and

round, placed in front of it, which is sometimes described as the com-

mencement of the anterior common ligament.

The anterior atlanto-axial ligament, likewise thin and mem-
branous, except in the middle, where it is considerably thickened,

extends from the anterior arch of the atlas to the body of the axis.

The posterior occipitc-atlantal ligament, thin and membranous,

is attached superiorly to all that part of the margin of the occipital

foramen which is behind the condyles, and inferiorly to the adjacent

"border of the arch of the atlas. It is partly blended with the dura

mater.

The posterior atlanto-axial ligament, similar to the preceding,

connects the neural arch of the atlas with that of the axis, in the

absence of ligamentum subflavum.

Movements.—The atlanto-axial articulation is so constracted that the head,

together with the atlas, is rotated on the axis : the odontoid process serving as a

pivot. The rotation is limited by the check ligaments. The occipito-atlantal

articulation takes no part in rotation, but allows the head to be freely raised or

depressed upon the vertebral column. "Wlien the atlas is placed symmetrically

over the axis, it is seen that the opposing articular surfaces, instead of fitting

one to the other, come very slightly into contact, the surface of the axis being

inclined too little outwards, and presenting an antero-posterior convexity, to

which there is no corresponding concavity presented by the atlas : but a slight

rotation brings the bones into a stable position, in which the anterior half of

one articular surface of the axis and the posterior half of the other, are laid

closely against the atlas. It wall also be found that a small amoimt of oblique

motion between the atlas and occipital bone is permitted, by which the anterior

half of one condyle and the posterior part of the other may be rested together on

the atlas, and that that is the position of greatest stability. This oblique posi-

tion is that into which the bones are brought when there is any lateral flexure

of the column, as is the case m the most natural and easy attitudes.

ARTICULATIONS OF THE PaBS.

The articulations of the ribs may be divided into three sets, costo-

central, costo-transverse, and costo-sternal.

The cosTO-CENTRAL ARTICULATION Unites the head of the rib, in most

instances, with the bodies of two vertebrai by two distinct synovial

joints, supported by ligaments as follows.

The anterior costo-central ligament, radialcd or sU'llate, consists

of three bundles, of which the middle one j^asses horizontally forwards

upon the corresponding intervertebral fibro-cartilage, the superior

ascends to the body of the vertebra above it, and the inferior descends
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to that below. In the first, eleventh, and twelfth ribs, this ligament

is inserted into only one vertebral body, and into no fibro-cartilage.

Fii,'. 126.—The Sth, Gxir, Tin, Sth,

AND 9th Dorsal Vertebra, -with

PARTS OF THE GtH, TtH AND 8tU

Ribs, from the right side and
FRONT. {A. T.) i

The 9tli rib has been removed to

sliow the articular surfaces of the ver-

telirre corresponding to it ; 3 & 4, tlie

heads of the 6th and 7th ribs, from
which the stellate ligaments are seen

spreading over the two adjacent verte-

liral bodies and intervertebral substance;

5, the liead of the Sth rib, from which
the stellate ligament has been removed,

so as to expose the upper and lower

synovial cavities, and between them
the interarticular ligament ; 6, lower,

and 6', upper facet of the costo-central

articulation ; 7, posterior costo-trans-

verse ligament ; 7', the costo-transverse

synovial canity ;
7", the costo-transverse

articular facet ; 8, superior costo-trans-

verse ligament ; 9, superior articular

process of the 5th vertebra ; 9', inferior

of tlie 9th.

The interarticular liga-

ment is a thin and short l)and

of fibres, which passes trans-

versely from the ridge sc})arating the two articular surfaces on the

head of the rib to the intervertebral substance, and divides the articu-

Fig. 127.Fig. 127.

—

Five Dorsal Vertkbr.e, with portions

OF the corresponding Ribs. 5

1 and 2 are yjlaced on the lamina3 of the vertebrte.

close to the interspinous ligaments ; 3, ligamentum sub-

llavum ; 4, anterior costo-ti'ansverso ligament ; 5, poste-

rior costo-transverse ligaiuent.

lation into two parts, each lined by a separate

synovial membrane. Tlie ligament does not
exist in the articulations of the first, eleventh,

or twelfth ribs, as these ribs are each attached

to only one vertebral body by a single syno-
vial joint.

The COSTO-TRANSVEESE ARTICULATION
unites the tubercle and neck of the rib to the corresponding transverse

process by a synovial joint and ligaments, and by a longer ligament
to the transverse process of the vertebra above.

The posterior costo-transverse ligament is a distinct band
extending outvrards from the posterior part of the summit of the trans-

verse process to the rough external part of the tul)ercle of the ril).

The middle or interosseous costo-transverse ligament, consists

of a series of short parallel fil)res, which unite the neck of the rib

to the anterior surface of the contiguous transverse process. These
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fibres are seen on rcmovino; by horizontal section a portion of the rib

and transverse process, and forcibly drawing the one from the other.

Fi£r. 12S. Fig. 128.— Horizontal Section
OP A Dorsal Vertebra, with
THE adjacent I'ORTIOIfS OF TWO
Ribs. |

1, the rib ; 2, transverse i^ro-

cesi ; 3, anterior costo-central liga-

ment ; 5, iiosterior costo-trausverse

ligament ; 6, interosseous or middle

costo-transverse ligament.

The superior costo-

transverse ligament, (Ul-

terior or Joiyi, consists of

fasciculi of fibres, passing

from the neck of the rib

obliquely upwards and outwards to the lower margin of the transverse

process next above it. It does not exist in the articulation of the first

rib.

There are no synovial joints, but only posterior costo-transverse

ligaments, between the two lovrest ribs and the transverse processes.

Tlie cosTO-STERNAL ARTICULATIONS, situated l:)etween the anterior

extremities of the cartilages of the sternal ribs, and the corresponding

fossa3 in the margins of the sternum, consist of small synovial capsules

covered and supported byjinterjor, posterior, upper aucLlower lignmcnff.

The anterior ligamentous fibres are thin, scattered, and radiated, passing

from the extremity of the cartilage to the anterior surface of the

sternum, where they interlace with those of the opposite side, and are

blended with the aponeurosis of the pectoralis major muscle ; the

posterior fibres are similarly disposed, but not so thick or numerous,

and connect the thoracic surfaces of the same parts ; the upper and

lower ligamentous fibres are inconsiderable, and are placed above and
below the joint. SijnoviaJ cavities are interpased between the end of

the cartilage of each true rib (excepting the first) and the sternum, that

of the seventh is single ; the others are usually divided into an upper

and lower cavity by interarticular fibres attached to the end of the

cartilage and to the sternum. The cartilage of the first rib is almost

always directly united to the sternum.

A thin fasciculus of fibres connecting the cartilage of the seventh

rib, and sometimes likewise that of the sixth, with the xiphoid car-

tilage, is called the cosio-xiphoid ligament.

Articulation of the cartilages one with another.—The cartilages

of some of the ribs, viz., from tlie sixth to the ninth, have a part of

their adjacent borders smoothed into articular surfaces, which are held

in connection l)y ligamentous fibres, lined by synovial membranes. Some
of the articular surfaces are occasionally found to be wanting.

Connection of the ribs with their cartilages.—The external

extremities of the cartilages are fixed into the oval depressions on the

ends of the ribs, and the union receives support from the periosteum.

Ligaments of the sternum.—The manubrium, ).)ody, and xiphoid

process of the sternum, so long as they are not united by bone, are

connected by ini:ervcning cartilage, and by anterior and posterior liga-

ments, which have chiefly a longitudinal direction. The whole sternum
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is much strengthened by thick periosteum, and by the radiating

bands of the costo-sternal ligaments already mentioned.

Fig. 129.

—

Articul.\tions of the
Steenum, Clavicle, and Ribs,

as seen from before. (a. t.

,

after Arnold.
) 5

On the riglit of the middle line

the anterior ligaments are showTi

;

on the left side, the front parts of

the clavicle, sternum and costal

cartilages have been removed so as

to display the articular ca\'ities.

1 to 10, the anterior extremities of

the ribs from the first to the tenth

inclusive, on the right side ;
1' to

ICi', the costal cartilages of the left

side from the first to the tenth

;

at 1', the direct union of the first

costal cartilage with the sternum is

shown ; at the sternal ends of the

cartilages marked 2' to 6', the small

double spiovial cavities are shown
opened ; between the costal cartilages

on the right side, ligamentous bands

are shown stretching over the inter-

costal spaces ; and on the left side,

by a section, small syno^•ial cavities

are shown between the adjacent

edges of the intercostal, cartilages

from the fith to the 9th ; on the

front of the right half of the

sternum the radiating anterior costo-

stenial ligaments are shownti ; 11,

the ensiform process ; 12, 12', the

inter-clavicular ligament ; and be-

low 12, the anterior sterno-clavicu-

lar ligament ; below 12', the sterno-

clavicular articulation is opened,

showing the interarticular fibro-

cartilage and double synovial cavity

;

13, the costo-clavicular or rhomboid
ligament.

Movements of the Ribs.—Each rib is capable of a certain amount of eleva-

tion and depression, and of rotation on an axis passing between its vertebral

and sternal ends. The heads of the ribs are. however, bound down by the

interarticular ligaments so tightly as to prevent any gliding motion at

the attachments of those ligaments, which may therefore be regarded as the

fixed pomts round which the ribs are moved. TVTien the vertebral column
is bent foi-rvards, the ribs are depressed ; and when the column is rotated,

the ribs of that side towards which the upper part of the trunk is tmned
are raised, and those of the other side correspondingly depressed. The move-
ment of the tubercle of the rib on the transverse process is of a gliding

description, in the circumference of a cncle of which the head of the rib is the

centre ; and as the plane in which the ojiposed surfaces of the costo-transverse

articulation in most instances lie looks upwards and backwards, the ribs are

moved backwards as well as upwards m mspiration, and forwards and down-
wards in expiration. The combined movements of the thoracic walls in respira-

tion will be described along -with the actions of the intercostal muscles. It is

sufficient at present to state that the elevation and rotation of the ribs in mspi-

ration are the main causes of the antero-posterior and transverse enlargement

of the chest. The angular movement is greatest in the upper and least in the

lowest ribs.
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AETICULATIONS OF THE HEAD.

TEMPOEO-MAXILLARY ARTICTJLATION.

The lower jaw articulates by its condyle on each side with the smooth
surface of the temporal bone, extending over the part of the yienoid

Ficr. I no. Fig. ICO. A I'ORTION OF THK
Skull with the Lower Jaw
ANi> Hyoid Bone, seen froji

THE RIGHT AND OUTER SIDE.

(A. T., after Arnold.) i

1, tlie external lateral ligament

;

2, a part of the capsule of the

joint ; 3, styloid process ; 4, stylo-

maxillary ligament ; 5, stylo-hyoid

ligament ; 6, lesser cornu of the

hyoid bone with some short liga-

ments attaching it to the body
and great cornu ; 7, the body

;

8, the great cornu.

fossa in front of the Glaser-

ian fissure and the anterior

root of the zygoma. The
joint is divided by an in-

terarticular fibro-cartilage

into an upper and a lower

synovial cavity.

The external lateral ligament is a short fasciculus of fibres,

attached above to the external surface and the tubercle of the zygoma ;

Fig. 131, Fig. 131. A PORTION OP THE SkULIi

AND Lower Jaw with half the hyoid

BONE, seen from THE INSIDE, (A. T.) i

The numbers are the same as in Fig.

130 ; 3, the styloid i^rocess, detached from

the skull ; 7, the posterior and inner sur-

face of the right half of the body of the

hyoid bone ; 9, the internal lateral liga-

ment of the temporo-maxillary joint ; 10,

the upper opening of the inferior dental

canal.

and below, to the external surface

and posterior border of the neck

of the lower jaw, its fibres being

directed downwards and back-

wards. Thin and short additional

ligamentous fibres cover the syno-

vial mem])rane in front and on the

inside, forming an irregular cap-

sule round the joint.

The internal lateral ligament, tliin, loose, and elongated, lies at

some diSLcvUce from the joint. It extends fi'om the spinous process of

the sphenoid bone downwards and a little forwards, to be attached to

the inner border of the inferior dental foramen. Between it and the

lower jaw are placed the external pterygoid muscle, the internal max-

illary artery, and the inferior dental nerve. It has no immediate
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connection -with the joint, and by some anatomists is not recognised as
a liij'ament.

The interarticular fibro-cartilage is a thin plate plaGcd between
the articular surfaces of the bones. It is of an oval form, broadest
transversely, thickest posteriorly, and thinnest at its centre, where it

is sometimes perforated. The inferior surface, which is in contact with
the condyle, is concave ; the superior is concavo-convex from before

backwards, conforming with the articular snrface of the temporal bone.

Its circumference is connected at the outside with the external lateral

ligament, and anteriorly with the external pterygoid muscle.

Synovial Membranes.—The synovial membrane which lies between

Fix. 1-32.Fig. 132.

—

Antero-Posterior
Section of the Tejiporo-

MAXILLARY Articulation
OF the right side. (A. T.) ^

1, is placed close to the

articular eminence, and points

to the superior synovial cavity

of the joint ; '2, is placed

close to the articular surface

of the head of the lower jaw,

and points to the inferior

synovial cavity of the joint
;

X , is placed on the thicker

Ijosterior portion of the inter-

articiilar tibro-cartilatre.

the interarticular fibro-

cartilage and the glenoid

cavity is larger and looser

than that which is in-

terposed between the

fibro-cartilage and the condyle of the jaw. When the fibro-cartilage

is perforated, the upper and lower synovial cavities necessarily com-
municate witli each other.

The stylo-maxillary ligament is the name given to a strong
thickened band of fibres connected with the cervical fascia extending
from near the point of the styloid process to the posterior border of the
ramus of the jaw, where it is inserted between the masseter and
internal pterygoid muscles. It separates the parotid from the sub-
maxillary gland.

It may be proper also to mention in this place the stylo-liyoid liga-
ment, a thin fibrous cord, which extends from the point of the styloid
]n'ocess to the lesser cornu of the hyoid bone, and serves to suspend
that bone from the styloid process. A considerable portion of the
stylo-hyoid ligament is sometimes converted into bone in the human
subject, and in many animals it is naturally osseous, constituting the
ejniti/al hone.

Movements.—The jaw is capable of movements of elevation and depression,
of some degi-ee of lateral displacement, and of protraction and retraction ; but it

is to be observed that when the jaw is depressed, as in opening the mouth, the
condyle advances from the glenoid cavity so as to be placed on the articular

eminence in front of it. The movements which take place in the superior and
VOL. I. L
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inferior compartments of the joint are of different kinds. In the upper the

fibro-cai-tilage glides backwards and forAvards on the temporal bone : in the

lower compartment the condyle rotates on a transverse axis against the fibro-

cartilage. In opening the mouth the two movements are combined : the jaw

and fibro-cartilage together move forwards and rest on the convex root of the

zygoma, while at the same time the condyle revolves on the fibro-cartilage.

A\Tien the lower incisors are protnided beyond those of the upper jaw, the move-

ment is confined chiefly to the ujiper articulation ; and when the same movement

is alternately performed in the joints of opposite sides a horizontal, circular, or

grinding motion is produced. The fibres of the external lateral ligament remain

tight in opening the njouth. owing to the descent of the condyle when it pa^^ses

forwards on the articular eminence.

ARTICULATIONS OF THE UPPER LIMB.

THE SCAPULO-CLAVICULAR ARCH.

The supporting arch of the npper limb has only one point of attach-

ment to the skeleton of the trunk, namely, that at the sterno-clavicular

articulation ; the scapula being connected with the ti'unk only by
muscles.

The clavicle articulates at its inner end with the first bone of the

sternum, and is connected by ligaments to its fellow of the opposite

side and to the first rib. At its outer end it is united to the scapula.

Steiino-Clavicular Articulatiox.—The articular surface of the

inner end of the clavicle is considerably larger than the opposing sur-

face of the sternum. Between the two bones an interarticular fibro-

cartilage is interposed.

Tlie anterior sterno-clavicular ligament, broad and consisting of

parallel fibres, passes from the inner extremity of the clavicle in front,

downwards and inwards, upon the anterior surface of the sternum.

The posterior sterno-clavicular ligament, on the ]30sterior

aspect of the joint, is of similar conformation to the anterior ligament,

but is not so broad or strongly marked.

The interclavicular ligament is a dense fasciculus of fibres passing

over the sternal ends of both clavicles. It dips downwards in the

middle, where it is attached to the interclavicular notch of the sternum.

The interarticular jBlbro-cartilage, nearly circular in its form, and
thicker above and at its margins than at the centre, is interposed be-

tween the articulating surfaces of the sternum and clavicle. Towards
its upper part it is attached to the inner and U])per part of tlie clavicle,

and at its lower edge to the cartilage of the first rib. In the latter

sitnntion it is thin and prolonged out\Yards, beneath the inferior border

of the clavicle.

Synovial mem'branes.—In this articulation, as in that of the

lower jaw, there are two cavities lined by synovial membrane, one on
each side of the interarticular fibro-cartilage.

The costo-clavicular or rhomboid ligament does not properly

form part of the sterno-clavicular articulation
; yet it contributes ma-

terially to retain the clavicle in its situation. It is attached inferiorly

to the cartilage of the first rib near its sternal end, and passes obliquely

backwards and upwards, to be fixed to a rough depression at the under

surface of the clavicle near the sternal end.

Scapulo-Clavicular Articulations.—At its outer end the clavicle

ai'ticulates with the acromion and coracoid processes of the scapula.
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The acromio-clavicular articulation is a synovial joint uniting
the outer extremity of the clavicle 'with the inner edc^e of the acromion.
It is supported above by a thick and broad superior lirjament, and
below by an inferior liijament which is not so strong. An infrrarfiniJar

Jihro-carfiJage is frequently present, but is sometimes wanting. It is

wedge-shaped, attached by its base to the superior ligament, and
only partially separates the small oval articular surfaces.

Fi.?. 133.

Fig. 133.- -VlEW FROM BEFORE OP THE ARTICULATIONS OP THE ShOCLDER BoNES.

(A. T.) i

1, aci-omio-cla%-icular articulation ; 2, conoid, and 3, trapezoid part of the coraco-

clavicular ligament ; 4, near the suprascapular ligament ; 5, on the coracoid process,

points to the coraco-acromial ligament ; 6, the capsular ligament of the shoulder joint ;

7, the coraco-humeral ligament ; above 6, an aperture in the capsular ligament through

which the tendon of the subscapularis muscle passes ; 8, tendon of the glenoid head of

the biceps muscle ; 9, right half of the interclavicular ligament ; 10, interai-ticular fibro-

cartilage of the stemo-clavicular articulation ; 11, the costo-clavicular ligament ; 12 and

13, the cartilage and small imrt of the second and third ribs attached by their anterior

costo-sternal lisaments.

The coraco-clavicular ligament, which connects the clavicle

with the coracoid process of the scapula, is divisible into two parts.

The conoid ligament, which is the posterior or internal fasciculus, broad

above, narrow below, is attached inferiorly to the inner parfe of the root

of the coracoid process, and superiorly to the conoid tubercle of the

clavicle : its fibres are directed backwards and upwards. The trapezoul

ligament, the anterior or external fasciculus, slopes upwards, backwards,

and outwards from the inner border of the coracoid process to anob-

lioue line extending outwards from the conoid tubercle, on which it i&

L 2
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inserted into the clavicle. In the angle between the conoid and trapezoid

ligaments there is frequently present a synovial bursa.

Movements.—The movements allowed at the clavicular articulations are

limited, not yo much by the foiins of the articular surfaces, as by the costo-

clavicular and coraco-cla-^-icular ligaments, and the position of the thoracic wall.

When the clavicle is forcibly depressed, as in liftuig a. heavy weight, it presses

upon the first rib, its sternal end rises, and the interarticular cartilage and inter-

clavicular ligament are put upon the stretch. When the shoulders are tl^a^\^l

backwards and do^vnwards the angle between the clavicle and the upper border

of the scapula is increased by the descent of the scapular arch on the conical

wall of the thorax. In raising and depressmg the arm to its full extent, there

is not only vertical movement at the shoulder joint, but also movement at the

stemo-clavicular and acromio-clavicular articulations.

Ligaments of the Scapula.—There are two ligaments which

stretch fi'om one part of the scapula to another, I. The coracoid or

suprascapular ligament is a thin, flat band of fibres, attached by

its extremities to the opposite margins of the notch at the root of the

coracoid process, which it thus converts into a foramen for the trans-

mission of the supra-scapular nerve, the corresponding artery most
commonly passing above it. This ligament is fi-equently converted into

bone. 2. The coraco-acromial ligament, broad, firm, and triangular,

is attached by its broader extremity to the outer edge of the coracoid

process, and by the narrower to the tip of the acromion. Its inferior

surface looks downwards upon the shoulder joint, the superior is covered

by the deltoid muscle. It completes the arch formed by the coracoid

and acromion processes, and gives protection to the shoulder joint.

THE SHOULDER JOINT.

In this articulation the large and hemispherical head of the humerus
is opposed to the much smaller surface of the glenoid cavity of the

scapula. The bones are retained in position, not by the direct tension

of ligaments, which would restrict too much the movements of the joint,

but by surrounding muscles and atmospheric pressure.

Fig. 134. Fig. 134.

—

View of the Glenoid Cavity and Liga-
ments BETWEEN the ScAPULA AND ClAVICLE OF
THE RIGHT SIDE. 3

1, glenoid fossa, its cartilaginous surface ; 2, the
glenoid ligament or fibrous border ; 3, the tendon of

the biceps muscle seen in connection with the u^jper

part of the glenoid fossa and ligament ; 4, ujiper sur-

face of the coracoid process ; 5 and (>, on the adjacent
part of the clavicle ; 4 to 5, the conoid ; 4 to (J, the
trapezoid portion of the coraco-clavicular ligiDiient

;. 7,

the apex of the acromion ^jrocess ; 4 to 7, the coraco-

acromial ligament ; 8, the acromio-clavicular articu-

lation, whicli is represented as open anteriorly, show-
ing a wedge-shaped interarticular cartilage attached
above to the superior acromio-clavicular ligament

;

X , the inferior acromio-clavicular ligament.

The capsular ligament is attached to the scapula round the
jnargin of the glenoid cavity, and to the humerus at the place where
the neck springs from the tuberosities and shaft. It extends furthest
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down the humerus on the internal or inferior aspect, and is strongest

on the superior aspect. It is so lax that the humerus separates

from the glenoid cavity as soon as its muscular connections are detached.

Superiorly and posteriorly the capsule is strengthened by the tendons

of the supraspinatus„. infraspinatus, and teres minor muscles, which

are intimately connected with it as they pass over it to reach the great

tuberosity of the humerus. Anteriorly the tendon of the subscapularis

muscle comes into direct contact with the synovial membrane, which is

prolonged upon it through an oval opening. Tlie insertion of the

capsule is likewise interrupted opposite the bicipital groove, to give

passage to the long tendon of the biceps muscle.

The coraco-htiineral, or accessoiy ligament, is a broad bundle of

fibres extending obliquely over the upper and outer part of the articu-

lation ; it is attached to the root of the coracoid process, and thence

descends towards the greater tuberosity of the humerus, intimately

connected with the capsule. A few fibres of the coraco-humeral liga-

ment project into the joint, and are inserted into thejnner and upper

part of the bicipital groove ; these have been called the gleno-hnmeral

ligament, and are supposed to correspond with the ligamentum teres of

the hip joint.

Fk'. 135.

Fig. 135.—A Section through the Shoulder-Joint, Tendon op the Biceps and
Bicipital Groove, showing somewhat Diagrammatically the Synovial Cavity of
the Joint, &c. (A. T.) i

B, Outline of the same, to show the reflection op the Synovial Membrane
OVER THE Tendon.

1, outer part of the clavicle ; 2, the acromial end ; o, the cavity of the shoulder-joint

close to tlie upper jjart of the glenoid head, wliere there are seen the section of the carti-

lages on the liead of the humerus and in the glenoid cavity of the scapula, the glenoid

ligament and the origin of the tendon of the biceps muscle ; 4, the glenoid ligament in the

lower part of the cavity ; 5, the upper part of tlie capsular ligament and syno\'ial mem-
brane ; 6, the tendon of the biceps as it passes out of the joint into the bicij)ital groove

;

6', 6', the tubular prolongation of the synovial membrane round the tendon ; 7, the

reflection of the sjTiovial membrane on the humerus within the lower part of the capsular

ligament.

The glenoid ligament is a firm fibrous band, about two lines thick

which is fixed to the edge of the glenoid fossa, and thus deepens
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t];ie cavity. The upper part of it is connected with the tendon of the

long head of the biceps muscle, which is also fixed into the upper part

of the glenoid fossa, within the ca]3sule of the joint.

The" sjrnovial membrane is reflected uninterruptedly from the

margin of the glenoid cavity on the inner surface of the fibrous ca])-

suleto the humerus, but its form is complicated by its relation to the

tendons of the biceps and subscapularis muscles. The long tendon of

the biceps muscle traversing the joint in its course from the upper

border of the glenoid cavity to the bicipital groove, is enclosed in a

tubular sheath, formed by an offset or process of the synovial mem-
In-ane, which is continued down upon it beyond the fibrous capsule into

the bicipital groove, and is thence reflected upwards upon it to its

origin, where it again becomes continuous with the synovial mem-
brane of the capsule in such a manner as to preserve the integrity of

the membrane. The bursal prolongation of the synovial membrane on

the tendon of the subscapularis muscle is of variable extent, sometimes

scarcely existing, sometimes forming a considerable pouch on the venter

of the sca})ula.

Subacromial Bursa.—Superficial to the muscles covering the

top of the joint is a considerable bursa mucosa, by means of which

the contiguous surfaces of the coracoid and acromion processes,

and of the coraco-acromial ligament and deltoid muscle, are lubri-

cated, so as to facilitate the movements of the subjacent head of the

humerus. *

Movements.-—Great freedom of movement of the humerus in eveiy direction

is admitted at the shoulder-joint ; but superiorly and j^^osteriorly the extent of

the movement is somewhat limited by the margin of the acromion. "When the

arm is raised the great tiiberosity of the humerus becomes locked against the

acromion as soon as the position is reached in which the limb lies at right angles

to the trunk, and all further elevation is accomplished by movements in the

stemo-clavicular and acromio-clavicular articulations. The arch fonned by the

acromion, the coracoid process, and the deltoid ligament, lined by the sub-

acromial bursa, forms a sort of secondary socket in which the extremity of the

humerus, covered by the tendons inserted into the great tuljerosity. revolves, and

against which it is pressed when the weight of the body is made to rest upon the

arms.

ARTICULATIONS OF THE FOREARM AND ELBOW.

The bones of the forearm are united by a superior and an inferior

articulation and an interosseous membrane.
In the SUPERIOR radio-ulxar articulation the head of the radius is

connected with the small sigmoid cavity of the ulna by the annular
or orbicular ligament. This ligament is a strong band of fibres

attached to the ulna in front and behind, at the extremities of the small

sigmoid cavity, and forming four-fifths of a ring which encircles the

head of the radius and binds it firmly in its situation. The_externa[

lateral ligament of tlie elbow is inserted into its outer surface ; its deep

surface is smooth, and is lined by the synovial membrane of the elbow-

joint.

The INFERIOR RADio-ULNAR ARTICULATION.—The connection between

the semilunar surface of the radius and the lower end of the ulna is

effected by means of a fibro-cartilage, a synovial membrane, iind some

scattered ligamentous fil)res in front and behind. The triangular fibro-
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cartilage is a thick plate attached by its base to a ridge separating the

carpal liom the ulnar articulating surface of the radius ; and by its

pj„ ige,

—

The upper part op the Ulna, with the Fig. 130.

Orbicular Ligament op the Radius, h

1 upper division of the sigmoid surface on the olecranon
;

2 extremity of the coronoid process ; 5, orbicular ligament.

apex to a depression at the root of the styloid

process of the ulna, and to the side of that pro-

cess. Its upper surface looks towards the ulna,

its lower towards the cuneiform bone, and it

separates the inferior radio-ulnar articulation

from the wi'ist-joint. The synovial mem-
brane, sometimes called from its looseness )iic))i-

Irana saccifonnis, extends U})wards between the

radius and ulna, and horizontally inwards between

the ulna and triangular fibro-cartilage. When
the fibro-cartilage is perforated, as is occasionally

tlie case, this synovial cavity communicates with

that of the wrist-joint.

The interosseous membrane or ligament of the forearm is a thin,

Fig. 137.Fig. 137.

—

The lower parts op the Radius and
Ulna, with the Triangular Fibro-Cartilage

connecting them. §

1, ulna ; 2, its styloid process ; 3, radius ; 4,

articular surface for the scaplioid bone ; 5, that for

the semilunar boae ; 6, lower surface of the tri-

p.ngular fibro-cartilage ;
* *, a piece of whalebone

passed between the fibro-cartilage and the ulna.

flat, fibrous membrane, the direction of

whose fibres is for the most part ob-

liquely downwards and inwards, from
the interosseous ridge of the radius to

that of the ulna. Its superior border is

placed about an inch below the tubercle

of the radius, leaving an open space above (hiatus interosseus)

through which the posterior interosseous vessels pass. This space is

diminished in size by the round or oblique ligament, a thin, narrow
fasciculus of fibres extending obliquely downwards and outwards from
the coronoid process, to be attached to the radius about half an inch

below the tubercle. Other small bundles of fibres, having the same
direction as the round ligament, are often to be found at intervals,

decussating with the fibres of the interosseous ligament on its posterior

surface.

Movement Of the Radius on the Ulna.—The disposition of the annular

ligament allows the head of the radius to rotate freely within it, while the

lower end of the radius, bound by the triangular fibro-cartilage to the styloid

process of the ulna, has a freedom of circumduction round that point, by
which the hand is brought into the prone or the supine position. Thus in

pronation and supination the radius describes a part of a cone, the axis of which
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extends from the centre of the head of the radius to the styloid process of the
i;hia.

Fig. 13S. Fig. 13S.—A, Fkont, and
b, dack view of the
Aktic'ULATioxs of the
Forearm, Wrist anj
Hand, i

1, the internal lateral

ligament of the elbow-joint
;

2, the external lateral ; H, the

anterior ; 4, the posterior
;

5, orbicular ligament of the

radins ; 6, interosseous niera-

brane ; 7, oblique or round

ligament ; 8, internal lateral

ligament of the wrist ; 9,

external ; 10, anterior ; 11,

posterior ; 12, palmar, and
13, dorsal cariio-metacarijal

ligaments ; 14, ligaments

connecting metacarpal bones

;

15, transverse metacarjjal

ligament ; 16, carpo-meta-

caqial ligament of the

thumb ; 17, lateral liga-

ments connecting the phal-

angeal with the metacarijal

hones ; 18, lateral ligaments

of the phalanges.

THE ELBOW-JOINT,

The lower extremity

of the humerus is in

contact Avith the uhia

and radius at the

elbow, and forms with

them a hinge-joint.

The greater sigmoid

cavity of the ulna arti-

culates with the troch-

lea of the humerus, so

as to admit of flexion

and extension only ; while the cup-shaped depression on the head cf

the radius is fitted to turn freely on the rounded capitulum. These
bones are united ])rincipally by lateral ligaments.

The internal lateral ligament, composed of diverging and radiat-

ing fibres, is divisible into an anterior and a posterior part. The
anterior part radiates from the front of the internal condylar eminence
of the humerus, and is inserted into the coronoid process, along the

inner margin of the sigmoid cavity. The posterior part, of tlie same
triangular form, passes from the under and back part of the condylar
eminence downwards to the inner border of the olecranon ; and some
fibres are connected with a small transverse band, which passes over the

notch between the olecranon and the coronoid process.

The external lateral ligament, intimately connected with the

tendinous attachment of the extensor muscles, is shorter and much
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Fig. 139.

—

Ligaments op the Elbow-Joint. (A. T.) i

A, from the outer side and beliiml ; 1>, from tlie front ; C, from the inner side and
behind. 1, internal lateral ligament ; 2, external lateral ; 3, the middle strongest part

of the anterior ligament ; 4, orbicular ligament ; 5, posterior, represented as wrinkled

from relaxation in extension. In these figures the round ligament and upper part of the

interosseous membrane are also represented below the elbow -joint.

narrower than the internal. It is attached superiorly to the external

condylar eminence of the hnmerns, and inferiorly

becomes blended with the annular ligament of the Fig- UO-

radius, some of its hinder fibres being prolonged

to the external margin of the ulna.

Fig. 140.

—

Vertical Antero-Posterior Section op the
Elbow-Joint through the Greater Sigmoid Cavity

OP THE Ulna and corresponding Trochlear surface

OF THE Humerus. (A. T.) i

1, cut surface of the humerus ; 2, that of the ulna ; 3,

jjosterior jjart, and 4, anterior part of the synovial cavity of

the joint ; 5, orbicular ligament enclosing the head of the

radius ; 6, tendon of the biceps muscle at its insertion into

the tuberosity ; 7, is at the lower end of the round ligament.

The anterior ligament consists of a thin sheet

of fibres, strongest in its middle part, extending

downwards from above the coronoid pit of the

humerus to the coronoid process of the ulna and
the orbicular ligament.

The posterior ligament is comparatively

thin and weak, and consists of loose and irregular

fibres passing tranversely across the olecranon

fossa of the humerus, and from the sides of that fossa to the
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olecranon process, thus completing the • capsule of the joint be-

hind.

The synovial membrane extends upwards on the humerus so far as

to line tlie fossas for the coronoid and olecranon processes, and is loose

and vascular in the latter positions. It is also prolonged round the neck

of the radius, and lines the annular ligament.

Movements.—Flexion and extension are the only movements which can take

place between the humerus and ulna ; and these are limited by the locking- of

the coronoid and olecranon processes in the respective fossas of the humerus
which receive them. The jjath of motion is in a nearly vertical plane, with a
direction slightly outwards. The mner lip of the trochlea being i^rominent

below, forms an exi:)ansion which corresponds to an inward projection of the

coronoid part of the ulnar surface, and is only brought into use in hexion ; and
the outer lip of the trochlea, being everted at the upper and back iiart. forms a
surface which is only in use in complete extension, and which then corresjjonds

to a surface on the outer aspect of the olecranon, which comes into contact with
no other part of the humerus. In flexion and extension the radius moves by its

cup-shaped head upon the capitulum, and on the groove between that process

iind the trochlea, by a ridge internal to the cup. It is most comi^letely in contact

with the humerus in the position of semi-flexion and semi- pronation. In full

extension and suiiination, the anterior margin of the head of the radius is barely

in contact v.dth the inferior surface of the capitulum. In full flexion the marghi
of the head of the radius rests against the pit above the capitulum,

THE WRIST-JOINT AND ARTICULATIONS OF THE HAND.

The RADio-a\EPAL articulation, or wrist-joint, is formed between
the radius and triangular fibro-cartilage above, and the scaphoid,

semilunar and cuneiform bones below. The superior surface, concave
1 )oth transversely and from before backwards, is subdivided by linear ele-

vations into three parts corresponding to the three bones below, the

innermost part being formed by the fibro-cartilage. The inferior

surface, convex in both directions, is prolonged further down upon the

carpal bones behind than in front.

The internal lateral ligament is a rounded cord passing directly

downwards from the extremity of the styloid process of the ulna, to the

cuneiform bone ; it also sends some hbres to the anterior annular
ligament and the pisiform bone.

The external lateral ligament extends from the styloid process of
the radius to a rough surface on the outer side of the scaphoid bone,
some of its fibres being prolonged to the trapezium, and also to the

anterior annular ligament of the wrist.

The anterior ligament, broad and membranous, consists partly of
fibres which have a nearly transverse direction, partly of others which
diverge as they descend from the anterior border of the radius to the

scai)hoid, semilunar, and cuneiform bones ; some of them are continued
to the OS magnum.
The posterior ligament extends obliquely downwards and inwards,

from the extremity of tlie radius, to the posterior surface of the first

row of the carpal bones, especially the cuneiform bone ; its fibres are

prolonged some distance on the surface of the carpal bones.

The synovial membrane is reflected from the radius and the

triangular fibro-cartilage, on the suiidunding ligaments, and, after

lining these, passes to the margins of tiic opposed surface of the carpal

bones.
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The Carpal Articulations.—The bones of the carpus, the pisiform

excepted, are so arranged in two rows, that while only slij^iit movement
can take place between the members of each row, a considerable amount
of movement is possible between the two rows. The surface presented
bj' the first row to the second is concave both transversely and from
before backwards in the greater part of its extent, but at its outer side

it is bounded by the convex part of the scaphoid bone. The opjiosing

surface of the second row is concavo-convex from without inwards, the

concavity being formed by the trapezium and trapezoid, the convexity

by the OS magnum and unciform bone.

Fig. 141.

Fig. 141, A.—DoKSAi, VIEW of the dkeper Ligamknts op the Wkist-Juixt, ani> op
THE Carpal and Carpo-Metacarpal Articulations. (A. T., after Arnold). |

1, lower part of tie ul-.a ; 2, external lateral ligament of the wrist-joint ; 3, internal ;

near it descending ( bli luely to 6, from the radius, the dorsal radio-carpal ligament
;

4 to 5, transverse dorsal ligaments of the tii-st row ; 4, is on the scaphoid ; 5, on the

semilunar bone ; 6, cuneiform bone, with the attachment of the dorsal radio-cari)al liga-

ment ; 7, trapezium ; S, trapezoid ; 9, os magnum ; 10, unciform ; 11 to 15, first to fiftli

metacarpal bones ; 7 to 8, 8 to 9, and 9 to Id, transverse dorsal ligaments of the secoml

row of carjial bones ; 4 to 8, 4 to 9, 5 to 9, and others, dorsal ligaments between the first

and second row ; 8 to 12, 9 to 13, and others, dorsal ligaments from the second row to

the metacarpal bones ; between the metacai'iial bones, from 11 to 15, the dorsal inter-

metacarpal ligaments.

Fig. 141, B.

—

Palmar view of the Ligaments of the Wrist-Joint, and of xhk
Carpal and Carpo-Metacarpal Articulations. (A. T.) .^

The anterior radio-carpal ligament has been lemoved : 1, anterior ligament of the lo\\er

radio-ulnar articulation ; 2, external, and 3, internal lateral ligament of the wrist-joint

;

4, scaphoid bone ; 5, semilunar ; 6, cuneiform ; 7, pisiform, with the tendon of Hexor

carpi \ilnaris attached : 4 to 5, and 5 to 6, palmar transverse ligaments of the first row-
;

8, external lateral ligament between the first and second row of cari)al bones ; 9, trape-

zium (the trapezoid is not numbered) ;' 10, os magnum ; 11, hooked process of the unciform

bone, 9 to lU, 10 to 11, and others, transverse palmar ligaments of the second row
; 4 to

10, and 6 to 10, some of the palmar ligaments uniting the two rows, converging on the os

magnum ; 7 to 11, ligament from the pisiform bone to the unciform process ; 7 to 16,

ligament from the pisiform to the fifth metacarpal bone ; 12, external ligament of the

first canw-iMetacai-pal articulation, the internal of which is also shown : 13, 14, 15, 16,

the proximal ends of the second to the fifth metacarpal bones, on whiel* the palmar trans-

verse, and on three of them, a set of piso-metacarpal ligaments are shown.



ine ARTICFLATIOXS OF THE UPrEn LIMB.

The two rows of carpal bones arc miitccl by dorsal, palmar, and
lateral ligaments. Tlie latfral liijamcnts are placed one at the radial,

the other at the ulnar border of the carpus ; the former connects the

scaphoid bone with the trapezium, the latter the cuneiform with the

uncifonn. The dorsal ligamenis consist of fibres passing in various

directions ; the ])almar J///ammfs are chiefly composed of fibres converg-

ing towards the cs magnum.
The bones of the first row, the pisiform bones excepted, are

united by interosseous and by dorsal and jialmar ligaments. The
mferosseotfs ligaments, placed on the sides of the semilunar bone on a

level with its superior surface, connect it with the scaphoid and cunei-

form bones, thus completing the inferior wall of the radio-carpal joint.

The dorsal and palmar ligaments, each two in number, extend trans-

versely on the dorsal and palmar surfaces from the scaphoid bone to the

semilunar, and from the semilunar to the cuneiform.

The bones of the second row are connected by similar means. The
dorsal and palmar ligaments, each three in number, pass transversely

between the contiguous bones. The interosseous liganwifs are gene-

rally three (but sometimes only two) in number, a strong ligament

being placed between the os magnum and unciform bones, another

l)etween the trapezoid and trapezium, and a slender ligament between

the OS magnum and trapezoid. A small interosseous ligament is also

sometimes found between the os magnum and the scaphoid. (Fig. 142.)

The synovial cavity of the carpal articulations is extensive and
complicated. Passing between the two rows of carpal bones, it sends

Fig. 142. Fig. 142.

—

Transverse Section of the Sy-
KoviAL Cavities of the Inferior Radio-
ulnar, Radio-Carpal, Intercarpal, and
Carpo-Metacarpal Articulations. (A. T.)

1, points to the triangular fibro-cartilage

below the ulna ; 2, placed on the nlna, iwints

to the cavity of the sacciform synovial mem-
brane ; 3, external lateral, and 4, internal

lateral ligament, and between them the synovial

cavity of the wrist ; 5, scaphoid bone ; 6, semi-
lunar ; 7, cuneiform ; 8, 8, upper portion, and
S', 8', lower portion of the general synovial

cavity of the intercarjial and carpo-metacarpal

articulations ; between .5 and 6, and 6 and 7,

the interosseous ligaments are seen separating

the caqial articidar cavity from the wrist-

joint ; between the four carpal bones of the
lower row, and between the magnum and
scaphoid, the interosseous ligaments are also

shown ; the upper division of the synovial

cavity communicates with the lower between
10 and 11, and between 11 and 12 ; x , marks
one of the three interosseous metacarpal liga-

ments ;
9', sejiarate synovial cavity of the first

cai-]io-metacari)al articulation ; 13, first, and 14, fifth, metacarpal bone.

Note. It is to be observed that in this figure, and in others of a like kind which

represent the joint-cavities, the white or black lines indicating the s\Tiovial membranes
are, for the sake of clearness, generally represented as jiassing over the surfaces of the

articular cartilages, although this is not the case in nature. These lines therefore must
be held to represent merely the whole continuity of the articular, or, as they are often

called, the sjTiovial surfaces.
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likewise two processes between the three bones of the first row, and

three between the four bones of the second. It is further continued

downwards into the inner four carpo-metacarpal and three intermeta-

carpal articulations. In some rare cases there is continuity with the

synovial membrane of the wrist-joint, by deficiency of one of the

interosseous ligaments between the carpal bones.

The pisiform bone is articulated by a fibrous capsule and synovial

membrane with the cuneiform bone. Inferiorly it is united by two

strong ligaments with the unciform and fifth metacarpal bones, and is

sometimes also connected with other metacarpal bones ; superiorly it

receives the tendon of the flexor carpi ulnaris muscle. The synovial

cavity is usually distinct, but sometimes communicates with that of the

radio-carpal articulation.

The anterior annular ligament of the wrist is a strong and

thick band, which extends from the prominences made by the trapezium

and scaphoid bone on the radial side of the carpus, directly across to the

pisiform bone and unciform process, and converts the transverse arch of

the carpus into a ring through which the flexor tendons of the digits

pass into the hand.

The posterior annular ligament, placed at the back of the wrist,

is only a thickened part of the aponeurosis of the forearm. It extends

from the lower part of the radius, at its outer border, to the inner part

of the cuneiform and pisiform bones and serves to bind down the

extensor tendons.

CAKPO-METACAEPAL AND INTERMETACARPAL ARTICULATIONS

Fig. 143.

—

General view of the Articulations °'

OF THE Wrist and Hand from before. 3

1, lower iiart of the interosseous membrane ; 2,

and from that i)oint across the lower end of the

radius, the pahnar radio-carpal ligaments ; 3, sca-

plioid bone ; 4, pisiform ; 5, trapezium ; 6, unci-

form ; 7, OS magnum, witli most of the deeper

ligaments uniting these bones ; I, first metacarpo-
phalangeal articulation with its external lateral

ligament ; H to V, ti-ausverse metacari^al liga-

ment : in the several phalangeal articulations the

lateral ligaments are shown ; in the first the

external only is visible.

The four inner metacarpal bones
are bound together at their distal ex-

tremities by thin fibres passing between
them on their palmar aspect, and consti-

tuting the transi'crse Uijament. At their

proximal extremities they are united to

one another and to the carpal bones in

articulations, the common synovial lining

of which is derived from that of the carpal

joint. In these articulations the four
metacarpal bones are bound together by
three dorsal, and three palmar, and by
strong interosseous ligaments. There are

also dorsal ligaments uniting these meta-

carpal bones with the carpus, each having two sucli ligaments expect
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the fifth. Thus to the second, or that of the forefinger, a thin fasci-

cukis of fibres passes from the trapezium, and another from the
trapezoid bone ; the third receives one from the trapezoid, and from the

OS magnum ; the fourtli from the os magnum and also from the unci-

form ; but the fifth is connected with the unciform only. The palmar
ligaments are not so well defined ; there is a single band to each bone,

except that of the little finger. There is likewise an interosseous band
in one part of the carpo-metacarpal articulation, connecting the lower

and contiguons angles of the os magnum and unciform to the adjacent

angle of the third metacarpal bone. This ligament is usually sur-

rounded by a part of the general synovial membrane, but sometimes it

separates the cavity between the unciform and two inner metacarpal

bones from the rest of the joint.

The first metacarpal bone is unconnected with the others, and is

articulated with the trapezium by an external and an internal ligament,

a capsular investment, and a distinct synovial membrane.

METACARPO-PHALANGEAL AND INTERPHALANGEAIi ARTICULATIONS. -553^.

The rounded head of each of the last four metacarpal bones, being re-

ceived into the slight hollow in the extremity of the first phalanx, is

maintained in its position by two lateral ligaments,

an anterior ligament, and a synovial membrane.
The lateral ligaments consist of strong fasci-

culi of fibres, on each side of the joint, from the

metacarpal bone to the contiguous extremity of the

phalanx. The direction of the fibres is downwards
and forwards.

Fk. 144.

^

'J M\[

Fig. 144.

—

Longitudinal Axtero-Posterior Section THRocaH
the lower part op the radius, semilunar bone, os
]\Iagnum, Met.vcarpal Bone and Phalanges of the Middle
Finger, to show the shai-e of the Articular Surfaces
and Synovial Cavities between these several Bones.

(A. T.) i

1, synovial cavity of the wrist-joint ; 2, intercai'pal cavity
;

3, carpo-metacarpal cavity ; 4, metacarpo-plialangeal cavity
;

5 anil 6, jjlialangeal cavities ;
4', 5', and 6', the palmar filiro-

cartilaginons plates wliich are att.oched to the base of the several

phalanges ; 7, indicates the place of the tendons of the long

flexor mnscles ; 8, a transverse .section of the anterior annular

ligament ; 9 and 10, transverse retinacnla, or vaginal ligaments

of the flexor tendons on the first and second i^halanges.

The anterior or palmar ligament, or rather

fibrous plate, occupies the interval between the

lateral ligaments on the palmar aspect of each

joint ; it is a thick and dense fibro-cartilaginous

structure, which is firmly united to the phalanx but

loosely adherent to the metacarpal bone. It is con-

tinuous at each side with the lateral ligament, so

that the three form one undivided structure which

covers the joint, except on the dorsal aspect. Its

palmar surface is grooved for the flexor tendon,

whose sheath is connected to it at each side ; the other surface, looking

to the interior of the joint, is lined by the synovial membrane, and
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supports the head of the metacarpal bone. In the joint of the

thumb there are two sesamoid bones, one situated at each side, which

are connected with its ligaments.

A synovial membrane is present in each joint, and invests the

surface of the ligaments which connect the bones.

The infrrphahmfieal articuhtlons are formed on the same plan as

that Avhich obtains in the articulations between the bases of the proximal

phalanges with the metacarpal bones.

Movements of the Wrist and Fingrers.—In the radio-cai-pal and common
carpal articulations, there is allowed not only flexion and extension, but a

certain amount of lateral bending. The superior articular surfaces of both

ranges of carpal bones being prolonged further on the dorsal than on the i^almar

aspect, over-extension is allowed in both joints to some degree. In over-exten-

sion the opposing sui-faces are most perfectly adapted to each other ; in flexion

they are least so. The kind of movement which is allowed between the caiiial

and metacaipal bones is best illustrated by placing the hand in such a jjosition

that the weight of the body is rested upon the open palm. The metacaipal
range, which natiu-ally is concave towards the palm, is flattened : and the inter-

osseous and palmar metacaiiial ligaments are thus tightened, while a slight

separation of the opposed sui-faces of the bones takes place : so also the palmar
caipo-metacarpal ligaments are tightened, and both palmar and interosseous

ligaments of the second range of caiT^al bones. The convex part of the os

magnum and unciform bone, fitted in these circumstances into the concavity of

the first range, is a little wider than the part usually in contact with it ; and
thus, while the bones of the fii'st range are separated from the palmar side, those

of the second range are pressed still more apart from the distal aspect. The
whole 'arrangement secures elasticity. The fourth and fifth metacarpal bones,

l;)eing more movable at their caqial articulation than the second and third, bend
foi-ward very distinctly in shutting the hand, thus rendering the ^lalm more
hollow, and bringing the tijis of the" fingers more closely together. At the

l^halangeal ai-ticulations the only movements allowed are flexion and extension,

while over-extension is prevented by the ligamentous stmctures in front of the

joints. At the metacarpo-phalangeal articulations abduction and adduction

are allowed chiefly in the extended position. In the articulation of the meta-
carpal bone of the thumb with the trapezium every movement is allowed except

rotation, which is prevented by the shape of the articular surfaces.

ARTICULATIONS OF THE PELVIS.

Articulatiox of the Pelvis with the last Lumbar Vertebra.
—The fifth lumbar is united to the first sacral vertebra by anterior and
posterior ligaments of the body, capsular ligaments of the aiilcular

processes, ligamenta subflava of the arch, interspinous ligaments, and
by an intervertebral plate,"all of which are similar to those between the

vertebrae above. It is' also attached to the pelvis by two other liga-

ments, as follows.

The sacro-vertebral ligament extends ol)liquely from the tip of the

transverse process of the last lumbar vertebra downwards to the de-

pressed lateral part of the base of the sacrum ; its form is triangular,

and its fibres diverge as they descend, some of them joining the anterior

sacro-iliac ligament.

The ilio-lnmbar ligament is extended horizontally between the

Rumm.it of the transverse process of the last lumbar vertebra and the

iliac 2rcst of the innominate bone ; it is inserted into the latter at tho
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back part of the iliac fossa, Avherc its fibres expand somewhat, so as to

give it a triangular form.

Articulatiox of the Sacrum and Coccyx, and of the Pieces
OF THE Coccyx.—These articulations are effected by an anterior liga-

ment, consisting of irregular fibres placed in front of the bones, a pro-

longation of the anterior common ligament of the vertebrai; by a

posterior ligament more strongly marked, the fibres of which descend

upon the bones of the coccyx from the margin of the inferior orifice of

the sacral canal ; by fibrous bands extending between the cornua of the

sacrum and coccyx ; and by interverteliral discs between the con-

tiguous surfaces of the bones.

A distinct cavity is stated by Ciuveilhier (" Anatomic descriptive,"' torn. i.

p. i50.5. Paris. 1862). to be present in the centre of the disc in those cases in

wliich the coccyx is freely moveable. This is in conformity with the more recent

observations of Luschka on the other intervertebral discs. In the male, after

middle life, the union between the sacrum and coccyx, and lietween the pieces

of the latter, is usually cssific. In the female this change does not generally

Fi?. li').

Fig. 145.—AuTicuLATioNS OP THE Pelvis and Hip-Joint, seen i'kum befoke. The
ANTERIOR HALF OF THE CAPSULAR LiGAMENT OF THE LeFT HiP-JOINT HAS BEEN
REMOVED, AND THE FeMUR KOTATED OUTWARDS. (A. T.) ^

1, 1, anterior common ligament of the bodies of the vertebrre passing down to •the

front of the sacrum and coccyx ; 2, ilio-lumbar ligament ; 3, anterior sacro-iliac liga-

ment
;
between 2 and 3, on the right side, the sacro-vertebral ligament i.s showTi, bnt not

with sufficient distinctness
; 4, placed in the great sacro-sciatic foramen, points to the

lesser sacro-sciatic ligament ; 5, a portion of the gi-eat sciatic ligament ; 6, the anterior
ligament of the symphysis pubis

; 7, the obturator membi-ane ; 8, the capsular ligament
•of hip-joint : the figure is placed on its ilio-femoral band ; 9, the upper part of the
divided cajisular ligament of the left hip-joint near the place of its attachment to the
border of the acetabulum ; 10, i>laced on the os pubis of the left side above the trans-

verse ligament of the acetabular notch. The liead of the femur is withdra-wn partially

from the socket, so as to show the round ligament stretched from the transverse

ligament.
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occur till a more advanced age ; the pieces of the coccyx uniting one to another
in the fii'st place, and the joint between the sacrum and coccj-x not ossifyino- till

old age. The mobility seems to increase during pregnancy.

The sacko-iliac ARTicuLATioi>r, often named the sacro-iliac syn-
chondrosis, is formed between the aui'icular snrfaces of the sacrum and
ilimn, -^-hich are bound together by a plate of cartilage, and by strong
ligaments (see fig. 148).

The auricular cartilaginous plate unites the bones with great firm-

ness. When the ilium and sacrum are forcibly torn asunder,"this plate

usually separates into two layers, one of which adheres to the surface of
each bone. In some instances a small cavity naturally exists between
these two plates of cartilage, and in advanced life small spaces con-
taining glairy fluid are liable to be formed between them. Even when
separate in part, however, these plates are very closely applied, and
admit only a limited amount of movement. The cavity of this articu-

lation becomes more apparent, and the ligaments somewhat looser before
parturition.

The posterior sacro-iliac ligament consists of a large number of
strong irregular fibres extending across the interval between the pos-

Fig. 146.

6 ^<^^0i

ing. l4o.

—

Ligaments of the Pelvis and Hip-Joint- seen from behind, from a
Female Subject. (A. T.) i

1, ilio-himbar ligament : above it the last lumbar intertransverse ligament ; 2, posterior

sacro-iliac ligaments, the short and the oblique ; 3, great sacro-sciatic ligament ; 4, lesser

sacro-sciatic ligament ; 5, obturator membrane ; 6, posterior hgament of symphysis
pubis ; 7, 7, continuation of supraspinous ligaments from the lower lumbar vertebra
over the sacral sj)ines ; 8, transverse j^rocess of last lumbar vertebra, to which from
above is seen descending the last intertransverse ligament, and from below ascending tlie

sacro-vertebral ligament ; 9, posterior surface of the capsular ligament of the hip-

joint. The posterior ligaments passing between the sacrum and coccyx are also partiaUy
shown.

VOL. I. M
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terior roupjh portion of the lateral surface of the Sacrum and that part

of the ilium which projects beyond the dorsum of the sacrum. A
superficial band extending downAvards from the posterior superior

iliac spine to the third or fourth piece of the sacrum, in a direction

different from the other fibres, is distinguished as the oll'uiue sacro-iUac

ligament.

The anterior sacro-iliac ligament consists of thin irregular fibres

passing between the sacrum and os iunominatum on tlicir pelvic

surfaces.

The sacro-sciatic ligaments.—The posterior, or great sacro-

sciatic ligament, broad and triangular, assists in closing tlie lower aper-

ture of the pelvis. Its base is attached to the postero-ini'erior iliac spine

and to the side of the sacrum and coccyx ; whilst its apex is fixed along

the inner surface of the ischial tuberosity, where it expands somewhat,

and sends upwards and forwards along the margin of the ischial ramus

a falciform ]yroces>^, the border of which is continuous with, and ibrms tlie

inferior attachment of, the obtarator fascia.

The anterior, or small sacro-sciatic ligament, much shorter

and thinner than the preceding one, in front of which it lies, is also

triangular in form, and is attached by its base to the side of the^acruni

and coccyx, where its fibres are blended with those of the great liga-

ment ; and, by its apex, to the_£pine of the ischium.

Foramina. Between the upper border of the great sacro-sciatic

ligament and the innominate bone, is a large space subdivided by the

small sacro-sciatic ligament. The part w'hich lies above this ligament

is a large oval opening, named the great sacro-sciatic foramen. It

transmits the pyriform muscle and the gluteal and sciatic vessels and
nerves. The part between the greater and lesser sacro-sciatic liga-

Fi-. 1:17. Fig. 147.

—

Right half of a Female
Pelvis, seen from the inner side.

(A. T.) ?

1, supraspinous ligaments descend-

ing to the sacrum from 2, 2, the
lumbar spinous processes ; '-i, 4, the
lumbar and sacral spinal canal, with
its i)eriosteal lining

; 5, placed on
the ilium above the anterior sacro-

iliac ligament ; 6, placed in the great

saci'o-sciatic foramen, jioiuts to the

lesser sacro-sciatic ligament
; 7, greater

sacro-sciatic ligament, with 7', its con-

tinuation over the inner border of the

tuberosity of the ischium ; S, a jjortion

of the wall of the cotyloid cavity, re-

moved so as to give a view from the

inside of the head of the femur ; 9, the

round ligament put upon the stretch,

the femur being jjartially flexed and
adducted ; 10, the inner part of the

capsular ligament relaxed ; 11, the

shaft of the femur.

ments, much smaller in size,

and bounded in front by the

smooth surface between the

spine and tuberosity of the ischium? is the small sacro-sciatic foramen,
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through winch pass the obturator internus muscle and the internal

pudic vessels and nerve.

The puTjic articTilaticii;, or si/}}ij)Ji//sis pitdis, is the connection of the
pubic bones in front, and is effected by fibro-cartilagiuous plates and
ligaments. The adjacent surfaces of bone are each coated with car-

tilage, and to this is attached the fibro-cartilage which unites them.
The fihro-cartiJage is thicker and stronger in front than behind, and
generally contains a synovial cavity towards the upper and back part of

the joint. The ligaments are named anterior, 2Jostmor, siqmior, anct

inferior. The anterior pubic ligament consists of irregular fibres

passing obliquely across from bone to bone in front of the symphysis.

The superior and posterior ligaments consist of only a few fibres on
the upper and back part of the articulation. The inferior or subpubic
ligament, thick and triangular, is attached to the rami of the pubic

bones, giving smoothness and roundness to the subpubic angle, and
forming part of the outlet of the pelvis.

The obturator membrane, or ligament, is a fibrous septum attached

to the border of the thyroid foramen, which it closes, except at the

upper and outer part of its circumference, where a small oval canal is Icit

for the obturator vessels and nerve. The membrane is fixed accurately

to the bony margin at the upper and outer sides of the foramen, and to

the posterior surface at the inner side. The obturator muscles are

attached to its surfaces.

Hovements.—In ordinary circumstances there is very little movement allowed
between the bones of the pchas. In the erect posture the sacram is throuoi so

much backwards that none of the advantage of the kej^-stone of an arch is

obtained by the tapering- of its form from base to apex. It is only by the
sinuosities of its auricular sm-faces that it dii-ectly presses on the hip-bones ; and
as the width of the bone rather dimiuishes at the upper or ligamentous part, the

principal strain is borne by the posterior sacro-iliac ligaments, from which the

sacrum is in great measiu'e suspended (see fig. 148). The space Avhich might be
gained by the small amount of movement which is allowed between the bones

of the pehis in the ordinary state is increased during ijai-tuiition in this way,
that the lower part of the sacmm being pressed backwards, the "wider part of

the wedge formed by this Ijone is forced farther between the ossa innominata,

so as to separate them to ii greater degree, and thus to increase the capacity

of the pelvis. During pregnancy, also, a slight amount of separation may occui" at

the symj^hysis jiubis from relaxation of the connecting i^aiiis. (See Wood, article

" Pelvis" in '"Cyclopajd. of Anat. and Physiol. ;

'' Zaglas, in Monthly Joum. of

Med. Science, 1851 ; J. M. Dmican, in Dublin Quart. Jonrn. of Med. Science,

1854, and Edia. Med. Joum. 1855 ; Struthers, " Anat. Observ.'")

ARTICULATIONS OP THE LOWER LIMB.

THE HIP-JOINT.

This is a large ball and socket joint, in which the globular head of

the femur is received into the acetabulum or cot3doid cavity of the

innominate bone. The articular surface of the acetabulum is formed

by a broad riband-shaped cartilage occupying the upper and outer part,

and folded round a depression which, extending from the notch, is

hollowed out in the bottom of the cavity, and is occupied by delicate

adipose tissue covered with synovial membrane, the so-called synovial

or Haversian gland. The articular surface of the femm- presents a

little beneath its centre a pit in which the round ligament is attached,

M 2
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Fk. 14S.

"^^^^

Fig. l^S

—

Transverse Oblique Section of the Pelvis anp Hip-Joint, cutting the
riiisT Sacral Veuterra and the Symphysis Pubis in their middle, from a Male
Subject of about nineteen years of age. (A. T.) ^

1, tlie first sacral vertelira ; 2, the divided ilium ; 3, the posterior sacro-iliac liga-

ments ; 4, 4, the sacro-iliac synchondrosis, with a slight sei)aration between the two
jjlates of cartilage ; 5, the anterior sacro-iliac ligament ; 6, the lesser sacro-sciatic

ligament ; 7, greater sacro-sciatic ligament ; 8, placed in front of the symijhysis pubis,

in the cut surface of which the small median cavity, the adjacent fil)ro-cartilaglnoiis

jdates, and the anterior and posterior ligamentous fibres arc shown ; 9, the lower part of

the obturator membrane ; lU, the cai-tilaginous surface of the cotyloid cavity, tlirough

the middle of which the incision passes transversely, dividing tlie round ligament and the

synovial fat of the depression ; 11, the cotyloid ligament ; 12, the round ligament con-

nected with the transverse part of the cotyloid ligament : 13, placed on the cut surface

of the head of the left femur near the depression where the round ligament is attached
;

14, 14', the upper and lower parts of the capsular ligament and synovial capsule.

The cotyloid ligament forms a, thick fibro-carfcilaginons ring" round
the margin of the acetabukim, increasing the depth of its cavity, and
bridging over the deficiency in its border. Its external surtace is in

contact with the capsular ligament, the internal closely embraces the

head of the femur, and both are covered by the synovial membrane.
Its fibres do iiot run parallel to the circumference of the cotyloid cavity,

])ut pass obliquely from without inwards over its margin, one extremity

being attached to the outer, the other to the inner surface.

At the cotyloid notch the fibres of the ligament are continued from
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side to side, so as to render the circumfereucc complete, and deeper
transverse fibres are superadded, from -which circumstance, as well as

from being stretched across from one margin of the notch to tiie other,

this part is called the transverse ligament. Beneath it an interval is

left for the admission of the articular vessels.

The interarticular or round ligament (ligamentnm teres) is a strong

fasciculus surrounded by synovial membrane, implanted by one extremity,

which is round, into the fossa in the head of the femur ; by the other,

which is broad, flat, and bifid, ijito^the margins of the cotyloid notch,

where its fibj:fis_ become blended witB' those of the transverse ligament.

It rests on the fat in the depression of the acetabulum.

The capsular ligament or membrane surrounding the joint is

attached superiorly to the margin of the cotyloid cavity, and inferiorly

to the neck of the femur. At its cotyloid attachment the capsule arises,

above and behind, from the bony margin outside the attachment

of the cotyloid ligament, having its inner surface in close contact

with that ligament ; in front it arises, from the outer aspect of the

cotyloid ligament near its base, and at the notch it is similarly attached

to the transverse ligament. At its femoral attachment the capsule

extends antei'iorly to the intertrochanteric line, superiorly to the .root

of the great troclianter, posteriorly and interiorly to the junction of the

middle and external thirds of the neck. The fibres of which the cap-

sule consists run in two directions, circularly and longitudinally. The
circular fibres arc found in the niiddTe'of the lower wall of the capsule,

gathered into a thick broad \)dXi([\Zona orhievJaris, Ilenle,) which as it

extends upwards spreads out so as to form a tolerably even laj-er over

the front and upper part of the joint. Behind, these fibres again form
a band which for about a finger's breadth next the neck of the femur
complete the capsule. The circular fibres are embedded to some extent

in the longitudinal fibres, except posteriorly, where the latter are almost

absent, being represented by a few scattered fibres which support the

synovial membrane, and attach the circular fibres to the neck of the bone.

In other parts of the capsule the longitudinal fibres form thick bands,

certain of which from their greater size and strength are distinguished

as accessory ligaments. The chief of these are formed on the anterior and
superior aspects of the capsule. The ilio-femoral ligament consists of

two diverging bands of fibres, which arise'^'om the anterior inferior

iliac spine, and pass ol)liquely downwards over the front of the joint.

The inner of these bands passes almost vertically to the root of the

jmall trochanter ; the outer to the upper end of the anterior inter-

trochanteric line. In the triangular space thus left between the bands,

the deeper fibres of the capsule are seen. On the superior aspect of the

joint the outer band of the ilio-femoral ligament is joined by another

band of fibres {ilio-troclianlcric) which is attached to the ilium, above
the origin of the long head of the rectus femoris muscle, and to the

^qot of the great trochanter on its anterior aspect. To the under
surface of the capsule, a broad and strong band of filjres (ischio-capstdar)

passes from the furrow on the ischium below the acetabulum to end in

the circularfibres. In front and below may be also found a number of

scattered fibrous bundles, which converge to the capsule from the ilio-

pectineal eminence, from the margin of the obturator foramen, and from
the obturator membrane, and to which Henle has given the name of

pubo-fcmoral ligament. Besides these the capsule receives other strength-
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ening bands from the tendons of neighbouring muscles, in front from

the ilio-psoas, above from the long head of the rectus femoris, behind

from the gluteus minimus, and below from the obturator externus.

From the inside of the capsule the inner layers of fibres are reflected

up\Yards from their insertion upon the neck of the femur to the articular

cartilage, forming a surface partly level and partly raised into longi-

tudinal folds called retinacula (Henle).

The synovial membrane of the joint is reflected fi'om the neck of

the femur to the inner surface of the capsule, thence to the inner surface

of the cotyloid ligament and to the pad of fat in the bottom of the ace-

tabulum, from which it is further prolonged as a tubular investment

upon the round ligament. It frequently communicates through an

opening in the anterior wall of the capsule, with a synovial bursa placed

beneath the tendon of the ilio-psoas muscle.

Movements.—The movements allowed at the liip-joint are extension, flexion,

abduction, adduction, circunaduction, and rotation. Extension is limited by the

anterior fibres of the capsular ligament, and the ilio-femoral band : flexion is

limited only by the contact of the neck of the femui- with the acetabulum.

Abduction is controlled by the pubo-femoral bands, and by the lower part of the

capsule ; adduction by the ilio-trochanteric band and by the upper part of the

capsule. The roimd ligament is put upon the stretch when the thigh is partially

flexed and adducted ; it therefore resists dislocation upwards and backwards on
the dorsum ilii, which is, notwithstanding its presence, the most frequent kind

of displacement. The round ligament is also put iipon the stretch in the position

of flexion and external rotation. The swinging antero-posterior movement of

the femm-, as in walking or running, is eft'ected by rotation of the head of the

bone in the hip-joint. In the erect attitude, as a vertical line passing through the

centre of gravity of the trunk falls behind the centres of rotation in the hip-

joints, the pelvis tends to fall backwards by over extension of the hip-joints, l:>ut

as this is prevented by the tightening of the capsule in front, the maintenance

of the erect attitude, without n^uscular effort, is partly due to this mechanism
of the hip-joint.

THE KNEE-JOINT.

The articular surfaces of this complicated joint are the condyles of

the femur and tibia, with fibro-cartilages interposed, the articulating

surface of the patella, and the patellar surface of the femur. The action

is mainly that of a hinge-joint. The joint is strengthened superficially

by fibrous coverings derived from the muscular tendons and apo-

ncnroscs. The ligaments which have received special names are the

following.

The internal lateral ligament, long and flat, connects the internal

tuberosity of the femur with the inner tuberosity and the hinder l)order

of the tibia, on the shaft of which it descends for some distance. Supe-
riorly its deep surface rests on the articular synovial membrane; in the
middle it is attached to the internal semilunar cartilage ; and below the
head of the tibia the anterior slip of insertion of tlic semimembranosus
muscle passes between the ligament and the l)one.

The external lateral ligament is a rounded cord, Avhich extends
from the external tuberosity of the femur to the head of the fibula. Its

internal surface corresponds with the tendon of the ]iopliteus muscle
and the inferior external articular vessels. The tendon of the liiceps

flexor cruris muscle is frequently divided into two by this ligament, and
between the ligament and the tendon there is a synovial bursa. Further
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back is another band, the sliort external lateral ligament, the arrangement

of which is more variable ; it is often connected with the tendon of

the popliteus muscle, and occasionally terminates in the capsular

membrane.
The posterior ligament is a flat fasciculus of fibres passing from

behind the inner tuberosity of the tibia upwards and outwards to the

external condyle"of the femur, and is in part continuous at its inner end

•with the tendon of the semimembranosus muscle.

Fig. 149.

Fig. 149, A.

—

Right Knee-Joint, from the inside and anteuiorly. (A.'T.) ^

1, tendon of the rectus muscle near its insertion into the patella ; 2, insertion of the

vastus internus into the rectus tendon and side of the patella ; 3, ligamentum patelke

descending to the anterior tuberosity of the tibia ; 4, capsular fibres forming a lateral

ligament of the patella prolonged in part from the insertion of the vastus internus do^\^l-

wards towards the inner tuberosity of the tibia : 5, internal lateral ligament ; 6, tendon

of the semimembranosus muscle. (After Arnold.)

Fig. 149, B.

—

Knke-Joint from behind. (A. T.)

1, insertion of the tendon of adductor magnus ; 2, origin of the inner head of the

gastrocnemius muscle ; 3, outer head of the same ; 4, cord-like external lateral ligament

;

5, tendon of the popliteus muscle : a ligament descending from behind the outer condyle

of the femur is seen attached to this tendon below, and another descending from the

tendon is attached to the head of the fibula, constituting the short external lateral liga-

ment ; 6, part of internal lateral ligament ; 7, tendon of the semimembranosus muscle ;

8, posterior ligament of Winslow, spreading outwards from the tendon ; 9, expansion of

the popliteal fascia downwards from the same, represented as cut short ; 10, on the head

of fibula, marks the posterior superior tibio-fibular ligament; 11, upper piart of the

interosseous ligament, "nith the foramen above it for the anterior tibial artery.

The ligamentum patellae is a strong flat tendinous band, attached

superiorly to the lower extremity of the patella, and the depression

beneath its articular surface, and inferiorly to the anterior tubercle of
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the tibia. Between the tibia and the ligament, near its insertion, is

placed a synovial bursa. If the patella be considered a sesamoid bone,

this ligament mny be regarded as part of the tendon of the rectus

femoris muscle.

The crucial ligaments, ])]aced in the centre of the joint, pass from
the sides of the intercondylar fossa to the spaces in front of and
behind the spine of the tibia. They decussate somewhat like the lines

of the letter X. The anterior or external ligament is fixed by its lower

Fiff. 150.

Fig. 150, A.

—

The Knee-Joint, opened prom before, to show the Crucial Liga-

ments AND Semilunar Cartilages. (A. T.) J

1, external, and 2, internal semilunar cartilage ; 3, on flie obiter condylar surface of

tlie femur, points to tlie anterior crucial ligament ; 4, placed on the elevated line separat-

ing the patellar from the inner condylar surface of the femur, jjoints to the posterior

crucial ligament ; 5, transverse ligament of the semilunar cartilages ; (J, i)art of the
ligamentum patella3 ; 7, on the head of the fibula, points to the superior anterior tihio-

fibular ligament ; 8, ui)per part of the interosseous membrane, showing the perforation

for the anterior tibial artery.

Fig. 150, B.— The Knee-Joint, opened from behind, so as to expose the Crucial
Ligaments and Semilunar Cartilages. (A. T.) ^

1, internal semilunar cartilage ; 2, external semilunar cartilage ; 3, anterior crucial

ligament
; 4, posterior crucial ligament : farther uj' is seen its accessory band joining the

external semilunar cartilage
; 8, upper part of the interosseous membrane ; 9, internal

lateral ligament ; 10, jilaced on the head of the fibula, ])oints to the iwsterior superior

tibio-fibular ligament
; between the head of the fibula and the external semilunar cartilage

(2) is seen the synovial surface of the tibia, upon which the semilunar cartilage descends

in flexion, and where a communication sometimes takes jilace between the .synovial

cavities of the knee-joint and the tibio-fibular articulation.

extremity to the inner part of the pit before the spine of the tibia, and
by its upper extremity it is inserted into the inner and hinder part of

the external condyle of the femur ; hence its direction is upwards,

backwards, and outwards. The posterior or internal ligament is at-
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tached inferiorly to the back of the pit behind the tibial spine, and

superiorly to_,.tlie._fore part of the intercondylar hollow, as well as

slic^htly to the side of the inner condyle of the femur ; its fibres are

directed upwards and a little forwards.

The semilvmar cartilages are two crescent-shaped interarticular fibro-

cartilao-es, placed on the articulating surfaces of the head of the til^a,

and interposed between these and the condyles of the femur. They

have each a synovial surface above and below, and a convex border,

which is thick, while the concave border is thinned to a fine edge, and

the part of the articular surface of the tibia within the concave border

of each cartilage is left uncovered. At their extremities they are

fibrous, and are firmly fixed to the head of the tibia, whilst by the cir-

cumference they are connected with the fibrous capsule of the joint.

Fig. 151.

—

View of the Interarticular Fibro-

Cartilages op the right Knee-Joint, from
ABOVE, WITH THE CrUCIAL LiGAJIENTS DIVIDED,

AND THE LiGAlIENTUM PaTELL^ TURNED FOR-

/WARDS. (A. T). ^

1, ligamentum patellaa ; 2, the inner fil)ro-

cartilage ; 3, the outer one ; 4, the anterior tuber-

osity of the tibia in front of the transverse liga-

ment ; 5, the cut end of tlie anterior cnicial liga-

ment directed obliquely towards the outer side and
backwards ; 6, the ciit end of the iiosterior crucial

ligameut, from which fibres are seen descending to

the outer fibro-cartilage ; 6', tibial attachment of the posterior crucial ligament ; 7, the

head of the fibula ; S, the synovial suriiice of tlie tibia, which extends for some way
downwards towards the tibio-fibular synovial sac, with which it is sometimes continuous.

Tlie internal semilunar cartilage forms nearly a semicircle ;

its anterior cornu is small and pointed, and is inserted into an impres-

sion at the fore and outer part of the internal articular surface of the

tibia ; its posterior end is attached to the inner edge of the hollow

behind the spine, and is in relation with the posterior crucial liga-

ment.

The external semilunar cartilage forms more than three-fourths of

a circle ; its two cornua, fixed, one before, the other between the points of

the spine of the tibia, are so close at their insertion that they may be said

to be interposed between the attachments of the internal semilunar

plate. Its external border is in contact behind with the tendon of the

popliteus muscle, and is therefore separated by this fi'om the fibrous

capsule. From this fibro-cartilage a ligamentous band ascends, to be

attached to the inner condyle of the femur in connection either in front

or behind with the posterior crucial ligament {accessory hand of the

2Wsf('rior crucial lit/anicnf).

Transverse ligament.—Towards the front of the joint the convex

borders of the interarticular fibro-cartilages are connected by a slight

transverse band, which receives this name. Its thickness varies much
in difixirent bodies.

Capsular membrane.—Under this name is described the fibrous

tissue which invests the joint in the intervals between the stronger

bauds which have been named ligaments. It is incomplete, not extend-

ing underneath the tendons of the extensor muscles. Between the sides
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of the patella and the femur it consists of fibres connected witli the

insertion of the yasti muscles and with the fascia lata, and thus forms

the structures, uniting the patella to the tibia, -which have been called

]((ieral palellar ligaments; posteriorly it covers the condyles of the

femur beneath the gastrocnemius muscle. In this last situation it is

thin, and a sesamoid bone is often found in connection with it in the

outer, less frequently in the inner head of the muscle.

The synovial membrane is the largest in the body. Traced down-

wards from the femur on either side of the joint, it may be followed

from the capsule to tiie upper surface of the semilunar cartilages, round

the free borders of those structures to their inferior surfaces, and thence

to the tibia. The crucial hgameuts are invested in front by a reflected

Fig. 152.—VEniic.iL Antero-Fosterior Section
OF THE Left Knee-Joint, seen froji tue
OUTER. OR LEFT SIDE. (A. T.

) ^

The section is made somewhat obliquely a little

to the outside of the middle, so as to preserve entire

the crucial ligaments with their attachments : it is

from a young subject of eighteen or nineteen years.

1,1, the upper portion of the synovial cavity ex-

tending upwards between the extensor tendons arid

the femur ;
1', an apertui-e made into the posterior

l^ortion of the synovial cavity ; 2, 2', ligamentum
mucosum ; 3, ligamentum patellte ; 2', 3, the sub-

patellar synovial fatty cushion ; 4, bursa above the

insertion of the ligamentum patelhe into the ante-

rior tibial tulierosity ; 5, 5', the anterior crucial

ligament ; 5', points also to the internal semilunar

cartilage within the joint ; (J, lower part of the
posterior crucial ligament, the upper part of which
is towards 2 ; 6', the accessory band joining the

external semilunar cartilage, which is cut short ;

7, the spine of the tibia.

portion of the membrane continued for-

Avards from the posterior wall of the joint.

Between the tibia and patella the syno-

vial membrane lies upon a large pad or

cushion of fat. on the surface of which
it forms two lateral folds {alar ligamcnis)

Avhich fit into the space between the

tibia, patella and femur, while from the

middle of the pad it sends backwards

a tapering process, the ligamentum mucosum, through the joint to the

front of the intercondylar fossa. Above the patella the synovial mem-
brane extends upwards some distance, forming a large pouch between

the extensor tendons and the femur.

Movements, &c.—In order to explain the nature of the movements, it is

necessary to state ^ome considerations with regard to the relations of the several

parts of the knee-joint to each other. The knee-joint may be regarded as con-

sisting of three articulations conjoined, viz.. that between the patella and femur,

and two others, one between each condyle of the femiu- and the tibia. In most

mammals the synovial membranes of those three joints are either completely

distinct or communicate with each other hj only small oijenings ; and this some-

times occui's in Man. In the human subject the ligamentum mucosum is an
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indication of the original separation of the synovial membranes of the inner and
outer joints, and the cnacial ligaments may be looked upon as the external and
internal lateral ligaments of those two joints respectively. Each portion of the

articular surface of the femur belongs either to one or other of the tkree com-
ponent joints of the knee, and no part is common to any two of them. On a
well-marked femur, the inferior limits of the patellar surface are quite distia-

guishable ; the Hne which separates this surface from the outer tibial joint

passing directly between it and the condyle, and that which separates it from

the Luner joint being continued backwards, so as to cut off from the rest of the

inner condyle a naixow tract at the side of the intercondylar fossa.

Fis. 153.

Fig. 153.

—

The superficial taiits of the Knee-Joint removed, and the extei-nal

Condyle op the Fejiuh sawn off obliquely, together, with half the patella,

so as to expose both the crucial ligaments together. (A. T.) ^

lu A, the parts are in the position of extension, in B, that of flexion, the figures being,

designed to sho^v the different state of tension of the crucial hgaments in these positions.

1, sawn surface of the femur ; 2, sawn surface of the patella; o, hg.imentum patelke
;

4, anterior or external crucial Hgameut, tense in A, and relaxed in Ij ; 5, posterior or
internal cnicial ligament, relaxed in A, tense in 1> ; 6, internal, and 7, external semilunar
cartilage ; 8, transverse ligament ; 9, articular surface of the tibia, extending behind the
external semilunar cartilage ; 10, on the head of the fibula, points to the anterior superior

tibio-peroneal ligament ; 11, upper part of the interosseous membrane.

Tlie movement of the patella on the femur is one partly of glidm g. jjartly of

coaptation. This is illustrated by a careful examination of the articular surface

of the patella, which is not unifonnly curved from above downwards, as it would
be, were the movement one of gliding only, but exhibits on each side of the

vertical ridge three veiy slightly depressed surfaces, separated by two shghfc

transverse elevations, and along the inner margin a seventh area, upon which
the transverse lines do not encroach (Goodsir.) When the knee is extended, and
the patella draAvn upwards by the extensor muscles, the two inferior facets of

the patella are in contact with the upper margin of the femoral surface ; in

semiflexion the middle facets only are in contact with the femur ; in gi-eater

flexion, the supeiior parts of the pateUa are in contact with the lower part of
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the femoral sm-face ; and in extreme flexion the patella, which has been
gradually turned outwards by the increasing prominence of the inner condyle,

rests by its innermost facet on the outer margin of that condyle. Tlie articula-

tion between each condyle and the opposed almost liat surface of the tibia, while

resembling, is not exactly a hmge joint, and extension and flexion, the move-
ments of which it is capable, are produced by a combination of gliding, rolling,

and rotation. If the condyles of the femur be examined as they rest upon the

tibia in the flexed position of the joint, it will be seen that the inner condyle is

longer than the outer, and that its anterior portion inclines obliquely outwards,

to reach the patellar surface. In the movement of extension the condjdes move
parallel to one another, both gliding and rolling- until extension is nearly com-
pleted, and then, the anterior part of the rolling surface of the external condyle

having- already come into contact with the tibia, the inner condyle continues to

glide backwards, liringing its oblique anterior part into contact with the tibia, so

that the bone is rotated inwards on the tibia, and over-extension is iDrevented,

not merely by the tightness of the ligaments, but by the femur being pressed up
against the tibial spine. In complete extension the lateral ligaments and the

external crucial ligament are tight, while the i:io.sterior crucial ligament is

relaxed : in flexion, the posterior crucial ligament only is tightened, the others

being relaxed. In extension of the joint no rotation of the leg is possible ; in

the flexed condition a considerable amount is allowed. The semilunar cartilages

being loosely attached to the head of the tibia, move forwards in extension and
backwards in flexion of the jomt : and further, as the condyles rolling upon the
til)ia present to the condylar surfaces of that bone portions having diflferent

curvatures, each cartilage, like a moveable wedge, is contracted round the con-

kV-^i^. . dyle during flexion of the joint and I'olajiotL during extension. In extension of

the knee, as the weight of the Iwdy keeps the bones in then- position, the extensor

muscles are relaxed, the patella di-ojis down from its position in contact with the

femur, and the ligamentum mucosum then comes into plaj', supporting the
sjmovial membrane and fat below the patella. As the line of the centre of

gravity of the body in the erect attitude descends in front of the axis of motion
of the knee-joint, there is a tendency to over extension or the joint, which is

resisted by the tension of the two lateral and the iiosterior ligaments, as well as

of the anterior crucial, and thus the mamtenance of the erect attitude without
musculixr efi^ort is partly due to the mechanism of the knee-joint. (See Meyer,

op. cit. ; Goodsir, " Anatomical Memoirs,"' vol. ii. jip. 220. 2)51 ; Langer, " Sitz-

ungsber d. Acad, der Wissensch. Wien," 1858 ; Henke, '' Zeitschr. fiii- rat. Med.,"'

V. viii., ISy'J.)

TIBIO-FIBTJLAB ARTICULATIONS.

The tibia and fibula are connected at their upper and lower extremities

by synovial articulations, and their shafts are united by an interosseous

membrane.
Upper tibio-fibular arfcictilation.—The su})erior extremities of the

bones present two flat oval articular surfaces, retained in close contact
by an anterior and a posterior superior iihio-JUnitar ligamnit, both of
which pass u^nvards and inwards from the head of the fibula to the
external tuberosity of the tibia. The synovial membrane which lines

this joint not unfrequently communicates posteriorly with that of the
knee.

The interosseous membrane or ligament, which connects the
shafts of the tibia and fibula, passes between the external ridge of the
tibia and the ridp^e on the inner surface of the fibula, and is composed
for the most part of parallel fibres running outwards and downwards,
only a few fibres crossing them in a difiFerent direction. The membrane
is broader above than below, and presents superiorly an elongated
opening for the transmission of the anterior tibial vessels, and iuferiorly
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a small aperture for the passage of the anterior branches of the peroneal

vessels.

Fig. 154.

—

Articulations of the Knek, Leg and Ankle, seen Fig. 154.

FROM BSFORE. i .

1, superior anterior tibio-fibiilar ligament ; 2, interosseous mem- / ,

brane ; 3, the anterior inferior tibio-fibular ligament ; 4, internal j ,1
lateral ligament of the ankle-joint; 5, middle vertical part (cal- /\ \\\
caneo-fibular) of the external lateral ligament of the ankle-joint ;

6, anterior part (talo-fibular) of the same ; 7, anterior ligament of

the ankle-joint.

Iiower tibio-fibular articulation.—The inferior

extremities of the tibia and fibula are in contact by
snrftices which for the most part arc rough and bound
together by ligament, but near their lower edges are

smooth and covered by cartilage. The tibial sur-

face is concave, the fibular convex ; but the lower

edges of both surfaces arc straight. The strong short

fibres which pass directly between the opposed sur-

faces form the infonor inferosseous ligament. The
(inferior lif/avmit is a flat band of fibres, extended

obliquely over the lower part of the bones, the

direction of its fibres being downwards from the

tibia to the fibula. The posferior ligament, some-

what triangular, is similarly disposed behind the

articulation ; its outer surface is covered by the

peronei muscles. The transverse ligament, longer

and narrower than the preceding, is placed imme-
diately below it ; its fibres are horizontal, and extend

fi-om the external malleolus to the contiguous part

and hinder border of the articular surface of the tibia;

it closes the interval between the bones.

The sgnovial cavity lying between the small articu-

lar surfaces is an extension of that of the ankle-joint.

THE ANKLE-JOINT.

In this articulation, which is a hinge joint, the inferior extremi-

Fig. 155.

—

The Lower Tibio-Fibular Articulation and
Ankle-Joint, from behind.

1, inferior posterior tibio-fibular ligament ; 2, transverse

ligament ; -3, posterior fibres of the internal lateral ligament

of the ankle-joint ; 4, middle, and 5, posterior part of the
external lateral ligament of the ankle-joint ; (J, posterior

talo-calcaneal ligament.

ties of the tibia and fibula are united so as to

present a three-sided hollow, which embraces
the astragalus, and renders lateral movement
impossible when the ligaments are tense.

The internal lateral or deltoid ligament
is a flat fasciculus of fibres, much broader at

the lower than at the upper part. One ex-

tremity is attached to the groove on the inferior border of the internal
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malleolus ; the other, to the inner side of the astragalus, the os calcis,

and the scaphoid bone, as well as to the inferior calcaneo-scaphoid liga-

ment.

The external lateral ligament consists of three distinct bands
se]iarated by intervals and disposed in different directions. 1. The
middle band descends from the extremity of the fibula, and is inserted

into the middle of the external surface of the os calcis. 2. The
anterior band passes obliquely forwards and inwards from the fore

part of the outer malleolus to a part of the astragalus in front of its

external malleolar surface ; it is the shortest of the three. 3. The
posterior l)and, the strongest of the three, passes almost horizontally

inwards from the pit on the inner and back part of the malleolus to the

posterior surface of the astragalus.

Fig. 156.

—

Transverse-Vertical Section of the Eight
Ankle-.Joint near its IMiddle, and of the Posterior
Talo-Calcaneal Articulation, so as to show the
Shape op the Articular Surfaces and Cavities,

a'lewed frou before. (a. t.) |

1, internal, 2, external malleolus ; 3, placed on the astra-

galus at tlie angle Ijetween its superior and its external

malleolar surfaces ; 4, interosseous tibio-fibular ligameut
;

5, internal lateral ligament of the ankle-joint ; 6, susten-

taciihun tali ; 7, calcaneo-fibular or middle part of the

external lateral ligament ; S, inner part of the interosseous

calcaneo-talar ligament
; 9, great tuberosity of the cal-

caneum : between the tibia, fibula and a.stragalus, the

synovial cavity is indicated by the dark space enclosed by a
white line ; between the astragalus and os calcis a sectioa

of the posterior calcaneo-talar synovial cavity is sho\\T3.

The anterior and posterior ligaments are

merely scattered fibres in front of and l^ehind

the joint ; those of the posterior ligament are weak and principally

transverse.

The synovial membrane of the ankle-joint extends upwards by a

small process which lines the inferior peroneo-tibial articulation.

IVCovements.—The movements of the ankle-joint are mainly those of flexion

and extension of the foot, the directions of those movements being- in-incipally

determined by the shape of the articnlar surfaces. The extei-nal border of the

superior cartilaginous sm-face of the astragalus is cui'ved. and longer than the

internal border, and hence extension of the ankle-joint is accompanied with a

slight inward movement of the toes. The horizontal surfaces of both the tibia

and astragalus are broader in front than behind : hence in complete extension of

the ankle the naiTOw part of the astragalus is brought into the widest part of

the space between the malleoli, and a certain amount of lateral motion is allowed,

whereas in complete flexion, as when the weight of the body, \fith. completely

bended knees, is supported on the toes, the broad part of the surface of the

astragalus is pushed back into the naiTOwest part of the space, and the inferior

extremity of the fibula is pressed upon, so as to stretch the ligaments between it

and the tibia, and thus to prevent lateral movement of the joint, and give it at

the same time a certain amount of spring. There apjiears to be no other move-

ment between the til)ia and fibula ; these bones being bound together at their

lower ends with remarkable firmness.

ARTICULATIONS OP THE FOOT.

ArticulatioinS of the Calcakeuji, Astragalus, akd Scaphoid
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Boxes one with axothek.—The astragalas is connected with the

calcanenm by two synovial articulations, viz., by a posterior one pecu-

liar to those two bones, and by an anterior one common to them with

the scaphoid bone. The following are the principal parts requiring-

description.

Astragalo-calcaneal ligaments.—The interosseous ligament, broad

and strong, passes vertically downwards from the groove between the

anterior and posterior articular surfaces of the astragalus to the similar

groove between the corresponding articular surfaces of the calcaneura,

A membranous posterior tigeonent connects the posterior border of the

astragalus with the upper surface of the calcaneum ; its fibres are

oblique and very short. There is also an cxterneil ligament, consisting

of a slight fasciculus of fibres, which descends perpendicularly from the

cuter surface of the astragalus to the outer side of the calcaneum,

parallel with the middle division of the external lateral ligament of the

ankle-joint. It may be further observed, that those portions of the

fcoSj, lateralJigamcnt* of the ankle-joint which pass down over the astragalus

to the OS calcis assist in uniting these two bones.

Fig. 157.

—

Ligaments of the Foot, seen from
BELOW. (A. T.) I

1 aud 2, poi-tions of the internal lateral ligament

of the ankle-joint ; 3, calcanco-cuLoid or long plantar

ligament ;
3', deep or ^liort part of the same ; 4,

jilantar calcaneo-scaphoid ligament ; 5, three scaphoido-

cuneiform ligaments of tlie internal, middle and ex-

ternal cuneiform bones; 6, is placed upon the external

cuneiform bone, towards which is seen coming fi'om

behind a cuboido-cuneiform ligament ; 7, is placed

upon the internal cuneiform bone ; from 6 and 7, are

seen ijassing downwards the plantar-cunco-metatarsal

ligaments ; x
,
part of the first dorsal cuneo-metatarsal

ligament ; 8 and 9, ligamentous fibres prolonged from
the culjoid bone and sheath of the i^eroneus longus

muscle upon the outer metatarsal bones ; 10, 10, be-

tween these figures the }:rOsterior intermetatarsal (or

transverse) ligaments ; 11, 11, anterior transverse

metatarsal ligament, continued across the four meta-
tarsal spaces ; 12, intersesamoid ligament ; 13, 13,

between these figures are seen the five pairs of internal

and external lateral metatai-so-digital ligaments ; 14,

14, between these figures are seen the five pairs of

internal and external lateral digital (idialangeal) liga-

ments of the first series ; those of the second series

have no figure placed to mark them ; 15, inferior liga-

ment of the phalangeal articulation of the great toe.

Calcaneo-scaphoicl ligaments.— The
calcaneum and scaphoid bone are not in

contact, but they arc connected by two
ligaments. The inferior or pt^'^ntnr liga-

ment, much the larger of the tAvo, is a"broad band which passes for-

wards and inwards from the fore part of the calcaneum (susten-

taculum tali) to the inferior surface of the scaphoid bone. It is in

contact inferiorly with the tendon of the tibialis posticus muscle, while

superiorly it forms the floor of the articular cavity which receives

the head of the astragalus, and is lined by synovial membrane. The
external, dorsal, or interosseous ligament, forms the external boundary



176 AETICULATIOXS OF THE LOT^^ER LBIB.

of the cavity just rnentioned, and lies deeply at the anterior part of the

fossa {sinus pedis), between the astragalus and os calcis. Its fibres,

very short, are directed from behind forwards between the contiguous

extremities of the bones. They are attached posteriorly to a ridge of the

OS calcis that separates the articular surfaces for the astragalus and os

cuboides, and anteriorly to the outer side of the scaphoid bone.

Thetalo-scaphoidor astragalc-scaphoid ligament, a membranous

])and of fibres situated on the dorsum of the foot, extends obliquely

forwards from the anterior extremity of the astragalus to the superior

surface of the scaphoid bone, and completes the capsule of the calcaneo-

talo-scaphoid joint, formed in the rest of its extent by the plantar and

external calcaneo-scaphoid ligaments.

Two synovial membranes line the articulations of the calcaneum

and scaphoid with the astragalus, one belonging to the calcaneo-talar

joint, and another to the calcaneo-talo-scaphoid articulation.

Calcaneo-Cuboid Articulation.—The calcaneum is united to the

cuboid bone by a synovial joint and ligaments.

The inferior ligament consists of two distinct fasciculi of fibres, of

which one is superficial, the other deep-seated. The superficial parts

called the long plantar ligament, is the longest of the tarsal liga-

ments. Its fibres, attached behind to the inferior surface of the calca-

neum as far as the anterior tubercle, pass forwards, and are attached in

greater part to the tul)erosity on the under surface of the cuboid bone ;

some of them are continued onwards, and terminate at the bases of the

Fi-. 158.

Fig. 158.

—

Ligaments of the Foot, from the inner side. (A. T.) ^

1, internal lateral liganjent of the ankle ; x , in front of the sustentaculum tali, show-
ing part of the internal lateral ligament descending upon it ; 2, posterior talo-calcaneal

ligament ; -3j posterior- ligament of the ankle-joint ; 4, part of the long and short calca-

neo-cuhoid ligaments seen from the inside ; 5, two superior astragalo-scaphoid or talo-

scaphoid ligaments ; 6, internal talo-scaphoid ligaments ; 7, internal scaphoido-cuneiform

(first) ; 8, dors;il or superior cuneiform ; 9, scaj^hoido-cuneiform (second) ; 10, inter-

cuneiform, or transverse dorsal cuneiform, between the first and second cuneifonn bones ;

11, internal or first tarso-metatarsal ligament ; 12, inferior first tarso-metatarsal ; 13, in-

ternal latei-al metatarso-phalangeal ; the internal sesamoid bone is seeu below ; 14,

internal lateral interi^halangeal ligament of the first toe.
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third and fourth metatarsal bones, after covering the tendon of the

peroneus longus muscle. The short or deep-seated plantar liga

ment lies close to the bones, being separated from the superficial part

by some cellular tissue. Its breadth is considerable, its length scarcely

an inch. One extremity is attached to the calcaneum in front of the

long ligament, the other, somewhat expanded, to the under surface of

the cuboid bone, internal to the tuberosity.

The dorsal or superior ligament is a flat band of fibres which
connects the anterior and upper surface of the calcaneum with the

adjacent part of the cuboid bone.

The internal or interosseous ligament is placed deeply in the

hollow between the astragalus and os calcis, and is closely connected

with the external calcaneo-scaphoid ligament.

A separate synovial membrane lines this joint.

Articulations of the Scaphoid, Cuboid, and Cuneifoem Bones,
ONE WITH ANOTHER.

—

Scapho-Cuboid Articulation.—The scaphoid

and culoid lones are connected by a dorsal liijameni, composed of short

Fig. 159.

Fig. 159.—LiGAJIKNTS OP THE FoOT, FROM THE OUTSIDE AND DOUSAL ASPECT. (A.T.) J

1, lower part of the intei-osseous membrane ; 2, lower anterior tibio-peroneal ligament

;

3, lower posterior tibio-jjcroneal ligament ; 4, middle part of the external lateral ligament

of the ankle-joint, passing to the calcaneum ; 5, anterior part of the external lateral

ligament of the ankle-joint, passing to the astragalus ; below the last ligament the

external calcaneo-talar ligament has not been represented in this figure ; 6, posterior part

of the external lateral ligament of the ankle-joint, passing to the astragalus ; 7, is placed

above the interosseous calcaneo-talar ligament ; 8, dorsal calcaneo-scaphoid ; 9, dorsal

calcaneo-cuboid ; 10, part of the long plantar or calcaneo-cuboid ; 11, superior talo-sca-

phoid ; 12 and 13, second and third scapho-cuneiform, and between them one of the

intercuneiform ligaments ; 14, superior scapho-cuboid ; 15, placed on the external

cuneiform bone, points to the cuneo-metatarsal ligaments from that bone to the second,

third, and fourth metatarsal bones ; 16, cuneo-metatai-sal ligament, from the first cunei-

form to the second metatarsal bone ; between 12 and 16, are seen the cuneo-metatarsal

ligaments which converge from the three cuneiform bones on the second metatarsal ; 17,

cubo-metatarsal ligament passing to the fourth metatarsal bone ; 18, that to the fifth,

19 and x x , dorsal intermetatarsal ligaments ; 20, lateral metatarso-digital ; 21, 22,

lateral digital.

VOL. I. N
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ihin fibres, extending obliquely between the two bones ; a plantar,^ con-

sisting of transverse fibres ; and an interosseous lif/amenf, which inter-

venes between their contiguous surfaces. When the bones touch, which

is not always the case, they present two small articulating surfaces,

which are covered with cartilage and have between them an offset of

the adjacent synovial membrane.

Scaphc-Cmieiforiu Articulation.—The scaphoid and the cimdform

bones are held together by dorsal ligaments. It will be recollected that

the scaphoid articulates with the three cuneiform bones by the smooth

faces on its anterior surface. The dorsal ligaments, three in number,

pass from the upper surface of the scaphoid to the first, second, and

third cuneiform bones, into which they are respectively inserted.

Plantar hands are similarly disposed on the under surface of the bones,

but these are continuous with, or offsets from, the tendon of the

tibialis posticus muscle.

CTufeo-cuneiforiu Articulation.—The ciil)oid2iVA the external cuneiform

hones are connected by a dorsal lit/amcnt, which is a thin fasciculus of

transverse fibres ; a jdanfar ligament, wliose fibres are also transverse

and rather indistinct ; and a bundle of interosseous fibres. Betweeii

Yv'. IGO.

Fi? IGC.

—

The Svnovial Cavities op the Ankle-.Joint and the Tarsal and
Tarso-Metatarsal Articulations, i:s. Section. (A. T.) \

The sectiou has been carried obliquely upwards and inwards across the foot, and
vertically through the u^iper pai't of the astragalus and the tibia. 1, cut surface of the

tibia above the ankle-joint ; 2, placed on the astragalus above the posterior calcaneo-talar

synovial cavity ; 3, on the head of the astragalus close to the common calcaneo-talo-

scaphoid synovial cavity ; 4, interosseous calcaneo-talar ligament ; 5, on the anterior edge

of the calcanenm, points to the calcaneo-cuboid synovial cavity ; 6, interosseous calcaneo-

cuboid ligament
; 7, on the scaphoid bone, marks the common scapho-cuneiform and

intercuneiform synovial cavity ; 8, on the cuboid bone, points to the interosseous

ecapho-cuboid ligament ; 9, internal, 10, middle, 11, external cuneiform bones ; 12,

cuboid : between these several bones the interosseous ligaments are shown ; from 13 to 17,

;ire the metatarsal bones, with the interosseous ligaments between them ; between 9 and

14, the interosseous ligament from the internal cuneiform to the second metatarsal bone
;

11 and 16, the interosseous ligament from the external cuneiform to the fourth metatarsal

bone : there are also shown in this figure, the synovial cavity of the first tarso-metatai'sal

articulation, that between the middle and external cuneiform bones and the second and

third metatarsal ; and that between the cuboid and the foui-th and fifth metatarsal banes.
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the two bones a distinct articulation is formed by cartilaginous sur-
faces ; it is provided sometimes with a separate synovial membrane, at

others with an offset fi-om that which belongs to the scapho-cuneiforni
articulation.

The three cuneiform bones are connected by transverse dorsal liija-

ments and strong mferosseous fibres ; the latter being their most efl&cient

uniting structures. A transverse plantar ligament exists only between
the two innermost bones. The articulations between these bones are

lined by offsets from the synovial membrane of the joint between them
and the scaphoid bone.

Articulation of the Tarsus with the Metatarsus.—The four
anterior l^ones of the tarsus, viz., the three cuneiform and the cuboid,
articulate with the metatarsal bones ; and as the first and third cunei-
form bones project beyond the middle one, and the third cuneiform
beyond the cuboid bone, the anterior surface of the tarsus is very
irregular. The first metatarsal bone articulates with the internal
cuneiform ; the second is wedged in between the first and third cunei-
form, and rests against the second ; the third metatarsal bone articu-

lates with the extremity of the external cuneiform ; and the last two
with the cuboid bone, the fourth having also an attachment to tlie

external cuneiform. The articulations are furnished with synovial mem-
branes, and the bones are held in contact by dorsal, plantar, and in-

terosseous ligaments.

The dorsal tarso-metatarsal ligaments are flat thin bands of parallel
fibres, which pass from behind forwards, connecting the contiguous
extremities of the bones before n:tentioned. Thus the first metatarsal
bone receives a broad thin band from the corresponding cuneiform
bone ; the second receives three, which converge to its upper surface,

one passing from each cuneiform bone ; the third has one from the
external cuneiform bone ; and, finalh% the last two are bound by a
fasciculus from each to the cuboid bone, and by fibres to the external
cuneiform from the fourth metatarsal bone. The plantar ligaments are
less regular ; the bands of the first and second toes are more strongly
marked than the corresjionding ligaments on the dorsal surface ; and
those of the fourth and fifth toes, which are merely a few scattered
fibres passing to the cuboid, receive support from the sheath of the
peroneus longus muscle. Ligamentous bands stretch in an oblique or
transverse direction from the internal cuneiform to the second and
third metatarsal bones, and from the external cuneiform to the filth

metatarsal.

The interosseous ligaments run obliquely between the bones, and
from their strength and deep position oppose great resistance to the
Imife in separating the metatarsus from the tarsus, a. The iniornal
and largest of these extends from the outer side of the first cunei-
form bone, to the neighbouring side of the second metatarsal, close
to the articular surface, b. The external interosseous ligament sepa-
rates the articulation of the iburth and fifth metatarsal' Irenes from
the rest. It connects the outer side of the external cuneiform bone
to the same side of the third, and veiy strongly to the inner side
of the fourth metatarsal, c. Occasionally some fibres, of less strength
and importance than the preceding, are observable on the outer
side of the second metatarsal bone, counectmg it to the middlii
cuneiform.

K 2
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The interosseous ligaments are found to vary somewhat in their connections

from those here stated, being sometimes attached at once to the contiguous

sides of two tarsal and two metatarsal bones. Attention was first particularly

directed to these ligaments by M. Lisfranc, in connection with the amputation

of the foot through the tarso-metatarsal articulation. See '• Manuel dos Ojiera-

tions Chirurgicales," &c. Par J. Coster. 3rd edit. Paris, 1829.

S3rnovial membranes.—There are three sj^novial membranes in this

irregular series of articulations, a. One belongs to the internal cunei-

form and the first metatarsal bone : the joint formed between these two

bones is altogether separate and out of the range of the rest. h. A
second synovial membrane is placed between the cuboid and the fourth

and fifth metatarsal bones ; this is isolated on the inner side by tlie

external interosseous ligament, c. The third or middle one is placed

between the middle and external cuneiform and the second and third

metatarsal bones, and is prolonged between the two last-named bones,

as well as sometimes between the third and fourth metatarsal bones.

The disposition of this last synovial membrane is subject to variation.

Metatarsal ArtictQations.—The metatarsal bones are bound
together at their tarsal and digital ends ; very firmly in the former, and
loosely in the latter situation.

The tarsal ends of the four outer bones articulate with each other, hav-

ing lateral cartilaginous surfaces and provided with synovial membrane,
and are connected by dorsal, plantar, and interosseous ligaments. The

Fig. 161.

Fig. 161.— Vertical Antero-Postekior Section of the Ankle-Joint and Articu-
lations OP THE Foot, a little to the Inside of the Middle of the Great Toe
OF the Right Foot. (A. T.) ^

1, the synovial cavity of the aukle-joint ; 2, the posterior talo-calcaneal articulatk)n ;

3, placed above the talo-scaphoid articidation
;

3', ou tlie astragalus above the anterior

talo-calcaneal articulation, which is continuous with the preceding : the interosseous liga-

ment is seen separating 2 from 3'
; 4, the inferior calcaneo-scaphoid ligament ; 5, part of

the calcaneo-cuboiJ or long plantar ligament ; G, the scapho-cuneiform articulation ; 7,

the first cuneo-metatarsal articulation ; 8, the first metatarso-phalangeal articulation ;

9, section of the inner sesamoid bone ; 10, the phalangeal articulation ; 11, placed on the

calcaneura, indicates the bursa between the upper part of the tuberosity of that bone and
the tenJo AcMllis.
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dorsal and plantar ligaments are short transverse bands stretching
across the five metatarsal bones from one to another. The interosseous

fibres, lying deeply between the bones, occupy the rough parts of their

lateral surfaces : they are of considerable strength and firmness. The
iutermetatarsal articular cavities are lined with synovial niemhraney
which in each is continued forwards from that lining the joints formed
between the bases of these bones and the tarsus. The first and second
metatarsal bones do not articulate laterally with each other.

Transverse metatarsal ligament.—The digital extremities or heads
of the metatarsal bones arc loosely connected by a transverse band, which
is identical in its arrangement with the corresponding structure in

the hand, with this exception, that it is attached to the gi'eat toe,

whereas in the hand the transverse metatarsal ligament does not reach
the thumb.

Fig. 1G2.

—

Ligaments op the Foot, seen from
BELOW. (A. T.) ^

1 and 2, portions of the internal lateral ligament

of the ankle-joint ; 3, calcaneo-cuboid or long plantar

ligament ; 3', decii or short part of the same ; 4,

plantar calcaneo-scaphoid ligament ; 5, three scapho-

cuneiform ligaments of the internal, middle and ex-

ternal cuneiform bones ; 6, is jilaced upon the external

cuneiform bone, towards which is seen coming from
behind a cubo-cuueiform ligament ; 7, is jilaced

upon the internal cuiieiform bone ; from 6 and 7, are

seen passing downwards the plantar cuneo-metatarsal

ligaments ; x
,
part of the first dorsal cuneo-metatarsal

ligament ; 8 and 9, ligamentous fibres prolonged from
the cuboid bone and sheath of the x^eroneus longus

muscle upon the outer metatarsal bones ; 10, 10, be-

tween these figures, the posterior intennetatarsal (or

transverse) ligaments ; 11, 11, anterior transverse

metatarsal ligament, continued across the four meta-
tarsal spaces; 12, intersesamoid ligament; 13, 13,

between these figures are seen the five pairs of internal

and external lateral metatarso-digital ligaments ; 14,

14, Ijetween these figures are seen the five pairs of

internal and external lateral digital (i>halangeal) liga-

ments of the first series ; those of the second series

have no figure placed to mark them ; 15, inferior liga-

ment of the phalangeal articulation of the great toe.

Metatarso-digital and Interj^^gitjj.

Articulations.—The heads of the meta-
tarsal bones are connected with the small
concave articular surfitces of the first phalanges by two lateral ligaments,
an inferior ligament, to which sesamoid plates are united by scattered

fibres, and a synovial membrane,—all which are closely similar to those
Avhieh belong to the corresponding parts of the hand. In the first'

metatarso-digital articulation the sesamoid plate is divided into two
parts, which are fully ossified, forming the sesamoid bones. These are

held together by strong transverse ligamentous fibres, and being provided
with cartilaginous surftices, move upon the corresponding grooved
cartilaginous surfaces of the first metatarsal bone.
The articulations of the phalanges with one another are also con<

structed on the same plan as those of the superior extremity. In each,

the bones arc held in contact by two kiteral ligaments and au inferior
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ligament or fibrous plate ; and each of the cavities is lined by a synovial

membrane.

Movements.—In the mechanism of the foot three arches are distinguishable,

two of them longitudinal and one transverse ; all of them cai3able of being-

flattened somewhat by pressui'e from above, thus securing elasticity. The inner

arch is formed by the os calcis, astragalus, scaphoid, and three cuneiform bones,

together with the three inner toes, the head of the astragalus being the key-

stone, and is supported by the inferior calcaneo-scaphoid ligament. The outer

arch is formed by the os calcis. cuboid bone, and two outer toes, and is supported

by the strong mferior calcaneo-cuboid ligaments. Thus the calcaneo-scaphoid

and calcaneo-cuboid ligaments are stretched by the whole weight of the body
bearing down upon the arch, and prevent the too great flattening of the instep

;

an action in which they are assisted, however, by the iilantar aponeurosis. The
transverse arching of the foot is most marked in the line of the tarso-metatarsal

articulations, and is maintained by the wedge-shape of the bones and by the

plantar ligaments. The weight of the body, fallmg upon the balls of the toes

when the heel is raised, tends to sjjread out the metatarsal bones at their distal

extremities, and to flatten the transverse arch, Avhich recovers its position when
the pressure is removed. Between the astragalus and the calcaneum only one
kind of motion is possible, the centre of which is the interosseous astragalo-

calcaneal ligament, and is of such a nature, that when the posterior part of the

OS calcis slides inwards and upwards beneath the astragalus, its cuboid extremity

moves downwards and outwards. A certain amount of gliding movement is also

allowed between the tarsal and metatarsal bones, and that mo.st considerably

between the cuboid bone and outer toes. Thus it happens that if the foot i.s

bent up against the leg, and then is gi'adually extended by force applied to the

toes, as by the action of the flexores digitorum muscles, the fii'st part of the

movement is accomplished at the ankle, and consists of extension, with only a
slight inward turning of the toes ; further extension is accomplished by move-
ment between the calcaneum and astragalus, and is accompanied by depression

of the outer edge of the foot ; and after that a little more extension, accom-
panied by more considerable depression of tlie outer edge of the foot, is effected

at the tarso-metatarsal articulations. The dnection of the movement of exten-

sion of the toes at the metatarso-phalangeal articulations is upwards and out-

wards, so that although the great toe is in a line with the inner edge of the
foot when resting on the ground, it is no longer so when over-extended.
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Section IIL—MYOLOGY.
THE MUSCLES IN GENERAL,

Under this section will be brought the description of the Voluntary
Muscles, and along with it that of the Fascias and Aponeuroses by
which they are invested.

The voluntary muscles are for the most part placed in close relation

Avith the Endo-skeleton, being attached to the bones or other hard parts,

and moving these in different directions by their contractions. There
are, however, some muscles which may be looked upon as belonging to

the cutaneous system, or Exo-skeleton, and there are a few others which
are connected with the viscera at the places where parts of these reach

the surface of the body. The muscles are all symmetrical, and,

Avith the exception of the sphincters and one or two others, are in pairs.

The number of voluntary muscles to which distinct names have been
given in the systems of Albinus and Soemmering, Avhich are mainly fol-

lowed in this work, amounts to about 240, there being some variation

above or below that number according as certain muscular parts are

regarded as separate and independent muscles or only as portions of

others. They naturally iall under the following four great divisions,

and in the numerical proportions stated under each, viz. :

—

A. In the axial part of the body.

1. The muscles of the head and neck = 75.

2. The muscles of the vertebral column and trunk =51.
B. In the limbs. J^

3. The muscles of the upper limb = 58.

4. The muscles of the lower limb = 59.

In the detailed description of the muscles, however, while the fore-

going general divisions will be followed, it may be expedient occasion-

ally to deviate from the strictly systematic arrangement, in so far as

may conduce to facility in study and convenience in dissection.

Each muscle constitutes a separate organ, composed chiefly of

a mass of the contractile fibrous tissue which is called muscular,

and of other tissues and parts which may be regarded as accessory.

Thus the muscular fibres are connected together in bundles or fasciculi

(see General Anatomy), and these fasciculi are again embedded in and
united together by a quantity of connective tissue, forming the perimi/-

sitim, and the whole muscle is usually enclosed in an external sheath of

the same material. Many of the muscles are connected at their more
or less tapering extremities with tendons by which they are attached to

the bones or hard parts ; and tendinous bands frequently run to a con-

siderable length either on the surface of a mtiscle or between its fibres.

Thu^'c is indeed great variety in the relation of the muscular and
tendinous portions, but few muscles are entirely destitute of some
tendinous element in their composition.

Farther, blood-vessels are largely distributed in the substance of a

muscle, carrying the materials necessary for its nourishment and chemico-

vital ehanges, and there are also lymphatic vessels, as in other vascular

parts of the body. Nerves are ramified through every muscle, by which
the muscular contractions are called forth and a low degree of sensi-

bility is conferred upon the muscular substance.

Tlie muscles vary much in their individual forms. Some are broad and
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thin, others are more or less elongated straps, and others are cylindrical

or fusiform masses of various thickness ; hence some of the various

names applied to them, such as long and short, square, round, rhomboid,

&c. Not uufrequently two or more muscular parts run into one, as in

the bicipital, tricipital, or quadricipital forms. In other instances

muscles, beginning as single masses, become divided, at their remote

ends, into two or more muscular tendinous slips. A division of a muscle

into two parts by an intermediate tendon gives the form called digastric

or biventral, and there arc some muscles in which a greater number of

parts are thus separated by what have been called tendinous inscrip-

tions.

In the description of the muscles it is customary to state the attach-

ments of their opposite ends under the names of orijiin and insertion

;

the first term being usually applied to the more fixed, or in the case of

the limbs the proximal extremity, and the second to the more movable

or remote attachment ; but it is to be observed, that it is often diiR-

cult to lay down a rule for the correct use of these terms, and that in

the great majority of instances it is of importance to consider the

action of a muscle as it may affect the motions of the parts attached

not to one only but to lioth of its extremities.

The study of the actions of the muscles either singly or in groups,

though strictly a physiological subject, cannot be separated from their

anatomical description. With respect to this the following general

principles ought to be kept in view. 1st. That the force exerted by any

muscle during its contraction is in proportion to the tivmher of mus-

cular elements or fibres composing the muscle. 2nd. That the extent

of motion, in so far as it merely depends on the shortening of the fibres

of the muscle, is in proportion to the Jcnuih of the fibres. And ord.

That the direction of the force produced by a contracting muscle

is in the line of the axis of the whole muscle if it run straight between

its opposite points of attachment, but in the line of the portion attached

to the moving part if the muscle or its tendon be bent in its course. In
most instances of such deflection from the straight course the muscles

or their tendons run in loops or in grooves somewhat after the manner
of a pulley. The loops are either fibrous or cartilaginous. In the

pulley-like disposition of tendons running over bones, there are fi'e-

quently fibrous or cartilaginous or bony nodules developed at the place

of angular bending of the tendons. The name sesamoid, originally

given to the small bones developed in some of the digital tendons,

has been applied generally to all similar intratendinous structures.

It is further to be observed that the direction in which the muscular
fibres or fasciculi run in a muscle is very frequently not that of the axis

of the muscle, nor do the muscular fasciculi in the great majority of

instances extend from end to end in a muscle. On the contrary, the

muscular fibres and fasciculi are much oftener comparatively short, and
are attached within the length of the muscle to prolongations of the

main tendons or to other tendinous bands which intersect its substance
;

and thus the muscular fibres run into these tendinous parts with various

degrees of obliquity to the axis of the muscle.

The muscular llesh forms a large proportion of the weight of the

whole body. This proportion has l)een carefully determined by mea-
surements recently published by Dr. G, v. Liebig (Archiv. fur Auat. u.

Physiol. 1874, p. 90), from whose tables the following is calculated
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for a man of 150 lbs. weight : skeleton, 27 lbs. ; muscles, 63 lbs. ;

viscera (with skin, fat, blood, &c.), 60 lbs.

General Morpholog-y.—It cannot be doubted that the disposition of the
muscles, as a whole and in groups, originally bears a close relation to the plan
of vertebrate organization in the skeleton. This is very perceptible in the earlier

stages of foetal development and in the lowest vertebrate animals. In fishes

especially, and partly in amphibia, the muscles present a remarkable degree of

vertebrate segTuentation, the greater pai-t of the muscles of the trank being

subdivided into zones, or myotomes, by partitions or sclovtomes, partly bony
and partly cartilaginous or membranous, which extend transversely through the

walls of the trunk, and which correspond in number and position with the

veiiiebral and costal segments. In the higher animals and in man, together

with the greater specialization of muscles in connection with the development
of limbs, great deviations from the primitive muscular type in the trunk have
occurred^ and it becomes extremely difficult to trace the morphological relations

of the rest of the muscles in the axial part of the body. It is indeed only in

the deeper muscles of the vertebral column and of the ribs that the vertebrate

subdivision and relation remain in any degree apparent. In the more super-

iiciai muscles, and more especially ia the muscles of the limbs, where the direc-

tion of the fibres is generally outwards from the tiimk, i^ortionsof the myotomes
iiin together so as to form muscles of greater or less length, and ui which all

appearance of vertebrate division is effaced. In their more general relations

also to the trunk of the body two sets of the muscles may be distinguished

as cpaxial and Injpaxlal (episkeletal and hyijoskeletal of Huxley), according as

they lie above or below the embryonic vertebral axis and the jjlane of its lateral

extension. The lujpax'tal muscles, comparatively little developed in man, com-
prise chiefly the prevertebral muscles of the neck with the psoas and pyrifonnis.

Of the cpaxlal muscles a dorui-Jatcrnl division consists mainly of the long and
short erector muscles of the spine and head ; while a rentro-latcrnl division con-

sists both of such ventral longitudinal muscles as genio-hyoid, stenio-hyoid, and
recti abdominis, and of the lateral, obliquely directed, sterno-mastoid, scalene,

intercostal, and abdominal muscles. The muscles of the limbs are also primarily

derived from this great ventro-lateral muscle. Thej- may be distinguished as

extrinsic when attached partly to the limbs and partly to the tiimk, and as

intvinsic when wholly attached to the bones of the limbs and then- arches.

To these morphological relations further reference vdW hereafter be made
under the several large divisions of the muscles. (See Hmnphry, " Obsei*vations

in Myology," &c., 1872, and in various papers in the Joiu-n. of Anat. ; Huxley,
" Anat. of Verteb. Animals," and Mivart. " Lessons ia Elementary Anatomy."

Varieties.—It foUows from what has been stated above, that homologous
correspondence can be traced between the individual muscles and groups of

muscles of man and those of animals. But as the form and attachments
of the muscles are subject to very great variations in different animals, as well as

to occasional varieties in the same species, the detei-mination of the special homo-
logies is attended in many cases Avith gi-eat difficrdty, and is still very imperfect.

Many varieties have also been observed in the hmnan body, and it is interesttag

to notice that these varieties are found to reappear generally in the same fonn,
or ill modifications of it which indicate relations to a tj-jiical or fundamental
structure ; and that many of them are *hus more or less repetitions of forms
known to exist ia dift'erent species of the lower animals. (Consult John Wood
in Proceedings of Ptoy. Soc. 18G4-7, and Turner and others in Journ. of Anat. &
Physiol. : Macalister's Instructive Catalogue of Muscular Anomalies, in Trans.

Roy. Irish Acad., 1872, and other papers ; Hallet, in Edta, Med. Joirni., ISio ;

Wenzcl Gruber, in Mem. of the Petersburg Acad.)

FASCIiE.

The terra Fascia is applied to parts presentin.ii a membranous dispo-

sition of reticulated or felted fibrous tissue. These structures have
usually been distinguished as the superficial and the deep; the former
oousistinf^ of looser and finer material, and passing by their slenderer



186 FASCIiE IN GEXEEAL.

kinds into the looser varieties of connective tissue ; wliilo the latter,

denser in character, frequently exhibit more or less regular arrangements

of strong white fibres, giving thera a shining appearance, and are often

termed aponeuroses.

Superficial Fascia.—Untler this name, or as svhriitaneons fascia, is

described the layer of loose tissue of varying density, which is placed

immediately below the skin, all over the body. Tt is the web which
contains the subcutaneous fat, the j^f^nnindus adiposus, and in some
regions su]3erficial muscles, as the pannimlas carnosns. Fi'om the sub-

cutaneous tissue of tlie eyelids, however, as well as from that of tlie penis

and scrotum, adipose matter is entirely absent. Beneath the fatty layer

of the superficial fascia, which is immediately subcutaneous, there is

generally another layer of the same structure, comparatively devoid of

adipose tissue, in which the trunks of the subcutaneous vessels and
nerves are found. AVhen the subcutaneous fat becomes absorbed, the

stroma in which it was deposited is still left, and its meshes approacli

one another, so that in lean subjects a more fibrous condition of the

superficial fascia is found than in others.

Deep FasciEB and Aponeuroses.—Under the name of deep fascia is

comprehended that stronger layer of fibrous or connective tissue which,

lying close to the muscles, invests them, or dips between them, and
forms a nearly continuous covering of the body beneath the superficial

fascia. It is chiefiy to the stronger parts of this fascia that the name
of aponeuroses has been given. Those covering the muscles have been
named ajwnenroses of invesiment (Bichat), to distinguish them from
proper tendinous expansions, or ajwneiiroscs of 'insertion, of muscles.

This distinction, however, is far from being universally applicable : apo-

neuroses of insertion are often continued into aponeuroses of invest-

ment, as in the instance of the glutens maximus, or into softer ftiscia.

as at the lateral parts of the occipito-frontal aponeurosis. The principal

aponeuroses of investment are those which incase the muscles of the

limbs, binding them down in a common sheath, and connected in various

places by septa with the bones. They are characteristic of the limbs,

there being no structure entirely corresponding to them in the rest of

the body. Parts of the deep ftiscia; in the vicinity of the larger joints

as at the wrist and ankle, become strengthened into tight transverse

bands, which serve to hold the tendons close to the bones, and hence
receive the name of re\iiiinnda.

Synovial Sacs and Sheaths : Bursse Mucosae.—In various situ-

ations where tlie tendons of muscles pass over the prominences of

bones, or run in fibrous sheaths, synovial cavities exist, either of a
vesicular or tubular form, thus forming the synovial h/irsec or shadhs.
In many such instances a true synovial membrane appears to cover the

adjacent surfaces, and diminishes their friction in moving on eaeh
other. In other places less defined spaces exist in the connective tissue

between parts of the tendons or fascia3, and occasionally between parts

of the skin and the harder or more prominent structures on which they

lie. In some of these subcutaneous burste a distinct synovial mem-
brane cannot be found ; but there are prol)ably gradations of transition

between these bursal spaces and those which are lined by synovial mem-
brane. Some of the synovial sacs and sheaths of tendons in the

vicinity of joints communicate freely Avith the articular cavities. (See

(Jen. Anat., vol. ii. p. -^»1.)
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I—MUSCLES AI^D FASCIA OF THE UPPER LIMB.

A certain number of muscles situated superficially on the trunk ixass
to the bones of the shoulder and humerus, so as to attach the upper
Imib to the body. These muscles, from their position, form a division
of the muscles of the trunk, but considered with reference to their
destmation and action tliey may be held as beloncring to the upper
limbs, and will therefore be so described in the prc^scnt section. The
muscles referred to are, posteriorly, the trapezius, latissimus dorsi
the rhomboidei, and levator anguli scapulre ; and, anteriorly, the two
pectoral muscles, the subclavius, and the serratus mas^nus. Alon^^ with
these might also be included the clavicular part ofthe sterno-cleido-
mastoid muscle and the omohyoid ; but as these last have important
relations with parts situated in the neck, they are more conveniently
described among the muscles of that region.

I. BETWEEN THE TRUNK AND THE UPPER LIMB POSTERIORLY.

Fasciae.—The superficial fascia covering the muscles which pass
from the trunk to tlie shoulder and upper limb posteriorly forms a
layer of considerable strength with em))edded fat lying below the
skin : It is continuous with that of the neck above, that of the axilla
•and breast in front, and that of the abdomen and hips below.

_
The deep fascia of the back forms a dense fibrous layer closely invest-

ing the superficial muscles to which it furnishes sheaths : at the outer
nwgms of the trapezius and latissimus dorsi muscles it is continuous
with the deep fascia3 of the neck, breast, axilla, and abdomen, and turns
round beneath the edges of the muscles so as to complete their
sheaths and separate them from the subjacent layer of muscles. It is
attached to the skeleton along the line of the spines of the vertebra,
and dorsum of the sacrum, to the occipital bone, the spine of the scapula'
and the crest of the ilium.

In the loins there is a strong, flat, shining tendinous structure called
the lumdar cqwneurosis, to which tlie latissimus dorsi and other muscles
are attached posteriorly

; but this will be most conveniently described
along with the muscles of the back.

Muscles.—The trapezius muscle (cucullaris) arises by a thin apon-
eurosis from the protuberance of the occipital bone, and the inner third of
Its superior curved line, from the ligamentum nuclide, and from the
spines of the last cervical and all the dorsal vertobra3, as well as from the
supraspinous ligaments. From this extended line of origin the fibres
converge to their insertion : the superior fibres, descending and turning
forwards m the neck, are inserted into the external third of the clavicle
at its posterior border ; the succeeding fibres pass transversely to the
inner border of

_

the acromion process and upper border of the spine of
the scapula, while the inferior fibres, ascending obliquely, terminate in a
flat tendon which glides over the triangular area at the base of the spine
of the scapula, and is inserted into the rough mark at the roofc
of the spme. The greater part of the line of origin presents only
a small admixture of tendinous fibres, but opposite the seventh cervical
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Fii:. 163.
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Fig. 163.—SupEKFiciAL Muscles of the Truxk, Shoulder and Hip, viewed from
BEHIND. (A.T.) 1

a, external occipital protuberance ; h, acromion of the scapula ; c, cresi of the ilium
;

1, trapezius ;
1', oval tendon of the two muscles in the upper dorsal and lower cervical

region ;
1", triangular tendon of insertion

; 2. latissimus dorsi ; 2', 2,' its costal origins

and its direct origin from the crest of the ilium
;
1,2', c, the posterior layer of "the

lumbar aponeurosis ; 3, steruo-mastoid ; 4, deltoid ; 5, infraspinatus ; 6, teres minor
;

7, teres major ; 8, rhomboideus major ; below this on the left side is seen a triangular

space bounded by the rhomboid, trapezius, and latissimus dorsi muscles, in which a part

of the seventh rib may be felt ; on the left side, tlie arm and shoulder being elevated,

the space is enlarged so as to show a part of the sixth and seventh ribs ; 9, back part of

the external oblique muscle of the abdomen ; between 9 and 2', a small part of the

i-ixernal oblique ; 10, part of the gluteus medius covered by the fascia lata ; 11, gluteus

luaximus ; 12, gracilis ; l-*, small part of the adductor magnus ; 14, semiteudiuosus
;

15, biceps ; 16, fascia lata covering the vastus externus.

spine, and for the distance of several vertebrae above and below that

point, a flat tendon extends outwards, widest at the middle of the space

and narrowing towards the upper and lower ends, so that tlie apo-

neuroses of the two muscles taken together have an elliptical form.

The fibres of origin from the occipital bone have little or no tendinous

lustre. The muscles of the two sides have together the form of a four-

sided figure, or shawl or cowl, pointing downwards : hence the name of

cucullaris which has been given to it.

litiations.—The trapezius is superficial in its whole extent : it covers the

splenius. the greater part of the complexus aJ^ove the splenius. the levator anguli

scapula;, the rhomboidei, the supraspinatus, and small portions of the infra-

spinatus, latissimus dorsi. and lumbar aponeurosis. The spinal accessory nerve,

and the superficial cervical artery, pass into it from its deep surface.

Variefh's.—The trapezius is subject to considerable variations in its attach-

ments : it is not uufrcquently shorter than above described, and the number of

dorsal vertebrje with, which it is connected is sometimes diminislied to six or

seven, or even fewer. Its occipital attachment is occasionally wanting ; and
sometimes a separation exists between its ceiwical and dorsal portions, in the

same manner as in some of the rodent animals. These varieties affect either

one or both sides.

The latissimus dorsi muscle arises by tendinous fibres from the

spinous processes of the six or seven lowest dorsal vertebrae, and from
the posterior layer of the lumbar aponeurosis, through the medium of

which it is attached to the lumbar and upper sacral spines and back
part of the iliac crest ; it also arises by fleshy fibres for an inch or

more from the iliac crest in front of the outer margin of the lumbar
aponeurosis, and from the last three or four ribs by narrow fleshy slips

which inter-digitate with the attachments of the external oblique mus-
cle of the abdomen. The fibres at the upper part are the shortest, and
pass almost horizontally outwards over the lower angle of the scapula,

from which they generally receive a small slip of fleshy fibres ; those

lower down become longer and pass more obliquely upwards ; finally,

those which are attached to the ribs ascend almost vertically. By this

convergence the fibres of the muscle come to form a narrow band of

some thickness, which, accompanying the teres major towards the

axilla, winds round the lower and outer border of that muscle so as

finally to be placed in front of it. It terminates in a flat tendon of about

two inches in length, which is adherent at its lower border to that of

the teres major, but is again detached from it previous to its insertion, a

synovial bursa intervening between them. The tendon is attached to the
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Fig. 1G4.

—

Superficial View op
THE Muscles op the Trunk,
Shoulder and Hip. (After Bour-

gery.) (A.. T.) i

0, occipital protuberance ; C,

ti'ausverse process of the atlas ; D,

first dorsal vertebra ; L, first lum-

bar vertebra ; S, first piece of tlie

sacrum ; Co, first piece of tlie

coccyx ; a, acromion ; h, Ijase of

the scapula ; i, crest of the ilium
;

1, ui)per and back part of the sterno-

mastoid muscle; 2, splenius, levator

ainruli scapulcT, and other deep
lunscles ; 3, 3, upper and lower

Gild? of the line of origin of the

trapezius muscle ; 3', triangular

tendon attached to the inner end of

the spine of the scapuhx ; + , half of

tiie oval tendon belonging to the

two ti'apezius muscles in the lower

cervical and npper dorsal region
;

4, 4, latissimns dorsi ; 4', 4", line

along which the latissiraus dorsi

takes origin from the lumbar fascia
;

5, infrasi^inatus ; 6, teres niiinor ;

7, teres major ; 8, deltoid ; 9, ex-

ternal olilique muscle of the ab-

domen; 10, gluteus medius, covered

by the aponeurosis of the fascia

lata ; 11, 11, line of origin of the

gluteus maximus from the posterior

part of ilium to the coccyx ;
11',

its insertion into the fascia lata

over the trochanter major; 11", a

jiart of its insertion into the femur ;

12, bicei>s ;. 13, semitendinosus ;

14, adductor maguus ; 15; gracilis.

floor of tlie bicipital groove

of the humerus, a little

higher than the insertion of

the teres major. From this

twisting of the muscle upon
itself, the anterior surface of

the tendon is continuous

with the posterior surface of

the rest of the muscle.

Briation.f. — The latissimiis

dorsi is subcutaneous, except at its

origin from the dorsal vertebra;,

where it is covered by the

trapezius, and at its insertion,

where it dips into the axilla.

It rests on part of the rhom-

boideus major and infraspina-

tus, on the teres major, seiTatu-s

posticus inferior, vertebral apo-

neurosis, external intercostal

muscles, and the posterior bor-

ders of the external and internal

oblique muscles.



LATISSIMUS DORSI. 191

Between the adjacent borders of tlie latissimns dorsi, trapezius, and rliom-
boideus major, there is left, when the scapula is di-awn forward, a triano-ular ai-ea
in which a portion of one or

two ribs and of an intercostal

space becomes sui3erficial ; this

is taken advantage of for the

purpose of auscultation.

Fig. 165.

Fig. 165.

—

Deeper View of the
J\IUSCLES OP THE TrUXK,
Shoulder and Hip. (After Boiir-

geiy.) (A.T.) i

The trapezius, latissimns dorsi,

deltoid, ghiteus maximus and ex-

ternal oblique muscles liave been

removed. The bones are lettered

as in the preceding figure.

1, splenius capitis and splenius

colli ; 1', lower end of splenius

colli ; 2, complexus near its inser-

tion ; 3, levator anguli scapula.'
;

4, rhomboideus minor ; above it -f

,

a part of the serratus posticus supe-

rior ; 5, rhomboideus major ; 6, part

of the longissimus dorsi ; 6', part of

the tendons of insertion of the

sacro-lumbalis
; 7, part of the spi-

nalis dorsi ; 8, upper, and 8', lower

part of the serratus posticus infe-

rior ; 9, oliliquus abdominis inter-

nus ; 10, supraspinatus ; 11, infra-

spinatus ; 12, placed upon the long

head of the triceps, points to the

teres minor ; 13, teres major ; 14,

serratus magnus ; 15, gluteus

medius ; 16, pyriformis ; 17, portion

of the obturator intemus
; + and -1-

,

superior and inferior genielli ; 17',

the intra-jjelvic ijortion of obturator

internus ; IS, the tendon of the obtu-

rator externus passing to its inser-

tion ; 19, quadratus femoris ; 20,

upper part of the adductor magnus.

Vark'tie.'}. — The number of

dorsal vertebraj to which the
latissimus dorsi is attached

varies from four to seven or

eight, and the number of the
costal attachments is also incon-

stant, being frequently dimiri-

ished and more rarely increased.

JIuscular bands {a.riUary arcfw.s')

are sometimes seen to stretch from
the border of this muscle across

the axilla to its anterior part,

where they terminate various-

ly, ia the tendon of the greater

pectoral, in the coraco-brachialis

muscle, the biceps, or in the
fascia. There is also occasion-

ally a slip of attachment to the scapular part of the triceps.
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The rhomboideus minor, a comparatively narrow muscle, arises

from the spinous processes of the seventh cervical and first dorsal

vertebra and from the li.o-amentum nucha). It inclines downwards and

outwards, and is inserted into the base of the scapula opposite the

triangular surface at the commencement of the spine.

The rhomboideus major, much broader than the preceding muscle,

lies immediately Ix'low and in contact with it. It arises from the

spinous processes of the four or five upper dorsal vertoi)ra3 and their

interspinous ligaments, and is inserted into that ])art of the base of the

scapula which "is included between the spine and inferior angle. A
considerable part of the attachment at the insertion is only by firm

connective tissue, and the most of the fibres, instead of being fixed

directly to the bone, end in a tendon which is connected to the scapula

near the lower angle ; in consequence of this arrangement, the muscle

may, in part, be separated from the bone without division of its mus-

cular or tendinous fibres, and must therefore act most immediately on

the lower angle.

Ih'latlons.—The greater part of the rhomhoidei muscles is covered by the

trapezius, a small angular portion only of the rliomljoideus major being sub-

cutaneous in the interval between the trapezivxs and latissimus dorsi ; the extent

of this portion varies with the position of the scapula, being increased when the

arm and shoulder are raised from the side. The rhomboidei cover the greater

part of the sen-atus posticus superior, and the posterior scapular arteiy descends

on their deep surface.

Varieties.—Both rhomboid muscles are liable to variations in the extent of

their vertebral and scapular attachments. An additional muscle has been observed

running close and parallel to the upper border of the minor, from the scapula to

the occipital bone, and has been called rhomboideus vcc'q'ittdis after a similar

muscle occurring in some animals.

The levator anguli scapulas arises by slightly tendinous slips

from the posterior tubercles of the transverse processes of the four

or five upper cervical vertebra, between the attachments of the

splenius and scaleni muscles, and forms an elongated fleshy mass which

is inserted into the base of the scapula from the spine to the superior

angle.

Varletiex.— The number of veitebral attachments of the levator anguli

scapula? is sul^ject to some variation. A slip has been observed to extend to it

from the occipital or from the mastoid process of the temporal bone (Theile),

and from the second rib (Meckel). It often appears as a divided muscle, the

parts connected with the several vertebraj remaining separate, even to the place

of insertion. It is occasionally connected by slips with the trapezius, scalene,

or serrated muscles. In quadrupeds it is united with the serratus raagnus, so as

to fonn a single muscle.

Nerves of the preceding muscles.—The trapezius muscle receives its nerves

from the spinal accessory which enters it on the deep surface, after being

joined by branches from the third and fourtli cervical nerves, from these nerves

directly, and probably also from the posterior branches of the ceiwical and

dorsal spinal nerves as they pierce it. The latissimus dorsi is chiefly supplied

bv the long subscajuilar nerve of the brachial plexus, but may also receive twigs

from the dorsal and lumbar nerves which pass through it. The ner\'es of the

rhomboid muscles proceed in one or sometimes two branches from the fifth

cervical, and the levator scapula) is supplied from the third, and sometimes

also from the fifth, cervical nei-ves.
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n. BETWEEN THE TRTJNK ANI> THE UPPER LIMB ANTERIORLY.

Fasci.i<:.—The superficial fascia of the pectoral region encloses the
mammary gland, covering it both in front and behind, and sending
strong septa in between its lobes. Processes likewise extend forwards
from the fascial investment of the gland, between the masses of fat, to

the skin and nipple, thus affording support to the gland.

The deep fascia of the pectoral region is continuous with that of

the neck both before and behind the clavicle, and with the similar

structure spreading over the shoulder and thorax. As belonging to the

deep fascia there may be specially noticed the costo-coracoid membrane,
which is a distinct layer of firm fascia, attached superiorly to the

clavicle and giving a firm covering to the subclavius muscle. Its

strong lower margin, distinguished sometimes as the costo-coracoii/

ligament, extends fi"om the coracoid process to the first rib at the origin

of the subclavius muscle. The deep fascia, continued from this struc-

ture inferiorly, is narrowed like a funnel, and becomes thinner as it

descends upon the surface of the axillary vessels, forming the anterior

part of the sheath of those vessels, while the posterior part is formed
by a deep process of the cervical fascia.

The axillary fascia is a strong membrane stretched across the

axilla, and so disposed as to maintain the skin in position over that

hollow. Beneath the pcctoralis major muscle is a layer of fascia attached

to the chest in front of the costo-coracoid membrane : it divides into

two layers to enclose the pectoralis minor, and, these reuniting, it con-

tinues to pass outwards as a strong membrane between the pectoralis

minor and short head of the biceps muscle ; lower down it is joined

by the fascia covering the pectoralis major, which is folded round the

margin of that muscle, and, thus strengthened, it slopes outwards
and backwards to the inferior border of the scapula, where it is joined

by the sheaths of the latissimus dorsi and teres major muscles. In
the deepest part of the axilla the fascia is perforated by numerous
blood-vessels and Ivmphatics. At the outer side occupied by the

large vessels and nerves of the limb, it is continuous with the sheath

of the vessels and with the aponeurosis of the arm. The density

of this fascia offers a considerable obstacle to the progress of axillary

abscesses to the surface.

Muscles.—The pectoralis major muscle arises from the anterior

and lower surface of the sternal half of the clavicle ; from the anterior

surface of the sternum ; from the cartilages of the second to the sixth

ribs, and also the bony part of the sixth rib ; and from the aponeurosis

of the external oblique muscle of the abdomen. Its fibres form a thick

mass, and converge to be inserted by a tendon of considerable breadth into

the outer bicipital ridge of the humerus. At the axillary border the

muscular fasciculi, especially those of the pectoral part, are folded back-
wards, so that the lower fibres successively disappear from view, and
the insertion into the humerus takes place by a broad flat tendon which
is doubled upon itself in two close parallel lines, open above and con-

nected below. The clavicular fasciculi are for the most part inserted on
the outer surface of the anterior fold of the tendon, but they are also

continued by independent tendon directly to the humerus. The posterior

fold of the pectoral tendon is usually considerably broader than the

anterior, and thus its line of attachment rises higher on the humerus.
VOL. I.
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Fig. 166.

Fig. 1C6. —Slterficul view of the Muscles of the trunk, from before. (A.T.)i

1, sterno-mastoid of the left side ;
1'. 1 ',platysraa myoides of the right side ; 2, stemo-
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hyoid ; 3, iipper, S', lower belly of the omo-hyoid ; 4, levator aiiguli scapulas ; 4', 4", scalene
muscles ; 5, anterior part of the trapezius ; 6, deltoid ; 7, upper part of the triceps brachii
in the left arm ; 8, teres minor ; 9, teres major ; 10, latissimus dorsi ; 11 jiectoralis

major ; 11', on the right side its clavicular jiortion ; 12, part of the pectoralis minor ; 13,
serratus m;ignus ; 14, extei'nal oblique muscle of the abdomen ; 15, placed on the
xiphoid cartilage at the upper end of the linea alba ; 15', is placed on the umbilicus ; 16,
is x^laced over the symphj-sis pubis, and at the lower end of the linea alba, above Ifi,

tlie jiyramidal muscles are seen through the abdominal aponeurosis ; 15 to 17, the
linea semilunaris at the outside of the I'cctus muscle, the transverse tendinous lines of

which are seen through the abdominal aponeurosis ; 18, part of the gluteus medius ; 19,
tensor vaginse femoris ; 20, rectus femoris ; 21, sartorius ; 22, femoral part of the iliaciis

and psoas ; 23, pectineus ; 24, adductor longus ; 25, gracilis. On each side of 16, the
external abdominal ring is indicated.

It is further prolonged upwards by a slip which runs over the bicipital

groove to the great tuberosity, and gives an offset to the head of the
humerus. The lower or doubled end of the tendon is closely united
with the insertion of the deltoid, and a slip is prolonged from its inferior

margin to the fascia of the arm.

Fig. 1G7.

—

View op some of Fig. 167.
THE DEEPER MuSCLES OF
THE Shoulder and Trunk,
FROJI BEFORE. (A.T) i

On the right side the pec-
toralis major and external
oblique muscles have been re-

moved, a, coracoid process of

scapula ; b, manubrium of

sternum ; c, c, cartilages o^
the lifth ribs ; d, ensiform
portion of the sternum ; 1,

upper part of the levator anguli
scapulje muscle ; 2, on the
middle of the clavicle, points

to the subclavius muscle ; S,

pectoralis minor ; 4, subscapu-
laris ;

4', its insertion into the
lesser tuberosity of the hume-
rus ; 5, coraco-brachialis cut
short ; 6, coracoid, and 6'glenoid
head of the biceps brachii, both
cut short near the place where
they unite into one muscle ; 7,

on the tendon of the latissimus

<lorsi, points by a line to the ten-

don of the teres major, both
cut short and passing to their

insertion inside the bicipital

groove ; S, folded tendon of the
pectoralis major ; 9, insertion

of the deltoid ; 10, brachialis

anticus, embracing the insertion

of the deltoid
; 11, part of the inner head of the triceps, the middle head of which is

seen passing behind the tendons of the latissimus and teres ; 12, 12, on the fifth and
eighth ribs, point to the insertion of the serratus magnus ; 13, 13', recti abdominis.

_
Relations.—Tlie folded inferior border of the pectoralis major forms the ante-

rior margin of the axilla ; the superior runs parallel with that of the deltoid
muscle, from which it is separated only by a slight interval which becomes wider
towards the clavicle, and in v/hich run the cephalic vein and the humeral branch
of the acromio-thoracic artery. The anterior sui-face is subcutaneous in the
greater pait of its extent being covered only by some of the fibres of the

o 2
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platysma myoides and by the mamma. The posteiior sui'face rests chiefly on the

pectoralis minor, and with that muscle foims the anterior wall of the axilla.

Varieties.— The more important varieties of this muscle consist in the gr-eater

or less extent of its attachments to the ribs or sternum, and the greater or less

union or separation of its clavicular, sternal, and costal paits. The clavicular

part has occasionally been observed to be absent, or to be incoiporated completely

with the deltoid. The tendinous and fleshy fibres of origin of opposite sides

sometimes meet and even decussate in front of the sternum. In some instances

atlditional muscular slips take origin from the aponeurosis of the external oblique

mui^cle. and in others the lower part of the muscle presents considerable deficiency.

Sometimes also slips connect the great pectoral with the biceps muscle. The
slips of connection with the latissimus dorsi have already been noticed.

As closely related to the great pectoral muscle there may be noticed here the

muscular band which has been obsei-ved by Wood, Stnithers, Macalister, and
others, passing from a fascial origin over some of the lower tnie and upper false

ribs to a very variable tendinous or aponeurotic insertion at some place along the

inner border of the arm, or even as far down as the inner condyle of the humei-us,

and which has been named chond'ro-c2)itroc]ilcari>!.

The pectoralis minor muscle arises from the upper margins and
external surfaces of three ribs near their cartilage.s—usually the third,

fourth, and fifth—and from the neighbouring parts of the intercostal

aponeurosis. Its fibres converge to a narrow tendon, which is inserted

into the anterior half of the inner border and upper surface of the

coracoid process, in contact with the conjoined origin of the coraco-

brachialis and biceps muscles.

IMations.—This muscle is covered by the pectoralis major, and forms a part of

the anterior wall of the axilla. It crosses the axillary artery and brachial plexus

of nerv^es. When tlie ann is much raised a portion of the muscle may be seen

below the outer margin of the pectoralis major.

Varieties.—The pectoralis minor is sometimes found split up or subdivided

into as many pieces as it has of costal attachments. The place and number of

the costal slips are subject to slight variation. The tendon of insertion is not
Tinfrequently detached from the coracoid process, and carried on by the coraco-

acromial ligament to the acromion process or some other neighbouring part.

The subclavius muscle arises by a short thick tendon from the first

costal arch at the junction of the rib and cartilage, close to the costo-

clavicular ligament. From this tendon its fibres pass outwards and
upwards, forming a rounded belly, which is inserted into the groove

along the inferior surface of the clavicle, extending as far as the recess

between the conoid and trapezoid parts of the coraco-clavicular ligament.

Ih'lafions.—The subclavius is covered in front by the costo-coracoid fascia, and
is placed immediately over the axillary vessels and nerves.

Varieties.—The subclavius is sometimes found to be without any attachment
to the clavicle, being inserted into the root of the coracoid process ; or it may
have a double iasertion, the upper into the clavicle, the lower iato the coracoid

process.

The serratus niagixus muscle, placed upon the upper and lateral

part of the tliorax, between the ribs and the scapula, is attached

anteriorly by nine fleshy angular slips to the first eight or sometimes

nine ribs, two of these being connected with the second rib ; it also

derives some fibres from the aponeurosis covering the upper intercostal

spaces. Posteriorly, the muscle, considerably narrowed, is attached to

the line in front of the base of the scapula, and at the upper and lower

angles of the bone into the flat surfaces which are excluded from the

fossa of the subscapular muscle. The fibres are arranged in three sets,.
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thus :—«, those from the first and second digitations form a thick
bundle which terminates on the flat area in front of the upper angle of

Fig. 168.

—

Lateral ViHw
OP THE Trunk, show-
ing THE Serratus Mag-
nus Muscle. (A. T.) |

a, coracoid process of

the scapula ; b, glenoid

cavity ; c, lower angle
;

<l, first dorsal vertebra ; I,

VI, Xn, the first, sixth,

and twelfth ribs ; 1 , upper
portion of the serratus

magnus attached to the

first and second ribs ; 2,

second or middle portion

attached chiefly to the

third rib ; S, lower or fan-

shaped portion attached to

the ribs from the fourth

to the ninth ; 4, externtd

intercostal muscle ; 5, cos-

tal origins of the transver-

salis abdominis ; +, sca-

pular extremities of the

levator scapuiiB and omo-
hyoid muscles.

the scapula ; h, those

of the third and fourth

digitations, but es-

pecially the first of these, ^vhich is the inferior digitatiou of the second

rib, spread out into a triangular layer, the thinnest part of the muscle,

and are attached along the line in front of the base of the scapula,

extending from the place of insertion of the preceding part nearly

to the lower angle of the bone ; c, the remaining five or six digita-

tions converge in the form of a fan, and terminate posteriorly in a

thick mass, which is attached to the flat surface in front of the lower

angle of the scapula.

Relatiom.—By its deep surface, the serratus magTius rests on the upper ribs,

the intercostal muscles, and part of the seiTatus posticus superior. Its outer

surface is in contact posteriorly with the subscapular and latissimus dorsi

muscles, and forms anteriorly the internal wall of the axilla, being subcutaneous
in the lower part of its extent.

Varieties.—Not unfrequently the lowest slip of the muscle extends to the tenth
rib : in other instances the number of costal slips is diminished, occasionally by
the suppression of the fii-st. but oftener by the absence of some of the lower
digitations. so that the muscle does not pass lower than the seventh rib. The
muscle has been observed divided into three parts : sometimes the middle part

is absent ; and in various instances the serratus has been observed united

partially with the levator scaprda;. the external intercostals, or the external

oblique. With the levator scapulas it forms one muscle in many mammals.
Nerves.—The nerves which supply the anterior muscles passing from the

trunk to the upper limb are all derived from parts of the brachial plexus.

The nerve of the subclavius is a small twig from a loop between the fifth

ajid sixth cervical nerves. The large nerve of the serratus magnus, called

posterior thoracic, proceeds from the same nerves and pierces the middle scalene
muscle. The nerves of the pectoral muscles, named anterior thoracic, are in two
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sets, internal and external, proceeding respectively from the inner and outer

divisions of the plexus, the outer supplying the gi'eat pectoral muscle, the inner
hoth it and the lesser pectoral.

Actions of the muscles passing- between the Trunk and Upper Limb.

—

Considered with reference to the movements of the limb upon the trunk, the

upper part of the trapezius, the levator scapula; and the rhomboid muscles are

elevators of the shoulder ; the lower part of the trapezius, the pectoralis minor,

and the subclavius are depressors : the sen-atus magnus as a whole canies for-

ward the base of the scapula, and the rhomboidei draw it back ; the latissimus

dorsi and pectoralis major depress the humeiais and carry it towards the middle

line, behind or in front, according as the one or other muscle is in action.

More particularly, the superior fibres of the tr/ijM'ziii.i elevate the clavicle ; the

middle fibres acting on the acromion have also some elevating action, but

tend rather to carry back the scapula towards the spine ; the inferior pai-t of the

muscle acting ujion the spine of the scapula woaild of itself depress that bone
while it carried it inwards towards the dorsal spines, but acting in concert -with

the upper two-thirds of the muscle, a rotation is produced in the scapula roimd
a central point, in such a manner that while the whole bone, and more especially

the acromion, is raised and carried towards the dorsal spines, the uj^per angle of

the scapula is somewhat depressed and carried inwards, while the lower angle is

canied outwards and elevated.

The Irrafor anrpili .wiipulcp and rlinmhoUh'l elevate the superior angle and base

of the scajsula. thus counteracting in some degree the rotating action of the

trapezius. In this manner, when the trapezius, levator, and rhomboid muscles
act together, the scapula is raised without rotation, and its base is carried at

the same time inwards towards the dorsal spines.

The xuhclavlu.s depresses the clavicle, and may also act as a support to the

stemo-clavicular articulation.

The jx'cforalis minor draws the coracoid process downwards and forwards,

and tends to throw the lower angle of the scapula backwards.

The ftf'vrafu.'i wtif//nix nluscle. by withdrawing the base of the scapula from the

spinal column, enables the arm when raised from the shoulder to be still farther out-

stretched, as in the movement termed extension in fencing. It comes powerfully

into action in all movements of pushing ; it likewise combines n-ith the trapezius

in rotating the scapula. In forced inspiration, the scapula being fixed by the

muscles which attach it to the tnink posteriorly and superiorly, the serratus

magnus assists in dilating the chest by raising and expanding the ribs.

The liit'tMimti.i dorxl carries the elevated arm doumwards and backwards, rotat-

ing it at the same time inwards, so as to make the palm look backwards, thus

accomplishing such a movement as is made by the arm in swimming. By pass-

ing over the angle of the scapula it binds that process to the tinink. preventing
its projection backwards ; and by being folded round the outer border of the
scapula, it limits the projection outwards of the same angle when the ami is

raised.

The 2}''Pt<>7'(7lis viajor muscle, while it combines with the latissimus dorsi in

depressing the humerus from the raised position, opposes that muscle by drawing
the limb forwards. It is placed upon the stretch when the arms are thrown
backwards, and is most shortened when they are folded across the chest. In the
remarkable case of Groux, affected with congenital cleft sternum, when the
shoulders were fixed backwards, the action of the great pectoral muscles tended to

separate the two segments of the sternum, and increased the space in which the

motions of the heart could be observed through the integuments.
Considered as acting on the trunk from the upper limb in a fixed condition,

these muscles all tend to draw the trunk of the body towards the limb, as in

climbing, or other like efforts. The latissimus dorsi muscles, if acting on both

sides, carry the body upwards and forwards, as in the use of crutches. The
pectorales and latissimus dorsi are also muscles of forced inspiration, tending to

raise and expand the ribs, more especially when the shoulders are fixed and the

arms are elevated. The upper parts of both trapezii acting on the occipital bone
aid the stemo-mastoid muscle in throwing forward the chin ; and if one muscle
only acts, it aids iu rotating the head.
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MUSCLES AND FASCIA OF
THE SHOULDEK.

Fascije.—The deep fas-

cia binds together the mus-
cles of the shoulder \^ith

considerable firmness, and
over the back part of the

deltoid and infraspinatus,

muscles assumes a tendin-

ous appearance. A strong

and somewhat isolated por-

tion, bound down to the

posterior and axillary mar-
gins of the scapula, covers

the infraspinatus and teres

minor muscles as far as

they are left uncovered ])y

the deltoid muscle. On
reaching the posterior bor-

der of the deltoid muscle,

this aponeurosis divides in-

to two layers, of which the

deeper is continued beneath
the deltoid to the shoulder-

joint, and the more super-

ficial forms a thin aponeur-
otic covering of that muscle,

becoming more and more
slender as it passes for-

wards, and is attached to the

lower border of the spine.

Fig. 169. — SuPEKFiciAii Mus-
cles OF THE ShoULDKU AND
Upper Limb, fkom befoke.
(A. T.) A

1, pectoralis major ; 1', its

clavicular portion ; 2, deltoid,

its clavicular part ; 2', its acro-

mial part ; 3, biceps brachii
;

3', its tendon of insertion ; 3",

its aponeurotic slip ; 4, brachi-

alis anticus ; 4', its inner and
lower portion ; 5, inner tead of

the triceps ; 5', lower part of

the same, seen arising from be-

hind the intermusciilar septum.
The explanation of the remaining
references will be found in the
description of fig. 179.

Muscles.—Tlie deltoid
muscle is of a triangular

form and coarsely fascicu-

lated, and extends from the
most prominent part of the

shoulder down a third of

J^tMf//i
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the upper arm. It takes origin in an extended line wliicli may be divided

into three portions, viz., an anterior from the front of the external third

of the clavicle, a middle from the outer edge and point of the acromion,

and a posterior from the lower border of the spine of the scapula as

far back as the triangular surface at its inner end. The fasciculi from

these several parts converge as they descend, and are inserted by a

strong thick tendon into the deltoid impression, a triangular rough
surfoce above the middle of the humerus, on its outer side.

The three parts, comiiosing the deltoid muscle, differ somewhat in the disposi-

tion of the muscular fasciculi and the tendons. The anterior and posterior

portions are composed of long fibres which, arising directly from the clavicle and
spine of the scapula, are inserted into the outer sua-face of the marginal parts of

the inferior tendon. In the acromial portion, while some of the muscular fibres

spring directly from the bone, yet most of them arise in a pennifonn manner
from the sides of three or, more frequently, foui- tendinous septa, which pass

downwards into the substance of the muscle. These oblique fibres, running nearly

parallel to each other, are inserted in a similar manner into the sides of two, or

more frequently three, septa which pass from below upwards and alternate with
the upper septa. The oblique fibres, from the outside of the first and fourth upper
septa are inserted into the marginal parts of the main tendon. There are besides

wedge-shaped bundles of muscular fibres, rising directly from the acromion in

the intervals between the pennifonn bundles, which, are inserted into the tips of

the lower tendinous septa, and others which springing from the ends of the

upper tendinous sej^ta, are directly inserted into the humerus between the lower
septa. The main tendon of insertion spreads fi'om below upwards for some
distance on the deep surface of the muscle.

JicIatio>ix.—At the posterior border of the deltoid, the aponeurosis covering the
infraspinatus muscle divides into two thin layers, of which one covers the muscle
superficially, and the other lines its deep surface. At its anterior border this

muscle is in contact with the pectoralis major, the cephalic vein lying between
them. In immediate contact with the deep surface is the large bursa, which
separates this muscle and the acromion from the shoulder joint and the muscles
suppoi-ting it. The deltoid muscle covers the origins of the biceps, coraco-

brachialis, and long head of the triceps, and the insertions of the subscapularis,

supraspinatus. infraspinatus and teres minor muscles, as also the circumflex
vessels and nei-ve.

Varieties.—The deltoid muscle is not subject to great varieties. One of the
commonest is a greater degree of subdivision of its parts than usual. Another
is the continuation into it of fibres from the trapezius, as in animals wanting the
clavicle. Occasionally its anterior part is closely united with the great pectoral
muscle. Its insei-tion varies sometimes in extent. A remarkable prolongation of
its tendon on the radial border of the forearm, as far as the insertion of the
supinator longus, seems to repeat the tensor plicae alaris of the bird. (Macalister).

The supraspinatus muscle arises from the whole of the supraspinous
fossa of the scapula to within a short distance of the neck of the bone,
and from an aponeurosis by which it is covered. Its fibres converge beneath
the acromion to a tendon, which adheres to the capsule of the shoulder-
joint, and to the tendon of the infraspinatus muscle, and is inserted
into the upper of the three facets on the great tuberosity of the humerus.
The infraspinatus muscle is of a triangular form, and occupies the

greater part of the infraspinous fossa. It arises from the fascia covering
it, from the under surface of the spine, and from tlie dorsal surface of
the scapula in the fossa, except those parts at the lower angle and along
the external border, to which the teres muscles are attached. The fibres

converge to a tendon, which, concealed at first within the substance of
the muscle, is inserted into the middle facet of the great tuberosity of
the humerus.
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pclatlms.—The supraspinatus muscle is covered by the trapezius and the acro-
mion process. The suprascapular nerve and artery pass beneath it.

The infraspinatus muscle is bound down by the aponeurosis which superiorly
and externally divides so as to enclose the deltoid muscle. It is covered by the
deltoid at its upper and outer part, and by the trapezius at its upper and inner
part, by the latissimus dorsi at its lower angle, and in the intennediate portion it
remains superficial.

Vartcticx.—The infraspinatus muscle is sometimes very closely united with the
teres minor. The supraspinatus is very constant in its fonn and attachments.

The teres minor muscle is placed along the outer border of the in-
fraspinatus, and is intimately connected with that muscle. It arises bv
a series of fibres from a

narrow obliquely grooved Fig. iro.

surface on the dorsum of

the scapula close to the

axillary border, and from
aponeurotic septa between
it and the infraspinatus

and teres major muscles,

and is inserted by tendon
into the greater tuberosity

of the humerus, immedi-
ately below the infraspina-

Fig. 170. — Muscles op the
Right Shoulder and Arm,
seen prom behind. (a. t.

) \

The acromion process and a pai-t

of the spine of the scapula, with
the deltoid muscle, have been re-

moved, a, coracoid process ; S,

triangular surface at the com-
mencement of the spine ; c, is

close to the cut portion of the
spine ; d, greater tuberosity ; e,

olecranon of the ulna; /, is close

to the external condylar eminence
and head of the radius ; 1, supra-

spinatus muscle ; 2, infraspinatus;

3, teres minor ; below the figure

is the triangular space ; 4, teres

major ; 5, part of latissimus dorsi

;

+ , slip from the inferior angle of

the scapula
; f, on the edge of

the humerus, points to the ten-

tlon of the latissimus dorsi and
the quadrangular space ; 6, scapu-

lar head of the triceps, passing

above between the teres major and
minor ; 6', outer head ; 6", part of

the muscle rising below the spiral

groove, continuous with the inner

head ; 6"', part of the inner head

;

7, anconeus.

tus, and by fleshy fibres into the bone for a short distance lower
down.

IMations.—Th.m muscle is crossed behind by the deltoid, and hi front is in
relation with the long head of the triceps, and the capsule of the shoulder-joint.
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The dorsal scapular arteiy

passes between it and the bone.

At its lower border is the teres

major separated in part by the
long head of the triceps. A
bui-sa is sometimes found be-

tween the tendon and the
bone.

Fig. 171.—SuPEKFiciAL Muscles
OF THE Shoulder and Upper
Limb, seen from behind.
(A. T.) 1

a, acromion ; h, base of the sca-

pida ; c, tendon of the trapezixis

muscle over the triangular surface

of the spine of the scapula ; d,

olecranon of the ulna ; c, external

condylar eminence
; /, lower end

of the ulna ; 1, trapezius ; '^, acro-

mial part of deltoid ; 2', the part

of the same muscle rising from
the spine of the scapula ; 3, rhom-
boideus major ; 4, infras^iinatus

;

5, teres minor ; 6, teres major

;

7, latissimus dorsi ; + , space be-

tween tlie trapezius, rliomboid and
latissimus muscles ; 8, triceps ex-

tensor cubiti ; 8', its outer head
;

8", part of its inner head ; 9, an-

coneus ; 10, part of the brachialis

anticus ; 11, supinator longus
;

\'l, extensor carpi radialis longior.

The explanation of the remaining

references will be foimd in the

description of fig. 182.

The teres major muscle

arises from the flat oval

surface on the dorsum of

the scapula near its inferior

angle, slightly from the

axillary border of the bone,

and from the septa inter-

posed between it and the

teres minor and infraspi-

natus. It is inserted by a

flat tendon about two
inches wide, into the inner

border of the bicipital

groove of the humerus,

behind and in contact with

the tendon of the latissimus

dorsi, to which it is ad-

herent for a short space.

Close to the insertion, how-

ever, the tendons of these

muscles are separated by a

small bursa. The fibres

of the muscle are longitu-

dinal.
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Mdatlonx.—Posteriorly this muscle is covered at its lower part by the latissimus

dorsi, and at its upper part it is crossed by the long head of the triceps. The
outer side is suiTounded obliquely by the latissimus dorsi : and the anterior

sm'face is concealed in the upper j^art of its extent by the tendon of that muscle.

The inner border of the muscle foi-ms the margin of a triangular space, of -nhich

the other sides are the upper part of the humerus, and the axillary border of the

scapula, covered before by the subscaptdar and behind by the teres minor muscles
;

this triangle is divided by the long head of the triceps into a superior or external

quadrilateral, and an inferior or internal, triangular compartment. Through the

quadrilatei-al space pass backwards the posterior circumflex vessels and the circum-

flex nerve ; and in the triangular subdivision the dorsal branch of the subsca-

pular artery passes round the margin of the scapula into the infraspinous fossa.

Varietls.s:—The teres major muscle is sometimes found connected with the

fasciculi of the latissimus dorsi arising from the same part of the scapula. A
slip from this muscle has also been observed descending upon the fascia of the

upper arm extemallj'.

The subscapularis muscle arises partly by muscular and partly by
tendinous fibres from the A'enter of the scapula, with the exception of

the neck of the bone and the spaces occupied by the serratus magnus
;

its fibres unite into a broad tendon which perforates the capsular liga-

ment of the shoulder-joint, and is inserted into the small tuberosity

of the humerus. Some fleshy fibres also are directly inserted into the

bone for a short distance lower down. Three or four tendinous

septa, attached to the ridges of the subscapular fossa, pass outwards in

the origin of the muscle ; and others are prolonged inwards from the

tendon of insertion.

Brlations.—The tendon of the subscapulaiis is incorjiorated with the capsule

of the shoulder-joint, and between its upper and posterior surface, the coracoid

process, and the neck of the scapula is a bursa usually communicating with that

joint. There is also sometimes a bursa intei-vening between the anterior surface

of the muscle and the origin of the biceps and coraco-brachialis muscles. Ante-

riorly the muscle is in contact at its origin with the serratus mag-nus. and is

covered at its insertion by the coraco-brachialis and biceps, whUe, in the interval

between, it forms part of the posterior wall of the axilla.

Variitics.—The varieties hitherto observed in this muscle are not considerable.

A small additional muscle, of somewhat variable form, has been described by
different authors, as passing from the surface of the subscapularis over the

capsular ligament, bvit without piercing it, to be inserted into or near the inner

margin of the bicipital groove, the xubf.capnlo-cajyuiilarix of Wenzel Gruber.

Nerves of the Shoulder Muscles.—The supraspinatus and infraspinatus

muscles receive their nerves from the suprascapular branch which proceeds from
the upper loop of the brachial plexus, and therefore from the fifth and sixth

cervical nerves. The other muscles of this group are all supplied with nerves
from the posteiior division of the plexus, as follows : the deltoid and teres minor
from the circumflex nerve, the teres major and the subscapularis from the middle
and short subscapular nerves.

Actions of the Shoulder Muscles.—The deltoid muscle raises the arm from
the side as far as the structure of the shoulder-joint permits, viz.. till it is at

right angles with the trunk. Firrther elevation of the upper limb is eft'ected chiefly

by the trapezius ; and it may be remarked that the insertion of that muscle cor-

responds exactly in extent to the origin of the deltoid, so that the two muscles may
be considered continuous in structure as well as in action. The anterior fibres of

the deltoid combine with the pectoralis major to draw the humerus fom^ards ; the
posterior assist in drawing it backwards. ITie supraspinatus. infraspinatus, and
subscapularis muscles being placed more closely round the joint, when acting in

concert with the deltoid, probably give steadiness and i)recision, while the deltoid

gives the main elevating force to the movement. The supraspinatus simply
elevates ; the infraspinatus and subscapularis carry the arm backwards or for-
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wards when it is raised . and rotate it outwards or inwards when hanging by the

side. The teres major rotates the raised humerus inwards, the teres minor out-

wards : acting together, they assist in depressing the arm. The deltoid muscle

superficially, and the supra- and infraspinatus muscles, the teres minor and sub-

scapularis, more deeply, afford important protection to the shoulder-joint, and by
their tension prevent displacement of the head of the humerus.

MUSCLES AND FASCIiE OF THE UPPER ARM.

FASCiiE.—The aponeurosis of the arm is composed chiefly of

transverse fibres, held together by others having an obhque or longitu-

dinal direction ; it is thin over the biceps muscle, stronger where it

covers the triceps, and particularly dense as it approaches the outer and
inner condylar eminences of the humerus. It is pierced on the inner

side of the limb by the basilic vein, below the middle of the arm.

It is attached to the shaft and condylar eminences of the humerus by
the two processes next to be described.

The external and internal intermuscnlar septa are two fibrous

partitions which bind the aponeurosis of the arm to the humerus, and
with which the neighbouring muscles of the arm are intimately con-

nected. The external intermuscular septum extends upwards from the

outer condylar eminence along the outer lateral ridge to the insertion

of the deltoid, from which it receives tendinous fibres. It is pierced

from behind forwards by the muscnlo-spiral nerve and superior pro-

funda artery. The internal septum, much stronger, extends along the

ridge from the inner condylar eminence to the insertion of the coraco-

brachialis muscle. It is traversed from before backwards by the ulnar

nerve, and by the inferior profunda and anastomotic arteries.

At the bend of the elbow the aponeurosis is closely connected with

the periosteum covering the condylar eminences of the humerus and the

olecranon process of the ulna ; and it is strengthened by tendinous

fibres sent from the triceps and biceps muscles.

Mut^CLES.—The coraco-brachialis muscle, elongated in form, arises

from the tip of the coracoid process of the scapula, between the pector-

alis minor and the short head of the biceps, with which latter it is for a

sliort distance conjoined by an intermediate tendon. The lower part of

the muscle is directly inserted into the inner border of the humerus near

its middle, in a linear impression of from two to three inches in length,

between the origin of the triceps and the brachialis anticus. Higher
up its fibres are found inserted into a tendinous band which is prolonged

upwards to the liead of the humerus, forming a sling over the latissimus

dorsi.

lichitions.—This muscle is usually pierced by the musculo-cutaneous nerve
;

its outer border is in contact with the biceps muscle, and its inner with the
brachial ai-terj% by which it is crossed obliquely near its insertion. It lies in

front of the tendons of the subscapularis. latissimus dorsi, and teres major, and
is covered by the deltoid and pectoralis major muscles.

VarUii/'.i.—This muscle has been showai by various authors to be subject to

considerable varieties, which seem to indicate, according to Wood, that it con-

sists typically of three parts : viz., 1, a superior short one rising from the coracoid

process, or near it, and running over the capsular ligament, to be inserted close

below the small tuberosity of the humerus : 2. a second corresponding most

nearly to that usually described in human anatomy, of middle size, and placed

between the first and third ; 3, a third which is the longest and most superficially

placed, and descends to the inner condyle, or near it, and in many instances is
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inserted into a supracondylar process. The middle division of the muscle is most
constant in man : but is generally accompanied by a part of the third ; the
musculo-cutaneous nerve passing between them. The first and third constitute

the most marked varieties in man, and all three are found in various foiTus

and degrees of development in different animals. The internal brachial ligament
of Struthers is a fibrous band
connected with the inferior part Fig. 172.

of this muscle. (John Wood, -,

on Hum. Muse. Variations, (tc,
"

Joum. of Anat. vol. i. p. :lo.)

Fig. 172.

—

Dekp view of thk
Muscles op tub Right Shoul-
der AND Arm, from before.

(A. T.) 1

a, b, outer half of the divided

clavicle ; c, coracoid process ; d,

upper, ande, lower triangular space

left at the upper and lower angles

of the scapula on its anterior sur-

face to which the seiratus magnus
is attached

; /, great tuberosity of

the humerus
; ;/, surface of the

humerus below the bicipital

groove ; //, outer, and i, inner

condylar eminence of the humerus;
1, cut coracoid head, and 1', cut

glenoid tendon of the biceps mus-
cle ; 2, folded tendon of insertion

of the pectoralis major, of which
one portion is seen running up to

the bicipital groove ; 3, lower cut

end of the deltoid ;4,coraco-brachi-

alis ; 5, subscapularis ;
5', its

insertion into the lesser tuberosity;

H, teres major ; 6', its insertion

behind and below the latissimus

dorsi ; 7, part of the latissimus

dorsi ; + , slip from the inferior

angle of the scapula ; 7', insertion

of the tendon, lifter winding
I'ound the teres major, in front of

and higher than that muscle ;

8, 8', lirachialis anticus ; 9, long

head of the triceps, at the ujjper

part seen in the interval between
the teres major and subscapularis

muscles ;
9', inner head ; 10,

tlexor communis digitorura pro-

fundus ; 11, tendon of insertion of

the bicei^s.

The biceps flexor cubiti muscle has two heads of orif^in : one of

these, the internal or short head, arises conjointly with the coraco-

brachialis from the coracoid process of the scapula by a tendon which is

soon continued into muscle ; the other, the \on<x head, arises by a

rounded tendon from the upper border of the glenoid fossa and glenoid

ligament, within the capsule of the shoulder-joint, and this tendon,

passing over the head of the humerus, leaves the joint by the bicipital

groove, gradually enlarging into the fleshy head as it descends. The
two muscular heads, lying side by side, then unite to form, an elongated

and thick belly, occupying the middle and lower part of the arm : a
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little above the bend of the elbow, the muscle suddenly becomes

narrower, and is continued into the flat rounded tendon of insertion.

This tendon, slightly twisted upon itself as it descends, is inserted into

the rough posterior margin of the tuberosity of the radius, gliding on

the anterior smooth surface of that process by the intervention of a

synovial bursa From the inner side of the lower part of the muscle

and tendon a strong flat aponeurotic band, called the semilunar fascia^

passes downwards and inwards, and becomes blended with the deep

fascia of the forearm over the pronator radii teres.

lielatlonK.—Concealed above by the deltoid and pectoralis major muscles, the

biceps fonns in the rest of its extent the prominence of the front of the arm. It

rests in its upper part on the humerus, and in its lower on the brachialis anticus,

and by its inner margin is in contact in its upper half with the coraco-brachialis,

in its lower with the brachial artery. Its inferior tendon is in contact with the

supinator brevis. and the fibrous expansion or semilunar fascia is stretched across

the brachial artery and median nerve.

Yarict'u'x.—The biceps is one of the most variable muscles in the body. Among
the most frequent of its varieties are, 1st, the greater than usual separation of

its glenoid and coracoid portions, and 2nd, the increase in the number of its

heads of origin. The last occurs most frequently by a slip which forms a third head

arising from the humerus, in more or less close connection with the brachialis

anticus and the insertion of the coraco-brachialis, and being inserted into the

under surface of the semilunar fascia so as to form a tensor of that fascia : this

head lies generally on the outer side of the brachial arter3\ and has sometimes

been found covering it. A muscular band has also been observed extending

doviTiwards from the biceps to the intermuscular septum over the inner condjde

of the humerus, and passing over the brachial artery. (R. Quain. " The Anatomj'

of the Arteries," &c.. p. 270, pi. 57.) A thiixl head has also been observed passing

from the outside of the humerus (brachio-radialis of W. Gmber). and sometimes

from the bicipital groove, or great tuberosity. Occasionally the long head does

not reach the glenoid part of the bone, but stops short in the bicipital groove.

The brachialis anticus muscle arises from the lower half of the ante-

rior surface of the humerus. At the upper part of its origin it embraces

the insertion of the deltoid by two angular fleshy processes ; it extends

downwards to the capsule of the elbow-joint, and inwards to the internal

supracondylar ridge and the intermuscular septum in its whole extent ;

on its outer side it is separated from the external ridge and septum in the

greater part of its length by the supinator longus, and only arises from
it for a short distance at its upper end. It is closely adherent to the

ligament in front of the elbow-joint, and terminates below in a thick

mass which is inserted into the rough triangular surface on the front of

the coronoid process of the ulna.

Helationx.—This muscle lies immediately behind and projects at each side of

the biceps. It supports the brachial artery and median nerve. Fibres have
been found to pass inwards from it, over the brachial artery, to the internal in-

termuscular septum.

^'aricti(.t.—This muscle is subject to considerable variation. The most frequent

of these consist in its subdivision into two or sometimes more parts ; its union

with neighbouring muscles, svich as supinator longus, pronator teres or biceps
;

insertion of a slip from it into the semilunar fascia ; and occasionally into the

radius.

The triceps extensor cubiti muscle occupies tlie whole posterior

brachial region. It consists superiorly of three portions or heads which
are united lower down in a common mass, the tendon of which is

inserted into the posterior and upper part of the olecranon, a bursa inter-



TRICEPS EXTENSOR AND ANCONEUS MUSCLES 207

Tening between the tendon and the most prominent part of the ])rocess.

The middle or long head arises fi'om the lower part of the glenoid cavity

and an adjoining rough portion of the outer border of the scapula, by a

tendon which spreads over the sides of the muscular structure proceed-

ing from it. This head forms the middle and superficial part of the

common mass, presenting a long flat tendon on its posterior surfece

inferiorly. The external head takes origin by tendinous and fleshy

fibres along a line extending from the insertion of the teres minor,

downwards on the outer border of the humerus, as low as the musculo-

spiral groove, and fi'om an aponeurotic arch, formed by the external

intermuscular septum, as it crosses the upper part of the groove : its

fibres, which arc comparatively short, descend obliquely to be inserted

into the tendon of the middle part. The internal or deep head, the

shortest of the three, arises from the whole posterior surface of the

humerus, beginning on the external aspect below the musculo-spiral

groove, and on the inner aspect of the arm reaching by a pointed process

as high as the insertion of the teres major : it also rises fi'om the

internal intermuscular septum in all its length, and fi'om the inferior

portion of the external septum. Some of its lower fibres are inserted

immediately into the olecranon, but the greater part of them join the

deep surface of the common tendon. No muscular fibres arise from
the musculo-spiral groove itself.

Itelations.—The long head of the triceps lies between the two teres muscles

above, and is in contact with the capsule of the shoulder-joint. The musculo-

spiral nerve, and the superior profunda artery, are deeply imbedded in the muscle,

and in the musculo-spiral gi-oove, pass between the inner and outer heads.

Varhtk's.—The most frequent varieties of the triceps muscles are the following,

viz. :— 1 , an additional or fourth head arising from the inner part of the humerus,
above or near the inner head ; and 2, a slip of connection between the triceps

and the latissimus dorsi, corresponding with the dorsi-cpitrockk'nrk or acccssoriiis

tric'qtltl which is common among quadi'umana. and exists in many other mam-
mals. The ('j)iti'ochlco-anconeus of Wenzel Gruber is a small muscle observed by
that author. Wood, and others, rising from behind the inner condyle, and inserted

into the olecranon.

Subanconeus.—On removing the triceps from the lovi-er pai-t of the humerus,
some muscular fibres will be found passing from that part of the bone to the

capsule of the elbow-joint. These fibres, which ai'e analogous to the subcrureus

in the lower limb, have been described as distinct from the triceps under the

name subanconeus.

The anconeus muscle, although placed chiefly below the elbow and
in the forearm, is intimately connected with the triceps, and may be most
appropriately associated in description with that muscle. It arises by
a narrow tendon fi'om the extremity of the outer condylar eminence of

the humerus, at the posterior aspect. From this the fibres diverge

from one another, the upper being transverse, the rest passing down-
wards with increasing degrees of obliquity, and are inserted into the

olecranon on its radial aspect, and into the adjacent impression on the

upper third of the shaft of the ulna. Its superior fibres are parallel to

the lowest fibres of the internal head of the triceps, and are generally

in contact with them.

Helafwn,^.—^This muscle is subcutaneous in its whole extent. Its deep sm-facc

is in contact with the synovial membrane and external ligaments of the elbow-

joint.

Vai-icties.—The anconeus varies chiefly in being more or less united to the

triceps or the extensor carpi ulnaris.
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Nerves of the Brachial Muscles.—The three anterior flexor muscles are all

supplied from the musculo-cutaneous nerve : the brachialis anticus, hoM-ever,

receives also a small twig fi-om the muscialo-spiral nerve. The triceps and
anconeus receive their nerves entii'ely from the musculo-spiral.

Actions.—The biceps muscle raises the arm at the shoulder and flexes the
elbow-joint ; the short head of the biceps draws the ann inwards as well as up-

wards, as does also the coraco-brachialis. If the biceps be called into action

when the hand is in pronation, its first effect, from its insertion into the back
part of the tuberosity of the radius, is to produce supination of the forearm. The
biceps also makes tense the fascia of the forearm. Tlie brachialis anticus is a

simple flexor of the elbow. The external and internal heads of the triceps and
the anconeus muscle, are simple extensors of the elbow joint ; the long head,

while it assists extension, also tends to depress the arm on the scapula.

MUSCLES AND FASCLffi OF THE FOREAKM,

Fascia.—The superficial fascia of the forearm is most distinct

opposite the bend of the elbow, where the superficial veins contained

within its laminse are numerous and large. In the palm of the hand,

on the contrary, the subcutaneous tissue forms a firm connecting

medium between the skin and a strong aponeurosis named the palmar

tascia : it consists of a network of fibres passing between those two
structures, dividing the subcutaneous fat into small granular masses,

and preventing the skin from shifting to any considerable extent.

The aponeurosis of the for earm, like that of the arm, is composed
principally of circular fibres, strengthened, however, by longitudinal

and oblique fibres descending from the condylar eminences of the

humerus, fi'om the olecranon, and from the semilunar fascia of the

biceps muscle. It is attached along the subcutaneous margin of the

ulna, and may be conveniently divided into an anterior and a posterior

pai't.

The anterior part of the aponeurosis of the forearm is much Aveaker

than the membrane on the posterior aspect of the limb. It is continued

below into the anterior annular ligament of the wrist. In the hollow im-

mediately below the bend of the elbow, it presents a small oval aperture

for the transmission of a short communicating branch between the super-

ficial and the deep veins of the forearm. It increases in density towards

the hand ; and a little above the wrist affords a sheath to the tendon of

the long palmar muscle, which passes over the annular ligament to be

inserted into the narrow end of the palmar fascia. Several white lines

seen on the surface of the fascia mark the positions of the septa between

the origins of the muscles descending from the inner condylar eminence,

which are continuous with it. Between the superficial and the deep
flexor muscles, another layer of fascia is stretched from side to side : it

is stronger below than above, where it generally consists of little more
than thin connective tissue.

The anterior anmdar liijammt of the carpus, previously described at

p. 157, is continuous at its upper margin with the fascia of the forearm,

and receives some fibres from the tendon of the flexor carpi ulnaris: the

lower margin is connected with a deep part of the palmar fascia, and

gives origin in part to most of the short muscles of the thumb and

little finger. This structure may be considered in some measure as a

deep thickened ])ortion of the fascia of the wrist.

Th& posterior portion of the aponeurosis of the forearm, much thicker
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than the anterior, is intimately connected with the strong septa between
the several superficial muscles, and seuds off transversely a thin mem-
brane to separate the superficial from the deeper group of muscle?.

Approaching the back of the "wrist, the transverse fibres increase in

number and strength, and these, being stretched somewhat obliquely from
the outer margin of the radius on one side to the cuneiform and pisiform

bones and the palmar fascia on the other, constitute the posterior annular
lujament of the carpus. This structure is attached not only to the

points now indicated, but is likewise connected to the several longitu-

dinal ridges on the posterior surface of the radius, and thus converts

the intermediate grooves into fibro-osseous canals to lodge the tendons

of the extensor muscles. There are six separate spaces so enclosed,

and each is lined by a distinct synovial sac. The outermost sjiace

corresponds with tlie groove on the outer side of the radius, and gives

passage to the extensores ossis metacarpi and primi internodii pollicis,

the next three, placed ou the back of the radius, give passage respectively

to the two radial carpal extensors, the extensor secundi internodii

pollicis, and the conunon extensor of the fingers, with the extensor

indicis accompanying it ; between the radius and ulna is the compart-
ment i'or the extensor minimi digiti ; and resting in the groove ou the

back of the ulna is that for the extensor carpi ulnaris.

PEONATOR AND FLEXOR MUSCLES.

The eight muscles on the front and inner part of the fore arm are

disposed in two sets, five being superficial, the others more deeply

seated.

The SUPERFICL\L LAYER of muscles comprehends the pronator radii

teres, flexor carpi radialis, palmaris longus, flexor carpi ulnaris, and flexor

digitorum sublimis. These five muscles are intimately united at their

origin from the inner condyle, to which they are attached by a common
tendon which gives fibres to each, and also sends septa between them.
The pronator radii teres muscle, the most external of the group,

arises by two distinct heads ; one, large and superficial, is derived from
the upper part of the inner condylar eminence of the humerus, and from
the common tendon above mentioned ; also from the fascia and the

inter-muscular septum of the forearm. The second head, a thin fasci-

culus deeply placed, comes from the inner margin of the coronoid pro-

cess, and joins the other at an acute angle. The fleshy belly thus formed
proceeds outwards and downwards, and ends in a flat tendon which
turns over the radius, and is inserted into a rough sui-face at the

middle of the outer side of that bone.

Helations.—The pronator teres is placed superficially in. the greater part of

its extent ; but towards its insertion it is crossed by the radial artery and nerve,

and the supinator longus muscle. Tlie ulnar border is in contact with the
flexor caiiDi radialis and jialmaris longus : the radial border foiins the inner

boundary of the angular space at the bend of the aitn, in which are placed the

brachial artery, the median nerve, and the tendon of the biceps muscle. Tlie

pronator teres covers the flexor sublimis digitorum ; the ulnar artery passes

behind the whole muscle, and the median nerve between its two heads.

Varicth'S.—The coronoid head is sometimes absent. In other cases the muscle

is prolonged further than usual by a slip rising from tlie intennuscular septum
above the inner condylar eminence of the humerus, or from the sujiracondylar

process wlien that is present. This peculiarity is sometimes associated with a
VOL. I. p



210 MUSCLES OF THE UPPER LIMB

change in tlio direction of the brachial arterj'. An additional head of origin

from the biceps or from the brachialis anticus has also been observed.

Fig. 173.— SurERFiciAL Muscles op the Forearm
AND HANP, seen from THE FrONT. (A. T.) i

3, biceps flexor cubiti ; 3', its tendon of insertion
;

3", its aponeurotic slip ; 4, bracliiaUs anticus ;
4',

its inner and loner portion ;
5', lower part of the

triceps, seen arising from behind the intermuscular

sej)tum ; 6, pronator radii teres ; 7, flexor carpi

radialis ; 8, palmaris longus, passing at 8' into the

palmar aponeurosis ; P, flexor cari^i ulnaris ; 10,

supinator longus; l)et\veen 10 and 3, +, supinator

brevis ; 11, extensor ossis metacarpi pollicis ; 12,

extensor primi internodii ; 13, lower part of the flexor

digitorum sublimis ; 14, flexor longus pollicis ; 15,

small part of tlic flexor digitorum profundus ; 16, iial-

maris brevis, lying on the muscles of the little finger
;

17, abductor pollicis.

The flexor cai'pi radialis muscle arises

from the inner coutlyle by the common ten-

don, from the fascia of the forearm, and from
the intermuscular septa placed between it

and the pronator teres on one side, the

palmaris longus on the other, and the flexor

sublimis posteriorly. The fleshy fibres end
a little below the middle of the forearm

in a flat tendon, which occupies a special

compartment in the outer part of the

anterior annular ligament of the wrist, and
running through a groove in the os trape-

zium, to which it is bound by a thin fil)rous

sheath lined by a synovial membrane, is

inserted into the base of the second meta-

carpal bone.

Iidatio7is.—In the lower half of the forearm

the radial artery is placed to the outer side of the

tendon.

Varieties.—At its origin this muscle has been

observed connected by an additional slip with the

tendon of the biceps or semilunar fascia, or with

the coronoid process of the ulna. Its insertion

has been found frequently displaced, as into

the trapezium, or into the thh-d and even the

foiu'th metacarpal bone as well as the second.

The palmaris longus, the smallest muscle of this group, is placed

between the flexores carpi radialis and ulnaris, resting on the flexor

sublimis : it arises from the inner condyle and the intermuscular septa,

forming a small muscular belly, which soon ends in a long slender

tendon, inserted into the palmar fascia near the middle of the wrist,

and sometimes sending a slip to the short muscles of the thumb.

Varieties.—This is one of the most variable muscles in the body. It is wanting

to the extent of alsout ten per cent, of the bodies examijied. It is subject to

many variations of fonn ; e.g., the muscular fibres may occupy the middle of the

muscle, which then commences and ends by an elongated tendon ; or the mus-
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cnlar structure itieit be placed to-n-ards the lower end, the upper part being-
tendinous. Occasionally there are two long- palmar muscles, one havmg the
ordinary shape, while the other has one of the forms above referred to. Occa-
sionally its origin passes up to the triceps muscle. Its insertion below is also
subject to great variation. The most remarkable peculiarity is that in which a
small muscle, a second palmaris longus, placed nearer to the inner border of the
forearm than the usual muscle, covers the ulnar arteiy for some space above the
carpus, and terminates sometunes ui the annular ligament or in the fascia, and
frequently in the short muscles of the little finger.

The fiexor carpi ulnaris, the innermost muscle of the superficial

group, arises by two heads, one of ^Thich is attached tendinously to tlie

inuer condylar eminence of the humerus, the other to the inner side of
the olecranon, and to the posterior border of the ulnar for two-thirds of
its length, by an aponeurosis which is inseparably connected with the
investing aponeurosis of the limb. The muscular fibres descending
from this long line of origin, terminate in a tendon, which descends
along tlic anterior margin of the muscle, and is inserted into the pisi-

form bone : this tendon is prolonged, by means of ligamentous struc-

tures, to the fifth metacarpal and unciform bones, as well as to the
annular ligament and muscles of the little finger.

JRclattons.—This muscle rests on the flexor profundus digitorum. The ulnar
ner\'e passes down into the forearm in the inteiwal between the two heads, and is

then covered by the muscle ; for the middle part of^ its course the ulnar ai-tery is

also covered by it, and in the lower part of the forearm, the nerve and artery,

emerging from behma the muscle, lie on its radial' side. The posterior ulnar
reciuTent artery passes between its two heads of origin.

The flexor digitortiin subliiiiis vel perforatus, the superficial

flexor of the fingers, is a broad flat muscle placed behind the preceding
muscles. It arises from the inner condyle by the common tendon, and
the fibrous septa common to it and the other muscles ; from the internal

lateral ligament ; from the anterior surface of the coronoid process at

the inner side ; and by a thin flat jiortion from the oblique line and
part of the anterior border of the radius. It is divided inferiorly into
four tendons, which pass to be inserted into the second phalanx of each
of tlie four inner digits. These tendons pass under the annular liga-

ment of the wrist in pairs, one in front of the other ; the anterior pair
consistisg of those for the middle and ring fingers, the posterior of
those for the index and little fingers. That for the little finger is

smaller than the others.

In the palm of the hand the tendons diverge, and each, accompanied
by a tendon of the flexor profundus, enters a fibrous sheath which binds
both tendons down to the palmar surface of the phalanges. Opposite
the first phalanx the tendon of the flexor sublimis divides'into two parts,

which fold closely round the tendon of the deep flexor, and are reunited
by their margins behind it : the two portions of the tendon thereafter

separating, pass to be inserted one on each side into a ridge at the
middle of the lateral border of the second phalanx. A large synovial
bursa loosely invests the tendons of both the superficial and deep flexors

of the fingers behind the annular ligament, extending downwards into

the palm of the hand. In the little finger it ap]3roaches the synovial

lining of the sheath, and in the thumb it usually communicates
with it.

TliQ sJieaihs of the Jlcxor te?uIons, hj v^hich. thev are bound down to

p 2
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the fingers, are formed opposite the first and second phalanges by strong

tendinous bands of transverse fibres (ligamenta vaginalia) attached to

the rough margins of the pahuar surfaces of the phalanges. Opposite

the joints, flexion is secured by the substitution for those bauds of a

thin membrane, strengthened by oblique decussating fibres. The teudi

nous sheath has a synovial lining, which is simple in front, but poste-

Fig. 174.

Fig. 174.

—

Bones op Two Fixgers, with the insertions of the Tendons. 4

In A, the tendons of the flexoi- muscles are bound to the finger by the fibrous sheaths.

In B, the bands have been removed, as well as the synovial capsules and vincula acces-

soria ; 1, metacarpal bone ; 2, tendon of the flexor sublimis ; 3, tendon of the flexor

jirofundus ; *, perforation of the sublimis by the profundus tendon ; 4, tendon of the

extensor digitorum communis ; 5, one of the lumbricales muscles ; 6, one of the inter-

osseous muscles.

riorly dips between the tendons. A few slender and loose bands
(vincula accessoria tendinum) extend from the floor of the sheath to

the deep surface of both tendons. Behind each tendon, near its inser-

tion, is a short membranous structure (ligamentum breve) which fixes

the tendon to the front of the phalanx situated above that into which

it is inserted.

Iti'lathms.—Superiorly, the flexor sublimis is concealed by the other muscles

of the superficial set, and is crossed near its radial origin by the radial artery

;

it rests on the flexor poUicis longus and flexor profundus, separated from tlie

latter hj the median nerve and the ulnar artery. In the palm of the hand, its

tendons are covered by the palmar fascia, the superficial palmar arterial arch, and
the branches of the median nerve ; and they lie in front of the accompanying-

tendons of the flexor profundus.

Varirfits.—The radial origin of the flexor sulilimis is sometimes wanting.

The body of the muscle is occasionally subdivided, so that each of the four

tendons has a distinct muscular belly : this happens most frequently with the

radial and the little finger part. The tendon to the little finger has been observed

to be absent.

In connection with this muscle may be mentioned an additional small muscle,

the radio-ca7'j>(ilix. which has been seen by many anatomists, rising from the outer

border of the radius usually aliove the pronator quadratus, and very variably

inserted below, into the trapezium magnum, or some other part of the caipus
;

and in other cases into one or other of the metacarpal bones.

A muscular slip is frefiuently given from this muscle to the flexor profundus,

or to the flexor longus pollicis.

The DEEP-SEATED MUSCLES, on the anterior surface of the forearm,

are the flexor profundus, flexor pollicis longus, and pronator quadi-atus.
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The fiexor profundus digitorum, or flexor perforans, a large and
thick mnsele, arises from the hollow at the iuner side of the olecranon ;

from the inner and anterior surfaces of the ulna for three-fourths of its

length ; from the ulnar half of the inter-

osseous ligament for the same distance

;

Fig- 175.

and from the aponeurosis attaching the

flexor carpi ulnaris to the ulna. It divides

inferiorly into four tendons, only one of

which, that for the index finger, is distinct

from the others above the wrist—the rest

being connected together as far as the palm.

In the palm the tendons, as they diverge,

give origin to the lumbricales muscles.

In front of the fingers they are bound to

the first and second phalanges in the

sheath common to them with the per-

forated tendons by the vaginal ligaments.

Opposite the first phalanx, the tendon of

each finger passes through the opening

formed for its transmission in the tendon
of the flexor sublimis, and is inserted into

the base of the last phalanx.

Fig. 175.

—

Deep Anterior ]\Iuscles of the
Forearm. (A. T.) ^

The superficial muscles of the forearm and hand,

together v/itli the lumbricales, have been removed,

and the place of the anterior annular ligament of the

carpvis is marked by two dotted lines. «, surface of

the humerus above the coronoid fossa ; b, rough sur-

face of the ulna, into which tJie brachialis anticus is

inserted ; c, head of the radius covered by the orbicu-

lar ligament, and between this and a, the anterior

ligament of the elbow-joint ; + , the internal lateral

ligament ; cl, the lower end of the radius ; c, tliat of

the ulna; /, tlie scaphoid and trapezium bones; 1,

supinator radii brevis ; 2, licxor longus pollicis ; 3,

flexor digitorum profundus ;
3', its four tendons,

where they are about to pass under the annular liga-

ment ; 4, pronator quadratus on the lower part of the

radius ; 5, deep head of flexor brevis pollicis ; 6, ad-

ductor pollicis ; 7, first dorsal interosseous muscle
;

S, in the second space, is placed between the first

palmar and the second dorsal interosseous muscles
;

in the third space, between the third dorsal and the
second palmar ; in the fourth space, between the

fourth dorsal and the third palmar. (For the lumbri-

cales muscles, see Figs. 174 and 180.)

Relations.—The upper extremity of this muscle embraces the insertion of the
brachialis anticus. On its sui-face lie the median ner^-e and the ulnar artery and
nerve. The external border is parallel with the flexor longus pollicis, from which
it is separated, on the interosseous membrane, by the anterior interosseous vessels

and nerve. The tendons are covered by the synovial sacs, which have been men-
tioned in connection with the flexor sublimis.

The lumbricales muscles are four tapering fleshy fasciculi, passing
from the tendons of tlie flexor profundus to the first digital phalanges.

Eacli_miiscle rises by fleshy fibres from the outer or radial border of one
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of the deep flexor tendons, and in the case of the two inner muscles also

from the nhiar border of the second and third, and proceeding forwards

to the radial sides of the fingers, each is inserted into an expansion of

the extensor tendon on the dorsal aspect of the metacarpal phalanx ot

the finger.

Varieties.—The flexor profundus often presents varieties in its origin, deriving

fibres from the radius in some instances, a distinct slip from the coronoid process

of the ulnar in others, and more rarely from the inner condyle of the humerus.

It is not imfrequently connected -^'ith the flexor sublimis, or with the flexor

longus poUicis. The distinct slip from the coronoid process constitutes in nume-

rous cases an accessory or supplemental muscle wkich joins very variously one or

more of the perforating tendons.

The varieties of the lumbricales muscles are of frequent occurrence. Their

number is sometimes diminished to three, and in rare instances is increased to five

or six. The destination of cne or two of them is often changed, and one finger

(most frequently the third or foirrth) has sometimes two inserted into it. Lastly,

one miiscle may be inserted into two fingers. The fourth has been observed to

take the place of the fouirth perforating tendon of the flexor profundus.

The flexor longus poUicis mnscle, placed side by side with the flexor

profnndns digitorum, arises from the anterior grooved surface of the

radius from the oblique line to the edge of the pronator quadratus ;

it arises also from the adjacent part of the interosseous ligament, and
sometimes by a rounded fleshy and tendinous slip, distinct from the rest

of the muscle, from the inner part of the coronoid process. The muscle

ends in a tendon which passes behind the annular ligament of tlie wrist

close to the trapezium, turns outwards between the two heads of the

flexor brevis and between the sesamoid bones, and, entering a canal

similar to those of the other flexor tendons, is finally inserted into the

base of the second phalanx of the thumb

Varieties.—A very common variety in this muscle (in two-fifths of subjects

dissected by Macalister) is the existence of a second or accessory tendon for the

thumb : this may arise from the flexor sublimis, the coronoid process, or some-
times as far up as the mtemal condyle. The flexor longus pollicis is also some-
times connected by a slip with the flexor .sublimis or jjrofimdus, or the i^ronator

teres. A tendon of insertion iaito the index finger- has also been observed.

The pronator quadratus, placed close to the bones behind tlie last

two muscles, arises from the anterior and inner surfaces of the ulnar

for about two inches above its carpal extremity ; its fibres cross the

lower part of the forearm, some transversely and others obliquely,

and they are inserted for an equal distance into the fore nart of the

radius.

Varieties.—The pronator quadi-atus is subject to varieties, chiefly as follows :

—

1. It may be entu-ely absent, but tliis is rare ; 2, it is subdivided into two layers,

or occasionally into three ; 3. it extends farther iipwards on the bones of the

forearm than usual ; 4, it is jirolonged downwards on the carpus, in some cases

as a radio-carpal, and in others as an ulno-caiiDal muscle (Macalister, Journ. of

Anat., vol. v., W. Griiber, loc. cit.).

Nerves.—The muscles of the pronator and flexor group receive their nerves
in great part from the median : only one muscle being wholly supplied from the
ulnar nerve. The branches from the median are distributed to the muscles in

two groups, one to the sujierficial and another to the deep set. From these the
anterior interosseous is a distinct branch, wliich accompanies the anterior inter-

osseous \ essels in front of the mterosseous ligament, and ends in the pronator
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qnadratus. Only one half of the flexor profundus digitonini is supplied mth
nerves from the median, the other half, together with the whole of the flexor

carpi ulnaris receives twigs from the ulnar nerve.

SUPINATOR AND EXTENSOE MUSCLES.

The muscles of this group are, like those of the front of the forearm,

divided into a superficial and a deep layer.

The SUPERFICIAL MUSCLES are six in num-
ber, viz., the supinator longus, the exten-

sores carpi radiales longior and brevior,

the extensor coaimunis digitorum, extensor

minimi digiti, and extensor carpi ulnaris.

The supinator radii longus muscle

arises from the upper two-thirds of the ex-

ternal ridge of the humerus, and the ex-

ternal inter-muscular septum. Its fibres

form a thin fleshy mass which descends

upon the anterior and outer border of the

forearm, about the middle of which they

end in a flat tendon, which is inserted

into the external border of the radius, near

the base of the styloid process.

Fig. 176.

—

Superficial Muscles of the Forearm
AXD Hand, seen frou behind. (A. T.) |

(J, olecranon ; e, external condylar eminence
; /,

lower end of the ulnar ; S, main tendon of the triceps

extensor cubiti ; 8", its inner liead ; 9, anconeus; 10,

part of brachialis anticiis ; 11, supinator longus; 12,

extensor carpi radialis longior; 13, brevior;

14, extensor communis digitorum ; 15, extensor carpi

ulnaris ; 15', its insertion into the fifth metacarpal

bone ; +, between 14 and 15, extensor minimi

digiti ; 16, origin of the Hexor carpi ulnaris by an

aponeurosis from the back of the ulna; 17, extensor

ossis metacarpi pollicis : 17', its insertion into the

iirst metacarpal bone ; IS, extensor primi internodii

pollicis ; IS', its insertion into the first phalanx ; +
and J, posterior annular hgament of the carpus or

retinaculum of the extensor tendons ; at +, the ten-

dons of the long and short radial extensors ; at +

,

the tendon of the extensor minimi digiti ; 19, tendon

of the extensor secundi internodii ; 20, is placed on

the proximal end of the second metacarpal bone, close

to the insei-tion of the radial extensors of the carpus :

in the hand, the dorsal interossei muscles are shown,

and on the middle finger the insertion of the exten-

sor tendons.

Rlationx.—This muscle is covered only by
skin and fascia, except at its insertion, where
two of the extensor tendons of the thumb lie

superficial to it. Above, the brachialis anticus is

in contact with its inner siu-face and the radial extensors of the cariras are

beneath it. It fonns the outer boundary of the triangular space at the bend of the

elbow, and in the forearm it rests upon the supinator brevis, flexor sublimis

digitorum, pronator teres, radial artery, musculo-spiral and radial nen-es.

Varieties.—These are neither great nor numerous in this muscle. One of the
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commonest is the division of the tendon or lower part of the muscle into two
or sometimes three slips, which are inserted either togetlier or at some distance

from each other. The supinator longus may also be connected to some of the

neighbouring muscles, especially at its origin.

The extensor carpi radialis longior muscle arises from the lower

part of the external coudylar ridge of the humerus, and from the inter-

muscular septum. Its muscular belly ends at the meeting of the upper

and middle thirds of the forearm in a flat tendon, which passes, con-

jointly with that of the following muscle, over the lower end of the

radius in the outermost of the two broad grooves on the posterior

surface of that bone, and is inserted into the base of the second

metacarpal bone. A small Inirsa lies beneath the tendon at its insertion.

The extensor carpi radialis brevior muscle arises from the outer

condylar eminence of the humerus by a tendon common to it and
the other extensor muscles, from the intervening fibrous septa, from a

superficial tendinous expansion, and from the external lateral ligament

of the elbow-joint. Its muscular belly ends in a flat tendon, which
descends with that of the extensor longior, passes through the same
groove of the radius with it, and is inserted into the base of the meta-

carpal bone of the middle finger. A bursa is placed between this

muscle and the supinator brevis, and a smaller one between the tendon

and the metacarpal bone.

Belatlons.—Of the two foregoing muscles the extensor longiTS is the most
superficial. The extensor brevis covers the supinator brevis and the insertion of

the pronator radii teres. The tendons of these muscles and that of the stipinator

longus are crossed obliquely by the extensors of the metacarpal bone and iirst

phalanx of the thumlj.

Vavlct'u'g.—The two foregoing muscles are subject to a similar variation in

being, one or other of them, split \v^ into two or sometimes three tendons jire-

vious to insertion ; the tendons of either muscle being inserted into both the

second and third metacarpal bones : occasionally a slip passes also to the fourth

metacarpal bone.

An additional muscle, called cxtcnftor carpi rndialis acc('.'<.W)'ii<s by Mr. Wood, is

of frequent occurrence, rising from the radius below the extensor carpi radialis

longior, and running through the same groove behind the radius at the wrist, it

is inserted most frequently into the metacarpal bone of the thrimb. but sometimes

into the abductor pollicis, first dorsal interosseous muscle or other part.

The extensor communis digitoruni muscle, placed between the

extensor carpi radialis brevier and the extensor minimi digiti, arises from
the outer condylar eminence by a tendon common to it and the other

superficial extensor muscles, also from the fascia of the forearm, and the

septa between it and the adjoining muscles. Somewhat below the middle

of the forearm the muscular part ends in four tendons, which pass between
the posterior annular ligament of the wrist and the innermost broad

groove on the back of the radius, and diverge as they proceed along

the carpus and metacarpus to reach the fingers. Here each is increased

b}'' tendinous fibres derived from the lumbricalcs and interosseous

muscles forming a fibrous expansion, which covers the back of the first

and second digital phalanges, and terminates upon the third phalanx.

It is attached to tlie second and third phalanges in the following

manner. Opposite the first bone the tendon divides into three fasci-

culi ; the central one is much thinner than the others, and is inserted

into the base of tiie second phalanx ; the two lateral parts, continuing
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onwards, are joined together towards the middle or fore part of the second
phalanx, and, having passed beyond this, are inserted into the last pha-

lanx. On the index and little fingers the tendons are joined before their

division, by the special extensor tendons of those digits.

Fig. 177.

—

Deep PosTcraoR Muscles of the I^'ig- !'<'•

Forearm. (A. T.) i

(t, posterior surface of the humerus ; i, ole-

cranon ; c, radius ; d, lower part of the ulnar,

grooved for the tendon of the extensor carpi idnaris
;

€, liase of the second luetacariml hone ; 1, anconeus
;

2, riexor digitorum profundus, exposed by the re-

anoval of the aponeurotic tendon of 3, the flexor

carpi ulnaris ; + , supinator brevis ; 4, extensor

carpi radialis brevior, and 5, the cut tendon of the

extensor cai'pi radialis longior ; c, their insertion

into the second and third metacarpal bones ; 6,

extensor ossis metacarpi pollicis ; C, its insertion

into the first metacai-pal bone ; 7, extensor jirimi

internodii ijollicis ;
7', its insertion into the base of

the first phalanx ; 8, extensor secundi internodii

jwllicis ;
8', its insertion into the base of the last

phalanx ; 9, extensor indicis ; 9', its junction with

the tendon of the common extensor, which is cut

short : in the metacarpal spaces the foiu- dorsal

interossei muscles are represented, the tendons of

the common extensor ha\'iug been removed ; and at

10, the insertion of the second and third dorsal

interossei, by a triangular expansion, into the tendon
of the extensor communis, as well as the mode of

insertion of that tendon into the middle and last

phalanges, are shown.

On the back of the hand the tendon of

the ring-finger gives otf two processes,

one on each side, the lateral vincula,

which pass obliquely downwards to join

the tendons of the middle and little

lingers : in consequence of this arrange-

ment it follows that, if those two fingers

be flexed, the tendon of the ring-finger

is held downwards, and it becomes impos-
sible to extend that finger by the action

of the muscle. The tendon of the index-

finger is only united to that of the

middle finger by a loose transverse, semi-

transparent baud of fibres, and is free in

its action. A synovial membrane invests

the tendons of this muscle as they pass
mider the annular ligament.

VarUtics.—The varieties of the extensor communis digitomm resolve them-
selves chiefly into the following, viz., 1st, tlie occasional deficiency of one or
more of the tendons of insertion, and, 2nd, more frequently an increase in their
number. This last goes in some instances to the extent of doubling the tendon
to each of the fingere, and even to tripling it to one or two of them. More
frequently, however, the increase of number of the tendons is limited to the
index or little finger alone. The muscular substance is also liable to be divided
more deeply tiian usual into distinct portions for a part or the whole of its length.
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The extensor ininimi digiti is a slender muscle which is placcrl

between the extensor communis digitorum and the extensor carpi

ulnaris, and arises by means of a thin tendon in common with the ex-

tensor communis. The tendon in which it ends occupies a groove

between the radius and ulna, passing through a special compartment

in the annular ligament, and joins the fourth digital tendon of the

common extensor.

Vcu'icth's.—Tlii^ muscle, like that preceding, and the same occurs in the indi-

cator muscle afterwards described, is subject to an increase in the number of its

tendons of insertion, and in a large proportion of the cases the additional

tendon is inserted into the ring-finger. The entire absence of the muscle has

also been observed. In the case of the indicator, the additional tendon is most

frequently inserted into the middle finger, constituting the extensor medii, which

is sometimes separate in the whole length of the muscle.

The extensor carpi ulnaris, the most internal of the muscies

descending on the back of the forearm, arises from the external con-

dylar eminence of the humerus by the common tendon and prolongation

of that structure ; from the posterior border of the ulna, below the

anconeus, for about the middle third ; and from the fascia of the fore-

arm. The muscular fibres derived from these sources incline somewhat

inwards, and end in a tendon, which runs through a special groove in

the carpal end of the ulna and a separate sheath in the annular ligament,

and is inserted into the base of the metacarpal bone of the little finger

on its posterior aspect.

Vin'ictics.—This muscle is frequently connected with the short abductor minimi

digiti. It also sometimes sends a prolongation to the extensor tendons on the

back of the little linger, which has been named ulnaris quinti.

The DEEr-SEATED MUSCLES ou the back of the forearm are five in

number, the supinator brevis, the three extensors of the thumb, and the

extensor of the index-finger.

The supinator radii brevis muscle arises from the external lateral

ligament of the elbow-joint, and from the annular ligament of the radius ;

also from a rough depression below the sigmoid cavity of the ulna, and
from the outer border of that bone for two inches. The fibres of the

muscle, derived from these points of attachment, as well as from a

tendinous expansion on the surface, pass obliquely round the upper

part of the radius, covering it closely except at the inner side, and are

inserted into that bone for rather more than a third of its length,

passing down to the upper margin of the insertioli of the pronator

teres. It is pierced by the posterior interosseous nerve.

Varieties.—This muscle is subject to more or less division at the place of

passage of the posterior interosseous nerve, and occasionally the insertion of an
accessory slip takes place into the biceps tendon or tuberosity of the radius. A
set of short fibres passing round the upper part of the radius has received the

name of tensor ligamenti orbicularis anterior (W. Griiber, Cruveilliier).

The extensor ossis nietacarpi pollicis muscle (abductor longus

pollicis,—Alb.) arises from an elongated depression on the radial side

of the posterior surface of the ulna below the origin of the supinator

brevis, from a similar extent of surface of the radius below the insertion

of the same muscle, and from the interosseous membrane between.

Thence descending obliquely outwards, it ends in a tendon, which

passes, in company with the extensor primi internodii pollicis, through
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the groove on the outer border of the lower extremity of the radius,

and is inserted in the base of the metacarpal bone of the thumb.

Ikdations.—The upper part of this muscle is concealed by the common
extensor, but it becomes superficial beneath, and together with the next muscle
crosses the tendons of the radial extensors of the cai-j)us. conceals the insertion

of the supinator long-us, and, beneath the extremity of the radius, crosses the

radial artery.

The extensor primi intemodii pollicis muscle lies close to the

lower border of the extensor ossis metacarpi, and is much smaller than

that muscle ; it arises from the interosseous ligament and tlie radius near

the middle of the foreann : its tendon accompanies that of the extensor

ossis metacarpi through the same compartment of the annular liga-

men , and passes on to be inserted into the proximal end of the first

phalanx.

The extensor secundi internodii poIli.cis muscle, much larger than

the extensor primi internodii, which it overlaps, arises immediately below

the extensor ossis metacarpi from the shaft of the ulna for two or three

inche and from the interosseous ligament at its lower end for about

Fig. 178.— Superficial JIus-

OLES AND Tendons on the
Back of the Wrist and
Hand (after Bourgery). i

The posterior annular liga-

ment of the wrist is represented.

1, extensor ossis metacarpi \.o\-

licis ;
1', its insertion ;

'2, ex-

tensor primi internodii polHcis ;

2', its insertion ; 3, 3 , tendon

of the extensor secundi inter-

nodii poHicis ; 4, extensor com-
munis digitorum ;

4', tendon to

the middle finger, receiving the

insertion of the second and third

dorsal interossei ; 4", division of

the tendon into three portions,

of which the median is inserted

into the second phalanx, the two
lateral passing on to be inserted

into the terminal i)halanx ; the

union of the tendons of the

third, fourth, and fifth fingers

is shown ; 5, extensor minimi
digiti ;

5', its junction with the

slip of the common extensor ;

6, placed on the lower end of

the ulna, points to the extensor

carpi nlnaris ; 6', insertion of

this muscle into the base of the

fifth metacarpal bone ; 7, part

of the flexor carpi nlnaris ; 8,

placed on the os magnum, points

to the insertion of the extensor

carjii radialis brevior ;
8', placed

on the base of the second metacarpal bone, points to the insertion of the extensor carpi

radialis longior ; 9, tendon of the extensor indicis ; 10, small part of the adductor
pollicis, and deep head of the flexor brevis pollicis ; 11, first dorsal interosseous or
abductor indicis : in the other three interosseous spaces are seen in succession, from the
radial side inwards, the insertion of the first pahnar, second dorsal, third dorsal, second
palmar, fourth dorsal, and third palmar interossei muscles ; 12, abductor minimi digiti.
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an incn. Its fibres end in a tendon, wliieh occupies the narrow oblique

groove in the middle of the posterior surftice of the carpal end of the

radius, and is bound down in a separate compartment of the annular liga-

ment ; it is inserted into the base of the terminal phalanx of the thumb.

Hdations.—Tlie groove which, lodges the radial extensors of the carpus inter-

venes between tliose which lodge the tendon of tliis muscle and the tendons of

the other extensors of the thumb.
Vdr'u'tics.—The extensor muscles of the thumb are subject to considerable

variations, and if all the three muscles be included they seem to occur as often

as in one out of every six subjects dissected. Tlie most common occur in the

extensor ossis metacari^i, and consist in more or less cleaA^age of the muscle or its

tendon into separate parts. The insertion of the distinct tendons takes place

either doubly into the first metacaq^al bone, or m part into the trapezium, or

into the abductor or opponens poUicis muscles. The extensor primi internodii is

sometimes absent, being, as it were, fused with the extensor ossis metacarjii, in

other cases it is more or less united with the extensor secundi internodii poUicis.

A frequent variety, representing a muscle nonnally existing in the dog and many
carnivora, is formed by the interposition of an additional extensor between the

indicator and the extensor secundi internodii poUicis, with a double tendon and
insertion into both fingers.

The extensor indicis or indicator muscle arises from the lower end
of the posterior surface of the ulna for three or four inches. The
tendon passes with the common extensor through a compartment of the

annular ligament, comes in contact with the tendon from that muscle
destined for the index-finger, and unites with it to form the expansion
already described.

Fig. 179.

—

Transverse Section op the Right
Hand between the Carpus and Meta-
carpus. (A. T.) }i

a, h, c, d, c, articular surfaces of the trape-

zium, trapezoid, and unciform bones ; a', palmar
ridge of the trapezium ; c', unciform process

;

between «' and c, the cut edge of the annular

lig'.tnieut, a process t(^vards the trapezium at

11, liy -wliich the tendon of the flexor carpi

radialis is eaclosed in the groove of the trajje-

ziuni ; 1, tendon of the extensor ossis metacarpi

Ijollicis ; 2, extensor ^irimi internodii ; 3, ex-

tensor secundi internodii ; 4, extensor indicis
;

5 and 6, long and short radial extensors of the carpus ; 7, the four divisions of the tendon

of the common extensor of tlie fingers ; 8, extePiSor minimi digiti ; 9, extensor carpi

ulnaris ; 10, flexor carpi radialis ; 11, flexor longus pollicis ; I'j, the first on the uhiar

side of the tendons of the flexor sublimis digitorum ; 13, the same of the flexor pro-

fundus ; 14, the median nerve ; 15, the palmar aponeurosis stretched across the annular

ligament ; 16, palmaris brevis ; 17, muscles of the ball of the thumb ; IS, muscles of

the little finger.

Varieties.—A short additional extensor of one or more of the fingers has been

observed as an occasional variety by various anatomists since Albinus, and who
named it extensor brevis in the case of the index-finger with which it is most
frequently connected. But it appears from later observations to vary consider-

ably both in its origin, wliich may be from the radius or from a caipal or meta-
carpal bone, and in its insertion wlrich may be into onl}- one or into two or

more of the fingers ; thus forming an extensor brevis digiton^m.

Nerves.—The anconeus. supinator longus , and extensor caii^i radialis longior

receive branches dii'ectly from the musculo-spii-al nerve ; the short radial extensor,

the ulnar extensor of the carpus, and the common extensor of the fingers, with
that of the little finger, are supplied from the radial division, while the supinator
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brevis and the four deeper extensor muscles receive branches from the interosseous

nerve.

MUSCLES OP THE HAND,

•Besides the tendons of the long muscles and the lumbricales already

described, there are placed in the hand one superficial muscle called

palmaris brevis, tlie short muscles

of the thumb and little finger, and Fig. ISO.

the interossei muscles.

Fig. ISO.

—

Muscles and Tendons op the
Palmar Aspect of the Ha:jd. 5

Portions of the tendons of the superficial

flexor have been cut away to show those of

the deep flexor and the lumbricales. 1, ten-

don of the flexor carpi radiahs, cut short ; 2,

tendon of the flexor carpi ulnaris, inserted

into the pisiform bone ; 3, anterior annular

ligament of the carpus ; 4, ahductor pollicis
;

5, opponens pollicis ; 6, 6, flexor brevis ; 7,

adductor pollicis ; 8, abductor minimi digiti
;

9, flexor brevis minimi digiti ; 10, lum-

bricales, passing to their insertion on the

radial side of the four fingers.

The palmaris brevis is a thin flat

subcutaneous nuisele, -which arises

fi-om the inner margia of the pahnar

fascia and annular ligament ; its

fibres proceed transversely inwards,

and are inserted into the skin along

the inner border of the palm.

liehit'uim.—The palmaris brevis crosses

the muscles of the little linger and covers

the ulnar artery and nerve. It is subject

to considerable variation in its breadth

and thickness, consisting sometimes of

only a few scattered fibres.

Fig. 181.

—

Deep IVlrscLES of the Palm of

THE Haxd. i

The abductor pollicis and abductor minimi
digiti, together with the anterior annular

ligament and the long llexor tendons in the

palm have been removed ; in the fore-finger

the tendons of both the superficial and deep

flexors remain ; in the other fingers the ten-

dons of the sui^erfioial flexor liave been
removed. 1, pronator quadratus muscle

;

2, opponens pollicis ; 3, flexor brevis pollicis
;

4, adductor pollicis ; 5, opponens minimi
digiti; 6, unciform bone ; 7, 8, interosseous

muscles.

JMuscLES OF THE TiiUMB.—The flcshj mass which forms the thenar
eminence, or ball of the thumb, consists of four muscles.
The abductor pollicis muscle (abductor brevis pollicis,—Alb.), super-

ficial and flat, arises from the annular ligament and from the ridge of
the OS trapezium, and proceeding outwards and forwards, is inserted

Fig. 181.
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by a tendon into the raclial border of the first phalanx of the thumb
at its base.

The opponens pollicis muscle, placed behind the abductor, arises

from the annular ligament and from the os trapezium and its ridge,

and is inserted into the whole length of the metacarpal bone of the

thumb at the radial border.

The fiexor "brevis pollicis muscle arises by two heads, a superficial

and a deep. The superficial head is attached to the outer two-thirds of

the annular ligament and to the trapezium : the dce]5 head is attached

to the OS trapezoidcs and os magnum, to the sheath of the flexor carpi

radialis, and to the sheath of the flexor carpi radialis, and to the bases of

the second and third metacarpal bones. From the superficial and deep

heads of origin two strong masses of fibres proceed, v;hich, becoming
tendinous, arc inserted into the sides of the base of the first phalanx of

the thumb ; the outer head is also joined by a considerable fasciculus

from the deeper origin ; the inner head is inserted conjointly with the

adductor pollicis. In each of the tendons of insertion a sesamoid bone

is developed, which plays over the grooved surface of the first meta-

carpal bone. The tendon of the long flexor lies between the heads of

origin, and grooves the surfiice of the muscle as it passes between the

tendons of insertion.

The adductor pollicis muscle arises from the middle two-thirds of

the palmar surface of the third metacarpal bone, and is inserted into

the base of the first phalanx of the thumb along with the inner tendon

of the short flexor.

]\IuscLE.s OF THE LITTLE FINGER.—The fleshy mass at the inner

border of the hand {hjipoihenar eminence) consists of three muscles

passing to the little finger.

The abductor minimi digiti muscle arises by tendinous fibres from
the pisiform bone and the inserted tendon of the flexor cai'pi ulnaris,

mid is inserted into the base of the first phalanx of the little finger

ou the ulnar l)ordcr.

The flexor brevis minimi digiti, separated o.t its origin from the ab-

ductor muscle by a small interval through which pass the deep palmar

branch of the ulnar nerve and the communicating branch of the ulnar

artery, arises from the front of the annular ligament, and from a tip of

the hooked process of the unciform bone, and is inserted into the base

of the first phalanx of the little finger, in connection with the preceding

muscle. This muscle is sometimes absent, or becomes incorporated with

the abductor.

The opponeiis minimi digiti muscle arises from the annular ligament

and the unciform process, and is inserted into the ulnar border of the

litth metacarpal bone in all its length.

The INTEROSSKOUS MUSCLES occupy the intervals between the meta-

carpal bones. They are seven in number, all of them more or less

visil)le fi'om the palmar aspect, and they are divided into two sets, viz..

those which are best seen on the dorsal aspect of the metacarpus, and
those which are seen only in the palm. Their disposition is most easily

understood by reference to their action.

The dorsal interossei muscles withdraw the fingers from the'middle

line of the hand ; they are four in number, each occupying one of the

spaces between the metacarpal bones, and are numbered from with-

out inwards. Each muscle arises from both the metacarpal bones
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between which it is placed, but most extensively from that support-
ing the finger upon which it acts, and the fibres converge pennatelj

Fiff. 1S3.

Fig. 182.—The Right Hand from behind, snovaxc the Dorsal i.ntekosseous

MCSCLES. f

The tendons of the extensor muscles have been removed as far as the distal ends
of the metacarpal bones, 1, 2, 3, and 4, the dorsal interossei muscles, in order from the

radial side inwards ; their expanded insertion in connection witli the extensor tendons, is

shown upon the first phalanges.

Fig. 183.

—

The Eight Hand from before, showing the Palmar Intehossei
Muscles, f

1, 2, 3, refer to the first, second, and third palmar interosseous muscles.

to a common tendon in the middle. Each terminates in a tendon,

which is inserted partly into the base of the first phalanx, and partly into

the tendon of the common extensor muscle on the dorsum of the same
j)art of the finger. Two dorsal interossei are inserted into the middle
finger and draw it to either side ; of the remaining muscles one passes

to the radial side of the index-finger, and the other to the ulnar side

of the ring-finger ; they withdraw those fingers from the middle line of
the hand.

The ^/zVsif dorsal interosseous muscle or ahdiicior indicis is larger than
the others ; its outer and larger head of origin arises from the ])roximaI

half of the ulnar border of the first metacarpal bono, the inner is

attached to the whole length of the second metacarpal bone, and be-

tween these heads there is left superiorly an interval wider than in the

other dorsal interosseous muscles.

licJafions.—Between the heads of the abductor indicis the radial artery passes

forwards to the palm of the hand ; between those of the other dorsal interossei

small perforating- arterial branches are transmitted.

The three palmar interossei muscles are adductors, drawing the

index, ring, and little fingers towards the middle line of the hand. They
are visible only from the palmar aspect of the hand, each one arising

from the concave part of the body of the metacarpal bone of the finger

on which it acts : they terminate, like the dorsal muscles, in small
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tentlons insertcJ partly into tlic ha?e of the first plialanx at the side, and

])artly into the extensor tendon. The first jiahnar interosseous muscle

i)clong-s to the ulnar side of the index-finger : the others are placed on

the radial sides of the ring and little fingers.

Varieties in the short muEcles of tlie hand.—The palmaria brevis varies

greatly in the strengtli of its mu.scular fibres, and somewhat also in their length

and chrection. It is sometimes entirely absent (in the proportion of one in forty-

five out of six hundred dissections by Macalister). It Ls also sometimes found

nmning into the flexor minimi digiti.

The abductor poUicis (breves) muscle is frequently found divided into an outer

and an inner pait,—a condition described by Soemmerring as nonnal ; and

accessory slips have been observed connected with it,—in some instances pro-

ceedmg from the styloid process (CruveiUiier and Turner), and in others from

the opponens poUicis (Slacalister).

The flexor brevis poUicis is a variable muscle, especially in its deeper belly, a,

part of which shows a tendency to run more or less in connection %\T[th the

adductor poUicis ; and in the same manner the latter muscle is subject to varia-

tion in its breadth of origin and extent in inverse proportion to those of the

flexor brevis (Dui-sy in Henle and Pfeifer's Zeitsch. 1853).

The abductor minimi digiti is found in some cases partially divided into two
or even into three slips, and in others to be united with the flexor brevis.

Tlie opponentes muscles are subject to varieties chiefly affecting their extent,

and the degree of their union with or separation from the neighbouring muscles.

The interossei muscles present some variations but not of any great mag-nitude.

They are occasionally double in one or more of the spaces, and sometimes,

though rarely, a i^almar mterosseous has been observed in the first space (Hoale

and Wood). The an-angement which usually exists in the foot, and which is

peculiar to man, has also been observed to occur in the hand.

Nerves of the muscles of the hand.—The median nerve supplies branches

to the abductor poUicis, the flexor brevis and opponens immediately below the

anniUar ligament, and to the two first lumbricalcs muscles from the first and
second digital collateral nerves respectively. The iilnar nerve, besides giving a
twig to the palmaris brevis, furnishes by its deep palmar division branches to

the two internal lumbricales, all the interossei, the adductor, and the deep head

of the flexor brevis poUicis muscles.

ACTIONS OP THE MUSCLES OF THE FOKEARM AND HAND.

Tlie muscles of the foreann may be distinguished according to theii* actions as

pronators and supinators, flexors and extensors of the wrist, and long flexors and
extensors of the fingers ; those of the hand are flexors and extensors, adductors,

abductors and opposers of the fingers ; the terms adduction and abduction being

here used with reference to the middle of the hand.

Pronation is mainly effected by the pronator teres and pronator quadratus : the

flexor carjii radialis also contributes sliglitly to this movement. The i^ronator

teres is fitted to flex the elbow when pronation has been completed, or when it

is prevented by antagonistic muscles.

Siq)iniition is eft'ected princijially by the supinator brevis, the supinator

longus only i^artially accomplishing this action. The latter muscle is princii:>aUy

a ftcxo)' of the elbow, acting, however, only after that movement has been

begun by other muscles. By the successive and alternating action, however, of

the pronators and supinators and of the flexors and extensors of the caiijus, a

more complete rotation of the hand is produced, so that the ulna as well as the

radius moves round a fixed axis which is nearly in the line of the middle finger,

as may be well seen In the use of a corkscrew or other like movements. When
stiU more extensive movements of this kind are effected, they are accompanied

by rotation of the whole limb at the shoiUder-joint.

Flexion of the n-rht is produced by the radial and ulnar flexors of the cai-pus,

and is aided by the flexors of the fingers when the action of those muscles on
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the fingers is either completed or is oi^posed by any resistance, as wnen the
over-extended hand is pressed against a sui-face in pushing, or in the support of
the body.

Uj-tcnsion of the ovrist, in a similar manner, is accomplished not only by the
three muscles specially devoted to that fimctiou, but also by the extensors of the
fingers.

To ensure the efficient action of the long extensor and flexor muscles of the
fingers it is necessary that there should be simultaneous action of the flexors and
extensors of the wrist resijectively ; for the wrist-joint must be fixed backwards
by its extensors in order that the long flexors of the fingers may act. and the
wTist must be fixed forwards by its flexors in order that the long extensors may
act upon the fingers.

TliQ flexor comiimnis digitorum .suMimis and the flexor 2>J'(lfiiH(hts bend respec-

tively the second and the thu-d phalanges of the fingers, while the extensor com-
ww«w extends the first phalanx. The foiu- ZwwZi/vV'rt //".?, on the other hand, and
the seven hiterossel muscles have a double action, in consequence of their insertion

into the lateral expansions of the extensor tendons, and of some of the interossei

directly into the first phalanges. This action consists fii'st, in the flexion of the
fingers at tlie metacariio-phalangeal articrdations, and second, in extension of the
second and third phalanges. The lumbricales and interossei, therefore, are antao-o-

nists to both the long flexors and to the long extensor. This partial and combined
action of the long and short muscles upon the fingers, of which the movements
made in forming the hair-stroke in writing may be taken as an example, has
been well known for a considerable time, especially as regards the lumbricales
but it has recently been confirmed and elucidated as regards the interossei by the
electro-physiological experiments and pathological observations of Duchenne
whose tateresting work as quotod below,* may be advantageously consulted on
this and other muscular movements.
With respect to the interossei, it is further to be observed that, besides beino*

flexors of the first and extensors of the second and third phalanges in the manner
previously stated, they severally exercise an abdiicting or adducting action on
certain fingers, or direct them away from or towards the middle line of the hand,
according to the jilaces of their resijective insertions : and thus the four dorsal
interossei are abductors of the index, middle and ring fingers, and the three
palmar interossei are adductors of the index, fourth and fifth fingers respectively.

"Wlien the thuml) is opposed to the other fingers, the metacarpal bone is drawn
forwards, chiefly by the opponens, the adductor, and the flexor hrevis muscles.
The precise action of the abductor is to draw the thumb forwards. The extensor
ossls metacarpl is entirely an abductor, as indicated by the name given to it by
Albinus. The extensor prhni internodil likewise is an abductor as well as an
extensor of the fii-st phalanx. The extensor seeiindi Internodil extends both
phalanges and also draws the metacarpal bone backwards. The adductor and the
inner fibres of the flexor b7-ecls adduct the thmnb. A combination of the actions
of the different muscles in succession produces circumduction.
The little finger is withdrawn from the others by its abductor, as the ring-

finger is withdrawn from the middle finger by the fourth dorsal interosseous
muscle

;
and the abdvctor acting with the long flexors, likewise assists the flexor

brerls in keeping the first phalanx firmly down in grasping.

"While the j)al!naris lonrjus has the effect of tightening the palmar fascia, the
jndmarls brevis assists in deepening the hollow of the hand by raising the inte-

gument on the inner side, so as to increase the hypothenar prominence.

* Dr. D. B. Dncheune, " Physiologie des Mouvemenls, &,c.," Paris, 1S67.

VOL. I.
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II.—MUSCLES ATTD FASCIA OP THE LOWER LIMB.

The muscles which pass between the trunk and the lower limb, viz.,

the psoas, pyriformis, coccygens, and part of the gluteus maximus, are

so few in number and so intimately connected with others belonging

strictly to the limb, that it is unnecessary to describe them as a dis-

tinct group, as has been done in the case of the more numerous and
considerable muscles which attach the upper limb to the trunk.

FASCI.ffi OF THE HIP AND THIGH.

The superficial fascia of the lower limb is similar to and continuous

with that of other parts of the body. Over the gluteal region it is very

thick, and assists in forming the prominence of the buttock. On the

front of the thigh it is readily divisible into two layers. Of these the

subcutaneous passes freely over Poupart's ligament, and is continuous

with the subcutaneous layer of the abdominal fascia ; internally it

passes into the tunica dartos of tlie scrotum and superficial fascia of

the perina^um. The deeper layer is separated from the subcutaneous

by tlie superficial vessels and lymphatics, and is continuous superiorly

and internally with the deeper layer of the superficial fascia of the

abdomen. It is firmly bound down to Poupart's ligament, to the front

of the fascia lata of the thigh at its upper part, and to the body and
ramus of the pubis. It also covers in and partially fills up the saphenous

opening of the fascia lata, where from its being perforated by numerous
small foramina for the passage of blood-vessels and lymphatics, it

receives the name of cribriform, fascia. It is a very thin membrane,
and does not contain much fat. It gradually disappears by becoming
incorporated with the fascia lata about three inches below the groin.

The deep fascia or fascia lata of the thigh is a thin but strong

aponeurotic membrane, consisting of white shining fibrous tissue, quite

devoid of fat, and forming a continuous sheath round the limb. It is

attached superiorly to the posterior surface of the sacrum and coccyx,

to the crest of the ilium, to Poupart's ligament, to the body and ramus
of the pubis, and to the ramus and tuberosity of the ischium. In the

gluteal region it descends on the surface of the gluteus medius muscle,

as far as the upper border of the gluteus maximus, where it divides

into two layers, one of which passes on the superficial, the other on the

deep surface of that muscle. After encasing the muscle, the layers

unite at its lower and external borders. Over the great trochanter,

where the layers unite externally, and where also the fascia is much
thickened, the upper fibres of tlie muscle are inserted between the

layers. This thickened portion of the fascia may be traced downwards
on the outside of the thigh, from the crest of the ilium to the outer

tuberosity of the tibia, and to the head of the fibula. This iUo-tihial

hand consists of dense glistening parallel fibres, and about the' junction

of the upper and middle thirds of the thigh it receives the insertion of

the tensor vaginre femoris muscle. On the rest of the thigh the fascia

lata varies in thickness. It is tliinnest in the upper and inner part of

the thigh, where it covers the adductor muscles, ISTear the knee it is

considerably strengthened by tendinous expansions given off from the

lower parts of the extensor and flexor muscles of the knee-joint.

In front of the thigh, a little below and external to the inner end of
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Poupart's ligament, is placed tke sapJienous opening, an aperture in the
fascia lata through which the internal saphenous vein passes to join the
femoral vein, and which receives special attention from its being the
place of exit of femoral hernia. The outer part of this opening lies in

front of the femoral artery, and is bounded externally by a crescentic

margin, the falciform border, which crosses the surfiice of the infundi-

bulitbrm sheath of the femoral vessels. This margin in the middle of

its extent is continued into looser tissue, but superiorly and inferiorly

it ends in two more distinct incurved extremities, the superior and
inferior cornua. The inferior cornu, the most completely defined part

of the margin, lies in the angle between the internal saphenous and the

femoral veins, below their junction ; while the superior cornu forms a
larger curve, the inner extremity of which, often cdllQdi femoral ligament,

passing completely to the inner side of the femoral sheath, is attached

to the front of Gimbernat's ligament.

It is customary to call the parts of the fascia lata which are placed

external and internal to the saphenous opening the iliac and inibic

imrlions. The iliac portion is intimately connected above with Pou-
part's ligament, as well as with the fascia transversalis and deep layer

of the superficial fascia of the abdomen, and internally forms the falci-

form margin of the saphenous opening ; the pubic portion, attached

superiorly to the pectineal line, passes on its outer side deeply behind
the sheath of the vessels, with which it is connected, and is continued

into the fasciee between the muscles.

The fascia lata is perforated in many places by foramina, wnich
allow the passage of the cutaneous nerves and blood-vessels.

The fascia lata has various deep processes. One of these, leaving

the main fascia at the insertion of the tensor vaginae femoris muscle,

passes upwards within that muscle as a strong flat band on the surface

of the vastus externus, and is attached superiorly to the ilium above
the origin of the posterior head of the rectus femoris. Two processes,

the external and internal intermuscular septa, bind the fascia to the

femur in the lower part of the thigh : the external septum, situated

between the vastus externus muscle and the short head of the biceps,

is inserted into the linea aspera from the lower border of the tendon of

the gluteus maximus to the outer condyle of the bone : the internal

septum, which is much thinner, is inserted into the femur between the

vastus internus and the adductor muscles.

Slieath of the Femoral Vessels.—The femoral vessels are surrounded

by an investment of fascia, which in its upper part is particularly dis-

tinct, and receives the name of the crural slieath. This sheath, com-
mencing at the deep crural arch, is continuous with the fascia trans-

versalis and fascia iliaca of the cavity of the abdomen. Its outer

border descends in contact with the artery, while its inner border is

inclined outwards from the margin of Gimbernat's ligament, and comes
in contact with the vein at the distance of less than an inch lower

down : the sheath is therefore funnel-shaped. It is divided into three

compartments, separated by thin septa : the outermost contains the

artery, the middle one the vein, and the innermost forms a space occupied

at its upper end by the crural ring, and in which there is generally a

lymphatic gland and some fat. Through this passage femoral liernis

descends, and on this account it has been named the crural canal. (See

later, the special account of Hernia.)
Q 2
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MUSCLES OF THE HIP.

The muscles of this region are the three glutei, the pyriformis, the

obturator internus with the gemelli, the obturator externus, and the

quadratus femoris.

Fijr. 1S4. Fig. 184.—Superficial Muscles op the Hip
AXD Thigh, seen from behind. A. T. \

1, gluteus meclius, covered by the fascia

lata ; 2, middle of the gluteus maximus ; 2',

placed on the fascia lata below the place where

the glut'nis maximus is inserted into it, and
above the insertion of the muscle into the

femur ; 3, vastus extenaus ; 4, biceps flexor

cruris ; 4', tendon of the biceps, receiving on

its outer side the oblique fibres of the short

head ; 5, 5', semitendinosus ; 6, semimem-
branosus ; 7, 7', gracilis ; 8, sartorius ; 9, ad-

ductor magnus ; 10, outer, and 11, inner head
of the gastrocnemius ; 12, placed in the pop-

liteal space, points to the origin of the plantaris.

The gluteus maximus is a very

large and coarsely ftisciculated muscle,

somewhat quadrilateral in shape, which
arises from the posterior fifth of the

iliac crest, and from the adjacent

rough surface of the ilium ; from the

posterior surface of the last piece of

the sacrum ; from the side of the

coccyx ; from the great sacro-sciatic

ligament ; and between the sacrum and
the ilium, from the aponeurosis of the

muscles of the back. Thence it passes

downwards and outwards ; the fibres

of its lower third are inserted into

an elongated rough impression, ex-

tending from the base of the great

trochanter to the linea aspera ; and
hose of the upper two-thirds into a

i^hickened portion of the fascia lata of

the thigh over the great trochanter ;

a few of the lowest fibres also ter-

minate in the fascia.

Helation.t.—The lower border of the mus-

cle lies in the fold of the nates. The deep

surface rests on the gluteus medius and

pyriformis muscles, the tendon of the ob-

turator internus. with the two gemelli,

the quadratus femoris. a small portion of

the adductor magnus, the great trochanter,

the ischial tuberosity, and the origin of the

^ also the sciatic artery and nerves as they emerge

from the° pelvis below the pjTiformis, the superficial branch of the gluteal

artery passing out above that muscle, and the pudic artery and nerve lying

behind the spine of the ischium.

Between the tendon of the muscle and the great trochanter of the femur, are

hamstring muscles ; it covers
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placed two or three synovial bursas, or a single multilocular bursa of large size,

A bursa is also situated between the muscle and the tendon of the vastus externus,
and another separates it from the tuber ischii.

The great size of the gluteus maximus and the consequent prominence of
the buttock, is a characteristic of man as compared 'with those animals which
most nearly approach him in general structure.

Varieties.—Tliis muscle varies chiefly in the extent of its origin ; it may
obtain a high fascial slip from the lumbar aponeiu-osis, or it may be attached
only to the last two sacral vertebras. It may also be considerably subdivided.
Thus it has been seen wholly or partly bilaminar (Tiedemann, Macalister)

; or
with a separate muscle, constituting in animals the agitator caudas attached to

the coccyx and lowest jjart of the sacrum (Macalister).

The gluteus medius muscle, covered partly by the gluteus maximus,
partly by the fascia lata, arises from the surface of the dorsum ilii

above the superior curved line, and in front of the gluteus maximus,
from the strong fibres of the fascia lata, covering its outer surface.

The muscular fibres converge as they descend, the anterior fibres

passing obliquely backwards, the posterior fibres obliquely forwards, and
terminate in a fan-shaped tendon, which is inserted into an oblique

line directed downwards and forwards on the outer surface of the

great trochanter. The tendon is separated by a smal' bursa from the

upper part of the trochanter.

Iif'Jationx.—Between this muscle and the gluteus minimus are the gluteal nerve
and deep branches of the gluteal artery. At its anterior and inferior border its

fibres are parallel to and united with those of the gluteus minimus. This border

also is in contact with the tensor vaginas femoris. The posterior border is in

contact vv'ith the pyriformis, being separated by the gluteal vessels and nerves.

VtiTicttcs.—The gluteus medius has been found bilaminar by Henle. It may be

united posteriorly by a tendinous slip to the tendon of the pjTiformis. or the two
tendons may be separated by a bursa (the bursa of Loder). This last condition

occurs once m every fifteen subjects (Macalister).

Fig. 185.

—

Deep Muscles of the Hip on Fig. 185.

THE Left side, from beuind. \

The gluteus maximns, and the muscles of

the thigh have been removed. 1, gluteus

medius ; 2, pyriformis ; 3, gemellus su-

perior ; 4, gemellus inferior ; 5, obturator

internus, seen partially within the pelvis,

and, after' issuing by the lesser sciatic notch,

between the gemelli muscles ; (i, quadratus

femoris ; 7, tendon of the obturator ex-

ternus between the gemellus inferior and
quadratus.

The gluteus ininiinus, covered

by the preceding muscle, arises from
the whole space on the dorsum ilii

between the superior and inferior

curved lines. The fibres, converg-

ing as they descend, terminate in

an aponeurotic tendon on the outer

surface of the muscle, which be-

coming narrowed is inserted into

an impression on the anterior

border of the great trochanter. The tendon is bound down to the

promuience of the trochanter by a strong fibrous band which joins
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it from the upper margin of the capsule of the hip-joint. A synovial

bursa is interposed between the tendon and the trochanter.

IMations.—Tlic anteiior border of the muscle is in contact with that of the
gluteus medius ; its deep surface with the cap.sule of the hip joint, the dorsum
iUi, and the posterior head of the rectiis femoris : its outer svu-face is covered
by the gluteus medius, gluteal vessels and nerves ; and its posterior border is

covered by the pyrifonnis muscle.
Varieties.—This muscle may be divided into an anterior and a ^Dosterior part,

or it may send detached slips to the hip joint, to the pyrifonnis, to the gemellus
superior, or to the outer part of the origm of the vastus extemus (Macalister).

The pyriformis muscle arises within the pelvis by three flesliy

digitations from the second, third, and fourth divisions of the sacrum,

between the anterior sacral foramina, slightly from the deep surface of

the iliac bone, near the sacro-sciatic notch, and from the sacro-sciatic

ligament. The muscle passes out of the pelvis by the great sacro-

sciatic notch, and is inserted by a rounded tendon into the upper
border of the great trochanter, being bound down for some distance

from the point of its final insertion to the subjacent tendon of the

obturator internus and gemelli muscles.

lidatlons.—The pyi-iformis muscle, after escaping from the pelvis, is in contact

by its upper border with the gluteus medius and minimus, the gluteal vessels and
nerve intervening ; and by its lower border with the superior gemellus muscle,

the sciatic vessels and nerves, which emerge beneath it, lying between ; its outer

surface is covered by the gluteus maximus, and its deep surface is in contact with

the capsule of the hip joint.

Varhth;f.—This muscle is frequently found to be pierced by the gi-eat sciatic

nerve or by its external popliteal branch, and is thus divided more or less com-
pletely into two parts. It may be united with the gluteus medius. superior

gemellus, or obturator intemus. It may have only one or two sacral attach-

ments, or again its tendon may be inserted into the hip joint. Its entire absence

has also been noted.

The obturator interims muscle, in great part lodged witliin the

pelvis, arises Irom the deep surface of the obturator membrane ; from

the fil)rous arcli which completes the canal for the obturator vessels and
nerves; from the bone surrounding the obturator foramen, extending*

downwards to the outlet, backwards as far as the sciatic notch, and
upwards to the brim of the pelvis ; a few fibres also arise from the

obturator fascia, Avhich is in contact with the deep surface of the

muscle. Its fibres converging as they proceed backwards from this

origin, the muscle emerges from the pelvis by the small sacro-sciatic

foramen, gliding over the trochlear surface of the ischium, and is directed

outwards, to be inserted, in connection witli the gemelli, into the upper
part of the digital fossa of the great trochanter. The tendon, occupying

the surface of the muscle which is towaixls the bone, is i'olded together

into four or five plaits which lie side by side as they turn over the trochlear

groove : their motion in that groove is facilitated by a synovial bursa,

which is inflected over them, and by a thin coating of cartilage on the

trochlear surface of the bone. Another bursa, of much smaller size,

elongated and narrow, is placed between the tendon and the fibrous

capsule of the hip-joint. These bursaj are sometimes continuous with

one another

Hclations.—The deep sui-face of the pelvic portion is in contact with the deep

pelvic fascia and near its lower border with the ^mdic vessels and nerve. The
outer sui-face is in contact with the bones and obtm-ator membrane. At its upper
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border the obturator vessels and nei-ve pass tln-ougli the obturator foramen. The
extra-pelvic ijortioii lies between the gemelli and in contact with the ischium
and capsule of the hip joint. It is covered by the great sacro-sciatic ligament,

the sciatic vessels and nerves, and by the gluteus maximus.

The gemelli (gemini) are two small narrow muscles, consisting

chiefly of fleshy fibres extended horizontally at each side of the tendon
of the obturator internus ; and they are named from their position

above and below the tendon. The gemellus siqjerior, which is usually

the smaller muscle, arises from the ischial spine ; the r/emellus inferior

takes origin from the upper and back part of the tuberosity of the

ischium. Passing outwards, they join the tendon of the internal

obturator muscle, covering and concealing it more or less, and along

with it are inserted into the digital fossa of the trochanter. Some of

their fibres, especially from the superior gemellus, run obliquely into

the tendon of the obturator.

liclatmis.—The superior gemellus is placed immediately below the pyi'iformis
;

the inferior gemellus is above the quadratus femoris, and at its insertion is close

to the tendon of the obturator extemus muscle. These muscles may be regarded

as portions of the obtm-ator internus arising externally to the pelvis.

Varieties.—The gemellus superior is often very small, and in some cases is

altogether absent. The gemellus inferior has also been found absent, but more
rarely than the upper muscle.

The quadratus femoris muscle, of an oblong shape, arises fi'om the

external border of the taber ischii, and, proceeding horizontally outwards,

is inserted into the greater part of the Unea qiiadrati on the posterior

surface of the great trochanter of the femur.

Relations.—Superiorly this muscle is close to the inferior gemellus. Its inferior

border is in contact, at its origin, with the descending fibres of the adductor

magnus, and at its msertion with the superior or horizontal fibres. It conceals

the outer part of the obturator externus, and also the lesser trochanter, which is

separated from it by a small bursa.

Varieties.—It may be enth-ely absent and replaced by an enlarged gemellus

inferior.

The obturator externus muscle arises from the outer surface of

the anterior two-thirds of the obturator membrane, from the outer

surface of the body of the pubis, and from the rami of the pubis and
ischium ; its fibres extend horizontally outwards and backwards, con-

verging to a tendon which is directed along the groove between the

acetabulum and the tuberosity of the ischium, m contact at the same
time with the under and hinder surfaces of the neck of the femur to be

inserted into the trochanteric fossa below the obturator internus and
gemelli.

Relations.—The deep surface of the muscle is in contact with the obturator

membrane, while the obturator vesseLs and nerves pass over its uj^per border. Its

anterior sm-face is covered by the upper borders of the pectineus, adductor brevis,

and adductor magnus ; in the gi'oove beneath the acetabulum it is in contact

with the lower and posterior parts of the capsule of the femiu', and close to its

insertion it is concealed by the quadi'atus femoris.

Nerves.—The gluteus maximus is mainly supplied by the smaU sciatic nei"ve,

but also receives at its upper part a separate branch from the sacral plexus. The
gluteus medius and minimus are supplied by the gluteal nei've. The ijyi'ifonnis,

gemelli, obturator internus, and quadi'atus femoris receive special branches from
the sacral plexus. The obtui'ator externus is supplied by the obtui'ator nerve..
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Actions.—The glutens maximus muscle is the chief extensor of the hip-joinw

By means of it the bent thigh is brought into a line with the bodj'. It is not in

action in the ordinary movements of walking or in standing on level ground, but
it is so in ascending an incline or a stair, and in the exercises of leaping or

dancing, and in rising from the sitting posture. Its most powerful action, and
that in connection with which it is so largely developed in the human subject, is

to extend the trunk upon the high when bent forward. The muscle acts also as

an adductor and external rotator of the limb. But although the full contraction

of the glutei maximi is required to bring the body into the erect postui'e, it is

not necessary for its maintenance when complete, that being effected chiefly by

the tension of certain ligaments and fascia^ passing over the joints, while the body

is so poised that the centre of gravity of the trunk is placed slightly behind the

A-ertical plane passing through the middle of the hip-joints. The glutcu.'i wrtlius-

and mi III III us are powerful abductors of the thigh, and along with the tensor

^agina3 femoris, come principally into action in supporting the body on one

limb, and in the rotation of the pelvis on the two liml:)s alternately which takes

lA^CQ in walking. Their anterior fibres draw forwards the great trochanter, and
rotate the limb inwards, while the posterior part produces outward rotation.

The j)i/rif(inni.s\ ohtiirafor intern us. f/riiirUi and quadratiis fcmori.s muscles sup-

port the hip-joint posteriorly, and rotate tlie limb outwards. These muscles may
also act as extensors when the thigh is strongly flexed.

The ohturator cxtrrnus, besides being an external rotator, is also a flexor and
adductor of the thigh, as is the case in the uppermost of the two limbs when we
cross the knees in sitting. It supports the hip-joint posteriorly and inferiorly.

POSTERIOB FEMORAL OR HAMSTRING MUSCLES.

At the back of the thigh are three long flexor muscles of the knee-

joint; viz., the biceps, semitendinosns, and semimembranosus.
The biceps flexor cruris muscle consists of two parts, arising one

from the hip-bone, tlie other from the femur, which unite inferiorly to

terminate on the fibula. The long head arises by a tendon common
to it and the semitendinosus from the most prominent part of the

ischial tuberosity ; the short head arises from the outer lip of the linea

aspera in its whole extent, from the upper part of the line leading

thence to the outer condyle, and from a part of the adjacent external

intermuscular septum. The muscular fibres from both heads end in

a common tendon, which is inserted into the head of the fibula by two
portions, one on each side of the external lateral ligament of the knee-

joint. Some of the fibres of the tendon, passing forwards and down-
Avards, are inserted into the front of the tibia, and others passing

backwards strengthen the fascia of the leg.

Relations.—The origin of the biceps is covered by the gluteus maximus, the

rest of the muscle is subcutaneous. It rests upon the head of the semimembra-
nosus, the great sciatic nerve, and the adductor magnus : its inner border is in

contact with the semi-tendinosus and at its lower end it forms the upper and
outer boundary of the popliteal space.

^'arieties.—The short head may be absent, or there may be an additional long

head arising from the tiiber ischii, or from the linea aspera. or from the inner

condjiar ridge of the femur, or from various other parts. A slip has been found
passing from the long head to the tendo AchilLis (Otto).

The semitendinosus muscle, closely united f)t its origin with the

biceps, arises from tlie tuberosity of the ischium, and from the tendon

common to it with the biceps, for about three inches ; it descends on
the back of the thigh, and terminates below the middle in a long,

rounded, and slender tendon, which passes along the inner side of the
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popliteal space, resting on the semimembranosus, and curves forwards

to be inserted in an expanded form into the upper part of the tibia at

its inner side. There the tendon is on

the same plane with, but below that of Kg- 1S6.

the gracilis, both being under cover of

the sartorius. A thin oblique tendinous

intersection traverses the muscle about

the middle.

Fig. 186.

—

Deep Muscles of the Right Hip
AND Thigh, from behini>. (A.T.) i

a, anterior, a', posterior superior spine of

tlie ilium ; V, posterior inferior spine ; c, c,

great and small trochanter ; d, symphysis pubis
;

e, tuberosity of the ischium
; /, popliteal surface

of the femur ; r/, head of the fibula ; 1, gluteus

minimus ; 2, obturator intemus : the gemelli

muscles have been removed ; 3, obturator ex-

ternus ; 4, small part of the back of the

pectineus and adductor brevis ; 5, origin of the

adductor magnus from the lower part of the

ischial tuberosity ;
5', 5', line of insertion of

this muscle on the linea aspera, in which are

seen three arched tendinous intervals for the

passage of the perforating vessels ;
5'', tendon

of insertion into the inner tulierosity of the

femur ; between the lower 5' and 5", the inter-

val through which the femoral vessels pass into

the i)opliteal space ; the iipper 5' is placed upon
the cut end of the quadratus femoris ; 6, A-astus

externus
; 7, vastus internus ; 8, femoral head of

the biceps femoris : the lower part is represented

as passing too far inwards ; 8', its ischial head,

cut short ; 9, plantaris muscle : at its u^jper

end the outer head of the gastrocnemius ; the

figure 5", is upon the cut inner head ; 10, pop-
liteus, cut short below ; 11, tendon of the semi-

membranosus ; 12, upper part of the soleus.

The semimenilbranosiis muscle
arises from the tuberosit}^ of the

ischium, above and to the outside of

the origin of the biceps and semi-
tendinosus, by a strong flattened ten-

don, two or three inches long, which,
as it descends in front of the common
tendon of those two nuiscles, passes

to their inner side. The muscle pre-

sents inferiorly a thick fleshy belly,

ending in a short flattened tendou,

which is inserted in three parts : the

principal part turns forwards and is

inserted into a well-marked groove on
the inner tuberosity of the tibia, beneath the internal lateral ligament
of the knee-joint, some of its fibres joining that ligament ; a second
part, passing downwards and outwards, expands in the aponeurosis
over the popliteus muscle ; and the remaining'fibres are directed upwards
and outwards, and blend with the posteriorligament of the knee-joint,
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of which they may be said to form a considerable portion. The muscle

consists of nnmerous short fibres extendinoj obliquely between two

aponeurotic expansions, which are continued upwards and downwards

on the opposite sides of the muscle for three fourths of its length from

the superior and inferior tendons.

JRelafhns.—The inferior tendon of the semimembranosus muscle is separated

fi'om the tendon of the inner head of the gastrocnemius by a large bui'sa. The
muscle rests on the adductor magnus.
The hamstiing muscles descend in contact -with one another, being bound dovm

by the fascia lata ; but inferiorly they diverge, the biceps passing to the outside,

and the semimembranosus and semitendinosus to the inner side of the knee,
.

forming the superior borders of a diamond-shaped hollow at the back of the knee

—the popliteal space. The great sciatic nen^e is concealed by them while they

are ui contact, and its principal division, the mternal popliteal, lies in contact

with the semimembranosus muscle in the popliteal space, while the smaller or

external popliteal division runs along the edge of the biceps muscle.

]'arirfirs.—The semimembranosus muscle has been found absent ; again it has

been found double or it may have its origin for the most part from the gi-eat

sciatic ligament.

Nerves."—The hamstring muscles are all supplied with branches from the great

sciatic nerve.

Actions.—The liam.stving miisclps extend the hip and flex the knee. It is to be

observed, however, that in ordinary circumstances these movements take place

together, and that therefore it is by the occurrence of simultaneous action of

other muscles that it is determined whether flexion of the one or extension of

the other will occur-.

The xhort head of the J/cv^w is the only flexor of the knee which passes over

that joint alone. The action of the whole muscle produces external rotation of

the leg.

ANTERIOR MUSCLES OF THE THIGH.

The iLio-PSOAS muscle, the great flexor of the hip-joint, is divisible

into two parts, a broad outer part, the iliacus, and an elongated inner

part, the psoas magnus, which are inserted together into the small

trochanter.

The iliacus muscle arises from the iliac fossa of the innominate

bono, and from the anterior border of the same, likewise from the base

of the sacrum, the ilio-lumbar ligament, and the capsule of the hip-

joint. Its fibres converging, as they pass downwards and inwards, are

inserted for the most part into the tendon of the psoas muscle ; while

some are prolonged to a special triangular impression on the upper part

of the femur, in front of and below the small trochanter.

lichitlona.—Above Poupart's ligament this muscle is covered by the iliac fascia,

the external iliac artery, the ilio-inguinal and external cutaneous nerves. Outside

the pelvis it lies on the capsule of the hip-jomt ; in front of it lie the anterior

crural nerves; at its outer border are the origins of the sartorius and rectus

femoris muscles, and at its inner is the psoas.

Var'ictij.—The chief variety consists in the presence of the iliacus minor or

-iUo-capsHlaris. a small detached portion of the iliacus major. It arises from the

anterior inferior spine of the ilium, and is inserted into the anterior intertro-

chanteric line of the femur. It is closely united to the front of the capsule of

the hip-joint.

The psoas magnns muscle arises by five fleshy slips from the anterior

surface and lower margin of the transverse processes of the lumbar

vertebras near their bases ; also from the bodies of the last dorsal and
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all the lumbar vertebrte in the following manner :—Each slip takes

origin from an intervertebral disc, and from the contiguous margins of

the bodies of two vertebrae, the highest being attached to the neigh-

bouring margins of the last dorsal and first lumbar vertebrag, and the

lowest to the" fourth and fifth lumbar vertebrte with the intervertebral

substance between them. These attachments are connected by thin

tendinous arches extending over the middle of each vertebra, covering

the lumbar vessels and communicating branches of the spnpathetic

nerve, and giving origin to other muscular fibres. The various bundles

of fibres speedily unite to form a thick elongated muscle, which runs

along the brim of the pelvis, and emerging from the abdomen beneath

Poupart's ligament is inserted into the small trochanter of the femur

by means of a tendon, which is placed at first within the substance of

the muscle, and afterwards at its outer side, receiving in this manner

the fibres of the iliacus as well as those of the psoas.

Relations.—Tlie psoas muscle, at its superior extremity, passes behind the dia-

phragm, below the arch of the ligamentum arcuatum internum. Posteriorly it is

in contact with the quadratus lumbormn muscle and the os innominatum.

Resting on its inner border along the margin of the pehas, is the external iliac

arteiy, and deeply in the substance of the muscle is the lumbar plexus of

nerves. The ilio-inguinal and external cutaneous nerves cross the Uiacus muscle,

and the anterior crural nei-ve descends on the tendon of the psoas. The iliac

fascia extends over the sm-face of the whole ilio-psoas muscle in the abdomen.

After emerging from the abdomen beneath Poupart's ligament, and turning

over the brim of the pel\-is, the tendon of the psoas rests on the capsule of the hip-

joint, on which it glides by means of a large sjmovial bursa, which occasionally com-

municates with the interior of the joint ; its outer margin is in contact with the

rectus muscle, and its imier margin is separated from the pectineus by the in-

ternal circumflex artery.

Vu7''u'ti/.—The j^f'Oas 2Mrvi/s, an occasional muscle, placed on the surface of the

jisoas magnus, arises from the bodies of the last dorsal and first lumbar veitebras,

and from the fibro-cartilage between them, and soon ends in a flat tendon, which,

passes along the front and the inner side of the psoas magnus, to be inserted into

the ilio-pectincal line and eminence. This muscle, although it is well developed

and constant in animals, is most frequently absent in the human subject. It

was fomid in only one of twenty bodies examined by Theile with special refer-

ence to its existence. When present, it is liable to many changes in the place of

origin ; thus, it may be connected only with the first lumbar vertebra, or with

the second and the intervertebral substance above it, and it has been observed to

commence by two parts or heads separated by an iuterval.

The tensor vaginae femoris, or ilio-aponeurotic muscle of the

thigh, arit^es by muscular and tendinous fibres from the external surface

of the iliac crest close to its fore-part, and fi-om part of the notch

between the two anterior iliac spines, external to the attachment of the

sartorius ; and passing downwards and a little outwards it is inserted

between two laminre of the fascia lata, from three to four inches below the

great trochanter of the femur. The outer of these lamiuse is continued

upwards on the muscle in its whole extent, being part of the general

investment of the limb, the deeper is connected above with the origin

of the rectus muscle, and Avith the fibres attaching the gluteus minimus

to the hip-joint. The part of the fascia, made tense by the action of

the muscle, forms a strong tendinous band, which descends to the outer

surface of the anterior tuberosity of the tibia.

Bclatlons.—This muscle lies upon the anterior border of the gluteus minimus,

the upper parts of the rectus femoris and vastus extemus muscles, and the



236 MUSCLES OF THE LOWER LIMB.

ascending branches of the external circumflex artery. At its origin it lies

between the sartorius and anterior border of the gluteus medius muscles.

Fig. 1S7.

—

Deep Dissectiox of the I\ruscLE3 op the Aedomex axd Pelvis. (A. T.) |

a, t-welfth dorsal vertebra ; b, fifth luinl)ar vertebi-a ; e, transverse process of tlie first

lumbar vertebra ; 1, quadratus lumboriim luuscle; on tbe left side, its fibres of origin

from tlie ti-aiisverse processes of tlie lumbar vertebraj are shown by the removal of the
psoas muscles

; 2, phiced upon one of the intertransversales muscles of the left side ; 3,
the upper part of the psoas parvus, drawn somewhat to the outer side ; 3', the inser-

tion of its tendon into the brim of the pelvis ; 4, the upper part of the psoas magnus
;

4", one of the origins of the muscle ; 4, the insertion of the muscle into the lesser

trochanter of the femur ; 5, iliacus shown fully on the left side by the removal of the
psoas muscles

;
[>', insertion of the iliacus muscle into a line below the ti-ochanter

minor
; 6, pyrifm-mis muscle of the left side rising within the pelvis from the sacrum ;

6', insertion of its tendon into the summit of the great trochanter ; 7, the obturator
e.xternus seen from before ou the left side ; + + , "the right and left crura of the
diaphragm on the front of the upper lumbar vertebra}.

The sartorius muscle is very long, narrow, and ribbon-shaped, and
presents the hmgest librcs of all the muscles of the bod)^ : it arises by a
short tendon iVom the anterior superior sjiinous process of the ilium,

and from a small part of the anterior margin of that bone immediately
below, and, passing downwards and inwards across the front of the

thigh, is inserted by an expanded aponeurosis into the inner side of

the tibia, near to the tubercle, and for about an inch below it.
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Relations.—In this long- course the muscle is directed over the anteiior part

of the thigh, obliquely inv/ards in the upper thii'd, and vertically at the inner
aspect of the limb as far as the knee

;

below this it timis obliquely forwards to

its place of attachment. The tendon of

insertion, broad and expanded, covers the

tendons of the gi-acilis and semitendi-

nosus (a sjoiovial bui'sa being interposed),

and gives off one expansion which
strengthens the capsule of the knee-

joint by becoming incorporated with it,

and another which blends with the fascia

of the leg.

Fig. 188.—SupEKFiciAL Muscles of thf,

Fkont op the Thigh. (A. T.) \

a, anterior part of the crest of the ilium
;

I), symphysis pubis ; c, patella ; d, the an-

terior tuberosity of the tibia ; 1, the inser-

tion of the external oblique muscle into tlie

iliac crest ; 2, its aponeurosis at the linea

semilunaris ; 3, the external abdominal ring ;

4, the gluteus medius ; 5, tensor vagin;^

femoris at the place of its insertion into

a portion of the fascia lata, which has

been removed between 5 and 5', which latter

part is seen descending to be attached to the

tibia and fibula ; 6, the sartorius ; 6', the

insertion of the sartorius ; 7, psoas and iliacus

conjoined ; 8, pectineus ; 9, adductor longus
;

10, gracilis ; 11, part of the adductor magnus
12, vastus externus ; 13, rectus femoris ; 14,

vastus internus ; 1 4', its continuation on the

outer side below ; 15, the biceps flexor cruris.

The sartorius is covered only by the

fascia lata and the integument. It passes

over the iliacus and rectus femoris mus-
cles, the anterior crural nerve and fe-

moral vessels, the pectineus, the adductor

longus, adductor magnus, vastus internus

and semitendinosus muscles. The inner

border of this muscle and the most pro-

jecting part of the adductor longvis form
the sides, and Poupart"s ligament forms
the base, of a triangular space in the

.

upper third of the thigh, through the

middle of which the femoral ai'tery passes.

This usually receives the name of Scarpa's

triangle.

Varieties—The sartorius has frequently

been found divided into two parts similarly

attached ; or the lower muscle is inserted

into the femiur or into the tendon of the

normal one. The tendon of insertion has
been found to end in the fascia lata or in the capsule of the knee-joint. Total

absence of the muscle has also been noted.

The quadriceps extensor cruris, the extensor muscle of the knee,

is divisible into four parts, one of which, the rectus femoris, descends

from the hip-bone and remains distinct, -while the other three,
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distinguished one fvom tlie other only by the arrangement of their

fibres, cover the whole of the anterior and lateral surfaces of the thigh-

bone, from which they arise.

Fig. 189.

—

Deep Muscles of the Front of
THE Thigh. (A. T.) ^^

a, anterior superior, and h, anterior inferior

spinous process of the ilium ; c, outer and
iipper part of the great trochanter ; d, sym-
physis pubis ; e, patelhi

; /, inner side of the

knee-joint and internal lateral ligament
; g,

head of the fibula ; 1, the gluteus iiiedius ; 2,

the gluteus minimus ; 3, tendon of the rectus,

dividing above into its two portions ; 4, points

to the cut tendon of insertion of the ilio-

psoas miiscle ; 5, part of the obturator ex-

ternus and quadratas fcmoi'is ; 6, i^ectineus

;

7, part of the adductor brevis ; 8, adductor

magnus ; 9, vastus intsrnus ; 9', its continu-

ation down on the outer side; 10, crureus ;

11, vastus externus ; 12, tendon of the rectus;

1?>, lower part of the slip of the fascia lata by
wliich the tensor vagince femoris is inserted

into the tibia and fibula.

a. The rectus feinoris muscle ex-

tended in a straight line from the

pelvis to the patella, arises by two
tendons, one of which is attached

to the anterior inferior spinous pro-

cess of the ilium, and the other united
"

to the first within an inch of that

point, takes origin from the groove

on the dorsum ilii above the brim of

the acetabulum. Fi'om the prolonga-

tion of the tendon so formed the mus-
cular fibres arise pennately, and, turn-

ing outwards and backwards as they

descend, are inserted in a similar

manner into the tendon below, the

superior tendon being prolonged on
the anterior, the inferior tendon on
the posterior surface of the muscle.

The inferior tendon forms a broad
band inserted into the upper surface

of the patella.

lielations.—Superiorly this muscle is

covered by the tensor vaginai femoris,

iliacus.and sartorius muscles ; further down
it is covered only by fascia. The acetabu-

lar tendon lies beneath the gluteus mini-

mus. The muscle rests upon the capsular

lig-ament of tlie Iiii)-joint, the insertion of the ilio-psoas, the crareus, and parts

of the vasti muscles. Behind it also pass the external circumflex artery and

a part of the anterior crural nerve.

b. The vastus externus arises by aa extensive aponeurosis attached



VASTUS INTERNUS MUSCLES. 239

to the base of the great trochanter in front, and to a ridge on its outer
side ; to the line extending from the great trochanter to the hnea
aspera and to the outer border of the linea aspera itself in its upper half

;

the aponeurosis being prolonged on the outer surface of the muscle, also

gives origin to numerous muscular fibres. The muscle forms a somewhat
rhomboidal mass of considerable thickness, and descends obliquely in-

wards and forwards on the outer surface of the vastus internus to be
inserted by a broad flat tendon into the tendon of the rectus muscle
and the patella.

lielatiom.—This muscle forms the large mass on the outer and upper part of
the thigh. Its deep surface rests on the vastus internus : its outer surface is

covered by the fascia lata and by the aponeurotic insertions of the gluteus
maximus and tensor vagina3 femoris. Anteriorly it is in contact with the rectus

femoris and external circumflex arteries,

c and d. The muscles usually described as vastus internus and
crureus are inseparably united and form the inner or deep head of the
common extensor. The fibres of this head may, however, be easily

separated into a superficial and a deep set. The superficial fibres form
a continuous lamina or mantle (Henle) arching over the front and both
sides of the shaft of the femur, and completely enclosing the deeper
fibres which are only seen on cutting through the mantle. These
fibres of the mantle descend in ditterent directions, the middle or
anterior fibres, while arching forwards being nearly parallel to the
femur, and the lateral fibres being more oblique ; this obliquity increases

towards the lower part of the muscle, -where the fibres are nearly
horizontal. The anterior fibres arise from the middle of the
anterior intertrochanteric line ; the inner lateral fibres arise from
the line running from the anterior intertrochanteric line in front

of the small trochanter to join the inner line leading to the linea

aspera, from the lower half of that inner line, from the inner lip

of the linea aspera, and from the internal intermuscular septum.
The line of origin of the outer lateral fibres runs from the ante-

rior intertrochanteric line obliquely across the front of, and down
the outer surface of the shaft of the femur, immediately in front

of, and closely connected with the origin of the vastus externus.

The lower lateral fibres on the outside of the limb reach consider-
ably beyond the lower border of the vastus externus, taking origin ft-om

the outer lip of the linea aspera and from the external Intermuscular
septum. From this extensive origin the .fibres converge to the under
surface and margins of a flat tendon which runs upwards for the most
part on the; surface of the anterior fibres. This tendon becomes in-

corporated inferiorly with the tendons of the rectus femoris and vastus
externus, and so becomes attached to the upper and lateral margins of
the patella. Many of the lowest lateral fibres on both sides are also

attached directly to the sides of the patella and to the fascia lata at the
sides of the knee-joint.

The deep set of fibres, for which the name of crureus may be still

retained, arises from the anterior aspect only of the shaft of the femur
for about its middle two-thirds, the upper part of the origin being
separated by a slight interval from the origin of the superficial fibres,

and the lower part reaching to within three inches of the patellar

surface. These fibres pass obliquely downwards and forwards to be
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inserted into the posterior surface of the tendon belonging to the

superficial fibres. On either side of the origin of this part of the

muscle there is a longitudinal band of the lateral surface of the femur

from which no muscular fibres arise : this band varies somewhat in

breadth in difi'erent subjects, and it is also broader on the inner aspect

of the shaft than on the outer.

liclatlon.s.—On its anterior svu-face this muscular mass is in contact with the

rectus femoris and sartorius muscles and the anterior crural nerve. At its inner

border run the femoral artery and vein, and the muscle is in contact with the

iliacus, adductor long-us. and adductor magnus, being firmly united to the last

two by the aponeurotic fibres which form Hunter's canal. On its outer surface

lies the vastus externus.

The siibcrursiis is a small band of muscular fibres, which extends

from the lower part of the anterior surface of the femur to the upper

part of the synovial membrane of the knee-joint, on which it ends in

scattered fibres.

Bclathms.—This little muscle is placed beneath the crureus muscle, and in

some cases it is united with that muscular mass. It is not unfrequently double,

or consists of two separate bundles.

Varieties.— Hhe parts of the quadriceps muscle are not liable to many anoma-
lies. The rectus lias been found with an additional origin from the anterior

superior spine of the ilium ; or, again, its acetabular origm may be wanting.

The vasti muscles are sometimes bUaminar, as is seen also normally in many
birds.

Nerves.—The psoas muscle is supplied by small branches from the lumbar
plexus. The iliacus. quadriceps extensor cruris and sartorius are supplied by the

anterior crural nerve, and the tensor vaginas femoris by the superior gluteal

nerve.

Actions.—The iUo-psoas muscle, the flexor of the hip-joint, bends the thigh on
the body, or the body on the thigh, according as either of these is the more
fixed. It also produces considerable rotation outwards.

The tensor vntj'nia; femoris assists the action of the other muscles by making
tense tlie fascia lata. It aids the gluteus medius and minimus in rotating the

limb inwards, but its action in this respect is exactly opposed by tlie upper fibres

of the gluteus maximus, along with which it acts as an abductor of the limb,

and is considered by Meyer (op. cit. p. 222) to be an extensor of the knee.

The sartorius produces the flexion of the hip and knee-joints, accompanied by
abduction. It has been supposed to be the muscle principally concerned in pro-

ducing the posture assumed by the tailor in sitting, and hence its name ; but
Duchenne denies that this is its special action.

The quadrlet-ps crtmsor femoris extends the knee-joint ; but its action is not
requisite for the maintenance of tlie erect attitude, the knee-joint remaining in

complete extension witliout muscular aid while the foot is firmly planted on the

ground. This may be tested by the fact that the patella of a person standing with
the knee extended will be found to lie quite loosely, but will become at once
fixed when it is attempted to lift the foot.

The reettis femoris flexes the hip and extends the knee : it acts mainly from its

anterior head of origin when tlie thigh is fully extended, and the posterior head
is alone tense when the thigh is bent.

INTERNAL FEMOKAL OR ADDUCTOR MUSCLES.

The gracilis or adductor gracilis muscle, long and slender, arises

by a thin tendon from the inner margin of the pubic bone, along

the lower half of the symphysis and the upper part of the pubic arch.

The lower tendon, which is at first round, is inserted by u flattened and
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expanded portion into the inner side of the tibia, on the same plane
M'ith but higher than the Bemitendinosus, and under the expanded
tendon of the sartorius.

J?eI(ifio7i.<t.—This thin muscle is covered by the fascia lata, except in a small
part inferiorlj, where it is overlapped hj the sartorius ; the deep surface rests

fi gainst the adductor brevis, adductor niagnus, semimembranosus, and the in-

ternal lateral ligament of the knee-joint. A bursa separates it from that

ligament.

The pectineus muscle, flat and somewhat quadrangular, arises from
the ]jectineai line, and from the surface of bone in front of it, between
the ihopectineal eminence and the pubic spine. Inclining outwards and
backwards as it descends, it is inserted by a flat tendon into the femur
behind the small trochanter, and into the upper part of the line which
connects the linea aspera of the femur with that prominence.

Ilclations.—The pectineus is in contact, by its anterior sm-face. with the fascia

lata and the femoral vessels ; by the posterior surface, -s^-ith the obttu-ator vessels

and nerve, and the external obturator and adductor brevis muscles. By the
outer border it touches the psoas magnus ; by the inner border, the adductor
longus.

Vdvictli's.—The pectineus is frequently divided into two pai-ts, which are

separate superiorly and have their nerves from different sources, viz., the inner

from the obturator and the outer from the anterior crural nerve. This division

occurs natiu'ally in many animals.

The adductor longus, a flat triangular muscle, internal to the pec-

tineus, and lying in the same plane, arises by a short tendon from the

body of the pubes below the crest and near the angle, and is inserted

into the inner margin of the linea aspera between the vastus internus

and the adductor magnus.

liclations.—This muscle is covered by the fascia lata, the sartorius, and the

femoral vessels ; the posterior siu-face rests superiorly on the adductor bre\'is, and
hiferiorly on the adductor magnus. Externally it is separated by a small interval

from the pectineus, and internally it is in apposition vrith the gxacilis. It fonns
the inner boundary of Scai"pa"s triangle.

The adductor brevis, thick above and broad below, arises by a

narrow origin, about two inches deep, in contact with that of the gracilis,

from the anterior surface of the body, and the descending ramus
of the pubes ; directed obliquely backwards and outwards, it is inserted

liy a flat tendon, into the whole of the oblique line leading from the

small trochanter of the femur to the linea aspera, immediately behind

the insertion of the pectineus.

Tlelations.—The adductor brevis is concealed at its origia by the adductor

longus and at its insertion in part by the pectineus ; it is crossed by the super-

ficial division of the obturator nerve, and by the profunda femoris ai'teiy ; it

rests on the adductor magiius and deep division of the obturator nerve, and by
its deep surface is in contact superiorly with the obtm-ator externus, the iutemal
circumflex ai'tery passing between.

The adductor magnus muscle arises from the lower part of the body
of the pubis external to the origin of the adductor brevis, from the

rami of the pubis and ischium, and from the tuberosity of the ischium

near the pubic arch. The muscular fibres diverge from their origin,

somewhat like the ribs of a fan from their central pivot : those from

the pubis, shorter than the rest, pass transversely outwards, and are
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inserted into the 'Ower part of the linea quadrati, and into the line

prolonied from the linea aspera to the cjreat trochanter ; others pass

with increasing degrees of obliquity downwards and outwards, to be

inserted into the whole length
Fis- 190. of the linea aspera, and into the

line prolonged from it to the

inner condyle for about an inch
;

finally, the posterior fibres which
arise from the ischial tuberosity,

descend almost vertically, form-

ing the inner border of the mus-
cle, and terminate in a narrow
tendon, svliicli is inserted into

the tuberosity of the inner con-

dyle of the femur.

Fig. 190.

—

Muscles op the Inner
Side of the Thigh and Intekior
OF THE Pelvis. (A. T.) i

1, iliacus ; 2, psoas iiiagnus ; 3, ob-

turator intermis, v.ith its fibres con-

verging towards tlie lesser sciatic fora-

men ; 4, pyriformis, with three heads

of origin, and its fibres converging to-

wards the great sciatic foramen ; 5,

lumbar aponeurosis covering the erector

spinas muscle ; 6, gluteus maximus
;

7, sartorius, 7', its tendon inserted

below the tuberosity of the tibia; 8,

adductor longus ; 9, gracilis, 9', its in-

sertion i^assing below that of the sar-

torius ; 1 0, part of the adductor mag-
mis ; 11, semiinembranosus ; 12, semi-

tendinosus, 12', its insertion, and be-

tween 9' and 12', the tendon of the

semimembranosus passing to its inser-

tion in tlie inner tuberosity of the tibia.

Along the femoral attachment
the insertion is interrupted by
three or more tendinous aiches

through which pass the joer-

forating arteries, and below the

level of the inferior bifurcation

of the linea aspera, between the

tendinous and fleshy portions

of the insertion of the muscle,

an interval is left for the trans-

mission of the femoral vessels

backwards into the popliteal

space. Extending upwards from
the o]iening for the femoral ves-

sels, is an aponeurotic membrane which consists of transverse fibres

passing from the surface of the vastus internus to the adductor magnus
and adductor longus muscles. It becomes thinner as it ascends, aiid

encloses a three-sided passage called Hunter''s canal, which contains
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the femoral artery and vein, together with the internal saphenous
nerve.

lidat ion!).—This muscle is in contact in front -svitli the long raid short adductors,

tlie vastus internus, the obtm-ator nerve, and the profunda artery, behind with
the hamstring muscles, gluteus maximus, and great sciatic nerve, internally with
the gi-acilis muscle, superiorly Tvith the obtm-ator extemus and quadratus femoris
muscles, and along the line of attachment to the femur it is pierced by the

femoral and perforating arteries.

Varieties.—The adductor muscles are so closely related that their varieties may
be conveniently considered together. The jx'ctijichs has been foirad double, as

ah-eady stated. It has also been seen attached to the capsule of the hip-joint, or

even inserted into it. The adductor loiujus may be double, or it may extend as

far as the knee with its tendon of insertion inseparable from that of tlie adductor
magnus. The adductor hrrrls is frequently found divided into tvv^o or three

parts, or it may be incoi"porated with the adductor magnus. The adductor mar/mi.'i

varies in the degree of its segmentation. Its condjdar part has been found quite

distinct from the rest of the muscle. The upper transverse part is so frequently

divided from the rest by the superior profmida artery, that it is looked upon
biy some anatomists as a special muscle, being called the adductor miiiimii.s'

(Henle. Gilnther. Macalister). On the other hand, the muscle has been found
undi\-ided, and its upper part completely united to the quadi-atus femoris (Mac-
alister).

Nerves.—The adductor muscles as a whole are supplied by the obturator

nerve, but the adductor magnus likewise receives a branch from the gi-eat sciatic,

and the outer pdrt of the pectineus sometimes has a branch from the anterior

crural.

Actions.—The graciUs acts as an adductor of the limb. Tlie gi-acilis, semi-

tendinosus, semimembranosi^s, and sartorius muscles, together with the i^opliteus,

all rotate the leg inwards at the knee-joint ; the latter muscle acting chiefly in

the flexed state of the knee.

The j^ccfi'ii'ii-^ is partly a flexor and partly an adductor.

The addiictordi magnux, lo/igiis, and brcris, adduct the thigh, and, along with
theii- opponents the gluteus medius and minimus, and with the gluteus maximus,
J^alance the body on the femiu- in walking.

The ilio-jmias and the adductor muscles, together with the pectineus, being all

inserted at the back part of the femm-, tend to rotate the thigh outwards at the

same time that they lu-oduce their- adducting and flexing actions. The advan-
tage of this preponderance of rotators outwards over rotators inwards becomes
aijparent by reference to the movements which take i^lace in walking, ^\'hen a
step is taken, the pelvis is drawax forwards on that side on which the foot has
been advanced, which involves a considerable rotation of the j)ch-is hachvards at

the ether liip-joint, by the action of the muscles of the opposite limb.

muscle:S AND FASCIJE OF THE LEG AND FOOT.

ANTERIOR REGION.

Fasci.E.—The aponeurosis of tlie leg is particularly dense in the

upper and fore part, and is strengthened by fibres from the tendons of

the biceps externally, and the sartorius, gracilis, and semimembranosus
internally. Behind, over the popliteal space, it consists of strong

transverse fibres, which bind together the muscles of the outer and

inner sides, and is perforated at the lower part of the space by the

external saphenous vein ; lower down it becomes much thinner over

the gastrocnemius muscle. The fascia is adherent to the periosteum
R 2
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covering the head, the spine and the posterior maro-in of the tiliia, the

head of the fibula, and the outer and inner malleoli ; and it invests

the leg completely except at the inner surftice of the tibia. From its

deep surfoce intermuscular septa are prolonged inwards between the

muscles ou the anterior and outer aspects of the leg, and afford attach-

ment along with the upper part of the fascia itself to some of their fibres.

Beneath the gastrocnemius and soleus muscles on the back of the

leg, a deep layer of fascia is stretched from side to side, binding down
the deeper muscles firmly in the hollow between the tibia and fibula.

Where covered by the soleus and gastrocnemius, this fascia is weak,

but it becomes stronger as it escapes from under cover of those muscles

and approaches the malleoli.

Below the ankle the deep fascia of the leg becomes continuous with

that of the foot. In front, and on the sides of that joint, it is

strengthened by broad bands of fibres, which are called annular liga-

ments. These serve as retinacula, confining the tendons in their

natural positions.

The anterior annular ligament includes two structures, one placed

on the lower part of the leg, the other opposite the bend of the ankle.

The vpjjcr laud, ligamcntum iransvcrsmi cruris (Henle), of considerable

breadth, stretches from the lower end of the fibula to the lower end of

the tibia, and binds down the vertical portion of the extensor tendons

as they turn forwards to the foot : the sheath for the tendon of the

tibialis anticus is distinct from the others. The lower hand, ligamentiirro

cruciatum cruris (Henle), presents superficially the appearance of the

letter kJ placed thus upon its side, being single in its outer half, and

usually divided into two branches internally. The outer portion consists

of a strong loop of fibres arising from the fore part of the os calcis, com-

pletely surrounding the peroneus tertius and extensor longus digitorum

muscles, and inserted into the fore part of the os calcis, deep in the

hollow between that bone and the astragalus. Less regular is the

arrangement of the bands which pass from the extremity of the loop to

the inside of the foot : the strongest and most constant band passes

superficial to the extensor pollicis and on the deep surface of the tibialis

anticus muscle, only a few fibres passing superficial to the latter ; while

another baud, lower down, after crossing both those tendons, is inserted

into the lower side of the foot in front of the ankle.

The internal annular ligament crosses the space between the

inner ankle and tlie heel through which the tendons of the flexor

muscles run. Its upper border, continuous with the fascia of the leg

(more especially the intermuscular layer), is very imperfectly defined ;

and its lower border, giving origin to many fibres of the abductor

pollicis, is but little more distinct. Its anterior extremity is attached

to the inner malleolus, and its posterior is inserted into the inner

surface of the calcaneum ; but between these two points it arches over

several osseous grooves so as to form canals for the passage of tendons.

The first canal (next to the malleolus) contains the tendon of the

tibialis posticus, and the second that of the flexor longus digitorum,

each being provided with a synovial lining. Then follows a wider

space for the passage of the posterior tibial vessels and nerve. Lastly,

a fourth canal upon the astragalus, lined like the first two by a synovial

bursa, transmits the tendon of the flexor longus pollicis.

The external annular ligament extends from the point of the
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outer malleolus to the outer surface of the ealcaneum, and keeps in

place the tendons of the long and short perouei muscles. The tendons
are close together, and are surrounded by one sj-novial sac.

The dorsal fascia of the foot is reduced to a thin membrane pro-

longed fi'om the anterior annular ligament over the extensor tendons.

Beneath it, deeper layers of fascite are placed over the short extensor of

the toes and the interossei muscles.

Muscles.—Betvreen the tibia and fibula, and on the front of the leg,

are placed four muscles—the tibialis anticus, extensor proprius pollicis,

extensor longus digitorum, and peroneus tertius ; and on the dorsum
of the foot one muscle only arises,—the extensor brevis digitorum.

The tibialis anticus arises from the external tuberosity of the tibia,

and about two-thirds of the outer surface of that bone ; from a small

portion of the adjoining interosseous ligament ; from the strong fascia of

the leg ; and fi'om an aponeurotic septum placed between it and the

extensor longus digitorum. The tendon glides in a synovial sheath

beneath the anterior annular ligament, and is inserted into the inner

and lower part of the internal cuneiform and the contiguous extremity

of the first metatarsal bone, dividing slightly into two slips as it

descends.

Bchifions.—This muscle is entii'ely covered by the aponeurosis of the leg. It

rests upon the outer sui-face of the tibia, and the interosseous ligament. Its

outer surface is in contact above with the extensor longus digitoinim. and lower
down with the extensor proprius pollicis ; it also conceals the anterior tibial

vessels and nerve. Its tendon passes over the lower end of the tibia, the ankle-

jomt, and the inner surface of the tarsus.

VarietU-K.—In cases of talipes the tendon of this muscle has been found split

into two, one half going to the usual place of insertion, the other to the astra-

galus or first metatarsal ; the whole tendon has also been seen inserted into the

plantar fascia. The fihio-fa.scuili.t <inticus is a small muscle described by "Wood,

arising from the lower third of the anterior edge of the tibia over the tibialis

anticus and inserted into the annular ligament and deep tibial fascia. It may
also exist as a tendinous slip from the tibialis anticus.

The extensor proprius pollicis pedis muscle, or extensor hal-

lucis, placed between the tibialis anticus and the extensor longus

digitorum, arises from the middle three-fifths of the anterior narrow
part of the inner surface of the fibula, and from the contiguous portion

of the interosseous ligament. Its tendon passes through a distinct

compartment in the lower portion of the annular ligament in and
along the dorsum of the foot, to be inserted into the base of the ter-

minal phalanx of the great toe. A delicate expansion given off from
the tendon on each side spreads over the joint between the metatarsal

bone and the first phalanx.

lidfifwn-i.—This muscle is partly concealed by those between which it is placed.

It lies external to the anterior tibial artery in the leg, but crosses in front of

that vessel at the bend of the ankle, and is internal to it on the foot.

Vtn-U'fics:—The cvtcnwr ossifs mctafaviii jwlliri.s is a small muscle, sometimes
found as a slip from the extensor proprius, or from the tibialis anticus. or from
the extensor communis digitorum ; or it may be a distmct muscle arising close

to the extensor projirius, and traversing the same compartment of the annular

ligament with that muscle.

The ci'ten-sor jn-ii/ii intenwdil j^oUicU, another occasional muscle is nearly

always an offshoot from the extensor jiroprius. though it has been found
separate. It was seen by Wood in one half of the subjects extvmined by him.
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The extensor longus digitoruni pedis arises from the external

tuberosity of the tibia ; from the head and the anterior narrowed part

of the inner smface of the fibula in front of

Fig. 191. the interosseus membrane, for about three-

fourths of its length ; from a small part of

the interosseus ligament at its upper part

;

also from the aponeurotic septa intervening

between it and the muscles on each side, and

from the iascia of the leg. The tendon

divides into four slips, -which descend through

the lower part of the annular ligament, iu

the same sheath as the peroneus tertius, and

on the dorsum of the foot pass respectively

Hi \ . // to the four outer toes. The three inner

tendons are each joined at the outer side,

on the first phalanx, by a tendon from the

extensor brevis digitoriuu. All the four ten-

dons are continued into expansions, which

are joined on the first phalanx by tendinous

jDrocesses from the lumbricales and interossei

muscles ; they divide into three parts, their

middle fibres being inserted into the second

phalanx, \^'hile their lateral parts unite to-

gether and are inserted on the third^ in a

manner exactly similar to the arrangement

of the extensor tendons of the fingers.

/y

\

Fig. 191.

—

Muscles op the Leg and Foot from
BEFORE. (A. T. )

i

1, teiulon of the rectus femoris ; 1', ligamentum pa-

tellre ; '2, vastus exteruiis ; 3, vastus interniis ; 4, sar-

toi'ius ; 5, fascia lata cut uear the place of its insertion

at the knee ; 6, inner head of the gastrocnemius ; 7,

inner pai-t of the sole us ; 8, tibialis anticus ;
8', its

tendon near the insertion ; 9, extensor longus pollicis
;

i)', its tendon ; 10, extensor communis digitorum longus ;

10', anterior annular ligament ; 11, jjeroneus longus;

I'l, peroneus brevis ; 13, x^eroneus tertius ;
13', its

tendon at its insertion ; 1 i, origin of the extensor com-

munis digitorum brevis, the first head of which is seen,

iwssing to the great toe near the line from 9'.

Rrlaiionx.—It is in contact internally yv\t\\ the

tibialis anticns and extensor proprius pollicis, and

externally with the jieronei muscles. It rests

upon the external tuberosity of the tibia, the an-

terior surface of the fibula, the lower end of the

tibia, the front of the ankle-joint, and the extensor

brevis digitorum. The anterior tibial nerve passes oblicpaely beneath its upper

part.

T7,/.,V'f/r.f.—This muscle varies considerably in the mode and place of insertion

of its various tendons. The tendons to the second and fifth toes may be found

doul)led, or extra slips are frequently given off from one or more tendons to

their corresponding metatarsal bones or to the short extensor, or to one ot

the interossei muscles.

The peroneus tertius muscle arises below the exiensoi longutj
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digitornra, from the lower fourth of the inner surface of tlie fibula,
from the lower part of the interosseus membrane, and from the inter-
muscular septum which connects it on
the outer side with the peroneus brevis.

Its tendon is inserted into the upper sur-

face of the base of the fifth metatarsal

bone.

Fig. 192.— Superficial I\rtiscLES and Tendoxs on
THE Dorsum of the Foot and Lower Part op
THE Front of the Leq (after Bourgery). i

a, the tibia ; h, the fibula ; c, the scaphoid boue ;

d, internal cuneiform bone ; 1, the tibialis anticus

muscle ;
1', its tendon descending in the groove of

the internal cuneiform bone ; 2, extensor longus pol-

licis ; 2', its expansion on the dorsum of the great

toe ; 3, extensor communis digitorum dividing into

its four tendons for the toes ; 3', its expansion, and
3", final insertion (upon the second toe) ; 4, peroneus
tertius ; 4', its expanded insei-tion on the base of

tlie fifth metatarsal bone ; 5, soleus ; 6, peroneus
lirevis

; 7, extensor brevis digitorum ; 7', 7", placed

on the ti-ansverse band of aponeurosis, marks the
first and fourth tendons of the extensor brevis muscle
passing to join those of the long extensor ; S , 9,

part of anterior annular ligament, and ligamentum
cruciatum ; between 8 and c, the slings enclosing the

extensor longus pollicis and tibialis anticus ; below

9, the outer part of the ligamentum cruciatum
enclosing the tendons of the extensor communis and
peroneus tertius ; 10, 11, dorsal transverse meta-
tixrsal baud of aponeurosis.

liclntlons.—It is placed to the outer side of

the long extensor of the toes, with which it is

usually united at its origin, and iti:).isses through
the same compai-tment of the annular ligament
with that muscle.

Vtvlctirs—The peroneus tertius is sometimes as large as the extensor long-us

digitorum ; it has been obsei-ved to terminate on tlie fouith metatarsal bone

;

and it is sometimes altogether wanting.

The extensor brevis digitorum pedis arises from the outer surfoce

of the OS calcis in front of the liToove for the peroneus brevis muscle,
and from the lower band of the anterior annular ligament. It divides into
four tapering slips each of which terminates in a tendon ; the first or
most internal of these, sometimes reckoned as a distinct muscle, is

inserted separately into the dorsal surface of the first phalanx of the
great toe near its tarsal extremity ; and the other three become severally

united to the outer border of the extensor tendons proceeding to the
three next toes.

Hdnfiom.—It crosses the dorsum of the foot somewhat obliquely, resting on
the tarsus and metatarsus, and lying beneath the tendons of the peroneus tertius

and long extensor of the toes. Its inner tendon also crosses the dorsalis pedis

artery and the anterior tibial nerve.

Viirictica.—The tendons of this muscle vary considerably both as to number
and position, they may be reduced to two, or one of them may be doubled. The
inner part of the muscle very commonly forms a distinct extensor hrevh Mlhtcls
being separate at its origin from the rest of the muscle ; this is regarded by
Henle as the normal arrangement.
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Nerves.—All the mnscles in front of tlie leg', tog'etlier with the extensor brevis

digitorum, are supplied by the anterior tibial nen^e.

EXTERNAL REGIOX.

The psronens longus muscle arises from the head of the fibula, and
from the upper two-thirds of the external surface of that bone ; from the

fascia of the leg ; and from the intermuscular septa on either side. It

ends above the ankle in a tendon which passes downwards behind that

of the peroneus brevis in the hollow behind the external malleolus, and

in the same sJieath of the external annular ligament with it ; it then

inclines forwards over the outer margin of the foot, and enters the groove

on the lower surface of the cuboid bone, proceeding inwards and forwards

to be inserted into the lower part of the internal cuneiform and the

tarsal end of the first metatarsal bone : an oflset is continued from it

to the base of the second metatarsal bone.

Bdathiis.—At its origin the peroneus longns lies between the extensor com-

munis digitorum in front and the soleus and flexor longus poUicis behind ; in the

lower part of the leg it lies behind the peroneus brevis. Beneath the external

annular ligament the tendons of both peronei are sm'rounded by the same
sjTiovial sheath. In the sole of the foot the tendon of the peroneus longus lies

in a filjrous sheath formed by the long plantar ligament, and is enclosed by a

tubular sheath of synovial membrane. A small sesamoid cartilage is sometimes

foimd m that part of the tendon which lies in the groove of the cuboid.

The peroneus brevis arises fi"om the lower two-thirds of the external

surface of the fibula, internal to the peroneus longus, and from the

intermuscular septa on either side. Its tendon passes behind the

external malleolus, and inclining forwards, is inserted into the projec-

tion at the base of the fifth metatarsal bone.

Eelat'iom^.—In front it is in contact with the extensor longus digitoram and
the peroneus tertius, and behind with the peroneus longus and flexor longus poUicis.

Behind the malleolus it is enclosed in the same filjrous and spiovial sheaths with

the tendon of the peroneus lougiis, but over the calcaneum. it traverses a separate

sheath above that for the peroneus longTis, but lined by an offset of the same
synovial membrane.

Yarict'ic'i.—The following are the most common :—The lycrnncns acecaitoriiis

(Henle) arises from the fibula between the peroneus longus brevis and joins the

tendon of the former in the sole of the foot. The 2>''ro>icH.^ qiiinfi diffiti arises

from the lower fourth of the fibula midcr the i:)eroneus bre-vis, and is inserted

into the aponeurosis on the upper surface of the little toe : or it may aiise from
the tendon of the peroneus brevis itself. (Hallet. "Wood, Macalister.) Pnvnnis
tjiiartii.-: (Otto) arises from the back of the fibula, between the i^eroneus brevis

and the flexor pollicis, and is inserted into a tubercle on the os calcis, behmd the

tendons of the peroneal muscles. (Macalister.)

Nerves.—The peroneus longus and brevis are supplied by the musculo-cutaneous

branch of the popliteal nerve.

rOSTERIOR REGION.

The muscles at the back of the leg consist of a superficial group

inserted into the extremity of the calcaneum, and a deeper group

covered in by a deep fascia and descending to the sole.

The SUPERFICIAL GROUP consists of three muscles ; two of them,

placed one on the surface of the otlier, are of large size, the r/asfro-

cncniiK.'^ and soleus, form the bulk of the calf of tlie leg, and are

inserted into the heel by a common tendon—the tendo Achillis ; the

third, a small muscle, the jJlantan's, descends between the other two.
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The gastrocnemius muscle arises by two thick tendinous heads from
the condyles of the femur, and ends below in the tendo Achillis. The

Fig. 193

s

A\
/',

Fig. 193.—SuPKRFiciAL Muscles op the Leg, seen

FROM BEHIND (after Bourgery). |

1, lower outer part of the vastus muscle ; 2,

liceps flexor cruris ; 3, semitendinosus ; 4, semi-

membranosus ; 5, gracilis ; 6, sartorius ; 7, outer, and

8, inner head of the gastrocnemius ; 9, placed in

the popliteal space, points to the plantaris ; 9', its

thin tendon inside the tendo Achillis ; 10, the fibres

of the soleus descending to the flat tendon, which

joining with that of the gastrocnemius, forms + +
the tendo AchUlis ; 11, peroneus longus ; 12, peroneua

brevis ; 13, flexor longus digitorum ; 14, tibialis

posticus ; 15, is placed on the lower i^art of the

fibula, and points to the lower filjres of the flexor

longus pollicis, the tendon of which is seen descending

over the tibia at 15'.

outer tendon of origin is attached to a

depression on the outer side of the ex-

ternal condyle, above tlie groove for the

popliteas muscle^ and also to the upper and
back part of the same condyle. The inner m/
tendon is attached in a horizontal line to an

impression above the back part of the in-

ternal condyle, and to a small part of the

ridge running to the linea aspera. The
muscular fibres descending from the two
heads remain separated by a vertical gro^^•e

on the surface, but those next the middle
meet at an angle on a tendinous structiive

below. The fibres of the superior tendons

spread out upon the surface of the mus-
cle ; the inferior tendon lies on the dcc]^

surflice of the muscular mass, and is con
tinned upwards in a thin ajjoneurosis witl

parallel fibres, which glide against the

soleus : between the superficial tendon of

eacli head and the deep common tendon, wn-*"
i

the greater number of the muscular fibres
I IV mil J^

run obliquely downwards and forwards.

The lower edge of each muscular part

presents a convexity downwards ; the inner I^Wl

descending farthest. A synovial bursa, C
usually communicating with the knee-joint,

lies beneath the inner head of origin, and separates it from the tendon
of the semimembranosus muscle. In the outer head a sesamoid fibro-

cartilage is sometimes met with over the outer condyle of the femur,
"which is occasionally found ossified.

Hclatlonst.—The heads of the gastrocnemius muscle fonn the inferior boundaries
of the popliteal sjjace, and are placed between the hamstring muscles : the pero-

neal nerve is lodged between the external head and the biceps. The gastrocne-

mius conceals the i^opliteus. plantaris and soleus muscles, with the popliteal

/
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vessels and internal popliteal nerve, Tlie short saplicnous vein is placed on its

sui'face, in the interval between its two parts.

TiJ7'ieticii'.—The gastrocnenaius is, in some cases, joined by a bundle of muscular
fibres, whicli arises separately from the femur above one of the condyles. This
bundle has l^een obser\'ed passing between the popliteal artery and vein (R. Quain,
op. cit., plate 80, figs. -1 and 5).

19-1. Fig. 194.

—

Superficial Muscles of
THE Leg, seex froji the inner
SIDE (after Bourgcry). -|

1, vastus internns ; 2, sartorius
;

2', its tendon, spreading on the inner

upper ijart of the tibia ; 3, graciUs
;

4, semitendinosus ; 4', its insertion
;

and between 2' .nnd 4', that of the
gracilis ; 5, semimembranosus ; 6,

inner head of the gastrocnemius ; 7,

soleus ; 8, 8', placed iipou the tendo
A chillis, point to the small tendon of

the plantaris descending on the inner

side ; 9, small part of the tendon of

the tibialis posticus ; 10, flexor com-
munis digitorum ; 11, flexor longus

pollicis ; 12, tibialis anticus ; 12', its

tendon of insertion ; 13, abductor pol-

licis.

Tlio soleus muscle arises

externally from the posterior

surface of the head and upper
third of the shaft of the

fibula ; internally from the

oblique line which gives inser-

tion to the popliteus, and from
the ])Osterior edge of the tibia

about three inches below that

line ; and between the tibia

and fibula, from a tendinous

band which arches over the

posterior tibial vessels and
nerve. Inferiorly, the muscular
fibres descend upon the tendo

Achillis considerably further

than those of the gastroc-

nemius. The posterior surface

presents a thin covering of

longitudinal aponeurotic fibres

continued up from the tendon
below, and gliding on the

similar tendinous surface of
the gastrocnemius muscle. On
the deep surface the edges of

two membranous tendons, the other edges of which look towards the

middle line of the muscle, imbedded in its sitbstance, are seen descend-

ing from tlie tibial and fibular origins : the fibres from the deep

aspects of those tendons are directed obliauely inwards to a tendinous
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septum -wbicli divicles the muscle into lateral halves ; while those froin

their superficial aspects pass with similar obliquity to the flat tendon
on the surface of the muscle, the fibres

placed at the sides forming the lateral Fig. 195.

borders and part of the deep surface of

the muscles. Thus the soleus is composed
entirely of short oblique fibres of from
one to two inches in length.

1^

Fig. 195.

—

Deep Postekiok Muscles of the
Leg. (A.T.) i

a, ])oi>]itea\ surface of tlie femur ; i, bare surface

of the upper fourth of the fibula, fi'om which the

soleus muscle has been removed ; c, malleolus in-

tern'us ; d, malleolus externus ; c, tuberosity of the os

calcis, vitl] a part of the tendo Acliillis inserted into

it, and the plantaris on its inner side ; 1, inner head of

the gastrocnemius cut short at its origin ; 2, outer

head ; 3, plantaris ; 4, tendon of the semimeni-

1)ranosus muscle near its insertion, seen spreading in

three portions, viz. , to the inside of the tibia, tow;ads
the popliteal fascia, and towards the ligamentum
posticum ; 5, tendon of the biceps inserted into the

Tiead of the fibula ; 6, popliteus muscle ; 7, upper
part of the origin of the soleus from the fibula, cut

short ; 7', line of its tibial origin ; between these

figures is seen the peiforation in the upper part of

the interosseous membrane ; 8, tibialis posticus ; 8',

its tendon, passing between the flexor digitorum

communis and the tibia ; ,!), flexor digitor.im com-
munis ; 9', its teirdon, with that of the tibialis pos-

ticus, passing behind the malleolus internus ; 10,

flexor longus pollicis ; 10', placed beside its tendon,

where it passes over the tiljia and astragalus ; 11,

pei'oneus longus j 11', its tendon behiml that of the

peroneus brevis, passing down behind the malleolus

externus ; 12, peroneus brevis.

J?clatimti}.—Tlie soleus rests upon the flexor

longus pollicis, flexor longus digitoruin, and
tibialis posticus muscles, together with tlie pos-

terior tibial vessels and nerve, from which, how-
ever, it is separated by the deep aponem-osis.

Vark'tu'f!.—To the soleus an accessory por-

tion is occasionally added at its lower and inner
part ; this usually ends on the inner side of the
tendo Achillis, but it sometimes forms a tendon,
attached separately to the os calcis.

I 1

'I

'IL

The tendo AcMllis. the thickest and
strongest tendon in the body, is formed by
the union of the flat tendon of the gastro-

cnemius with the thicker and more rounded
tendon of the soleus. It is from three to

four mches long below the point where the

muscular fibres of the soleus cease to be
attached to it. It is inserted inferiorly into the back part of the

tuberosit}' ot the os calcis. A synovial bursa is interposed between the

uppei part of the tubeiosity of tlie os calcis and the tendon.
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The plantaris muscle arises from the femur immediately above the

external condyle, and from the posterior ligament of the knee-joint
;

its muscular part is from three to four inches in length, and terminates

in a long delicate tendon, which inclines inwards between the gastro-

cnemius and soleus, and, running along the inner border of the tendo
Achillis,is inserted not far from it into the posterior part of the calcaneum.

Varieflcft.—The plantaris varies in its mode of termination ; it is sometimes
enclosed in the lower i^art of the tendo Achillis ; and, in other cases, it ends in

the internal annular ligament, which binds down the tendons and vessels behind
the inner malleolus. It is not unfrequently absent altogether. This muscle, which
is little develoiied and almost vestigial in man, is sometimes of large size in

animals, and in some is continued forward in the sole of the foot as a part of the

flexor muscles of the toes.

The DEEP GROUP of posterior muscles of the leg is in close contact

with the bones ; it consists of the popliteus, flexor longus digitorum,

flexor longus pollicis, and tibialis posticus.

The popliteus, an oblique muscle placed below the knee, arises by a

thick tendon, about an inch in length, from the fore part of the

po})liteal groove on the outer surface of the external condyle of the

femur, within the external lateral ligament and capsule of the knee-joint

;

it is in contact with the external semilunar cartilage, and receives

additional fibres from the posterior ligament of the joint. The mus-
cular fibres diverge as they pass downwards, and are inserted into

the triangular surface of the tibia above the posterior oblique line.

The tendon of the popliteus muscle occupies the groove on the outside

of the femur in flexion only.

liclat'iuitx.—The popliteus is bound do\vn by an aponeurosis, principally derived

from the tendon of the semimembranosus muscle. The plantaris and gastro-

cnemius muscle, the popliteal vessels and internal popliteal neiTe lie upon its

IDOsterior surface.

The three remaining muscles of this group are bound down together

by a deep fascia, which extends between the tibia and fibula, and sepa-

rates them from the soleus.

The flexor longus digitorum pedis muscle, or flexor perforans,
arises from the posterior surface of the tibia, in a space extending from
the oblique line to within three inches of the inner ankle ; it likewise

arises in comiection with the flexor longus pollicis, by aponeurotic fibres,

which pass over the surface of the tibialis posticus. Its tendon descends

in a groove behind the internal malleolus, lying on that of the tibialis

posticus, and invested by a distinct fibrous and synovial sheath ; it is

then directed under the arch of the os calcis, obliquely forwards and
outwards, into the sole of the foot, crossing the tendon of the flexor

longus pollicis inferiorly, and connected with it by a tendinous slip ; it

then divides into four parts, which pass forwards to be inserted into

the terminal phalanges of the four smaller toes. Each digital tendon
enters a fibrous sheath on the toe to which it belongs, perforates the

corresponding tendon of the flexor brevis digitorum, and is invested

with synovial membrane, and connected by viucula accessoria to the

[ihalanges ; the whole arrangement being essentially the same as that

which has been already described in the fingers.

Rdatlona.—It rests upon the ti1)ia and upon the inner surface of the tibialis

posticus, the tendon of which it also crosses about two inclies above the ankle.
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It is covered at the upper part by the soleus and inferiorly by the aponeurosis of

the leg. Upon it also lie the posterior tibial vessels and nerve.

Var'iiiirs.—A second head of origia has not unfrequcntly been found. This

may arise from the outer tuberosity of the tibia, or from the fibula, or from the

fascia of the leg. This second head has been seen joining the accessorius or even

replacing it (Otto). Gies descril^es an accessory slip from the tibialis anticus,

which joined the flexor digitorum at the ankle. A.fr-rnrdigitisccundi2}rom'his

was foimd by Bahnsen, arising from the back of the tibia.

Fig. 196.

—

Second Later op Plantar Muscles. Fig. 196.

1, tendon of the flexor longus polHcis mviscle, emerging

behind from its sheath below the sustentaculum tali, and
passing deeper than, 2, the tendons of the deep common flexor

;

3, two lieads of the flexor accessorius ; 4, tlie four lumbricales ;

5, tendon of the flexor brevis cut short and seen splitting to

allow the passage through it of the tendon of the long flexor
;

6, flexor brevis pollicis ; 7, flexor brevis minimi digiti ; there

is also represented on tlie outer side of the foot the tendon of

the peroneus longus -winding round the cuboid bone.

Intimately connected witli the tendon of the

flexor longus digitorum are the flexor accessorius

and the lumbricales muscles, which, although they

occupy the foot, ma y be most conveniently de-

scribed in this place.

The flexor accessorius arises by two heads,

the internal and larger of which is fleshy, and is

attached to the inner surface of the calcaneum,

while the external, flat, narrow, and tendinous,

is attached to the plantar surface of the cal-

caneum a little in front of the external tubercle,

and to the ligamentum longum plantge. Thoae
origins united form a muscular mass which is inserted into the

external border and upper and lower surfaces of the tendon of the flexor

longus digitorum.

The lumbricales muscles, four in numl)er, arise from the tendons of

the flexor longus digitorum at their point of division, each being, Avith

the exception of the most internal, attached to two tendons. They
pass forward to the inner sides of the four outer toes, each muscle ending-

in a tendon, Avhich is inserted into the expansion of tlie extensor tendon

on the dorsum of the first phalanx of the toe.

Ii('latio7is.—In the sole of the foot the tendons of the flexor longus digitorum,

together with the flexor accessorius and the lumbricales, are covered below by
the flexor brevis digitorum ; the plantar nerves and hinder part of the external

plantar artery being placed between. These tendons, with their additional mus-
cles, conceal the adductor pollicis. the tendon of the flexor longus pollicis,

the transversus pedis, the interossei muscles, and the plantar arterial arch.

The flexor longus pollicis pedis, or flexor hallucis muscle, arises

from the lower two-thirds of the posterior surface of the fibula, except

for an inch at its lowest part ; from the intermuscular septum between
it and the peronei ; and from the aponeurosis common to it and the

flexor longus digitorum, which covers the tibialis posticus. The mus-
cular fibres, passing obliquely backwards and downAvards, end in a

tendon on the posterior surface of the muscle. This tendon traverses

a groove on the lower end of the tibia, at the back of the astragalus and
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the under snrfiico of the sustentaculnm tali, being bound down to those

bones by fibrous and synovial sheaths. Thence passing forwards and
inwards, in the sole of the foot, it gives off" a tendinous slip to the

tendon of the flexor longus digitorum, by wliich it is crossed, and
proceeds in a fibrous sheath over the first phalanx of the great toe

to be inserted into the base of the terminal phalanx.

Bdaf'wmt.—This nuigcle is concealed for the most jiart hy tlie soleus, a small

part only at the outer side of the tendo Achillis being- covered by the fascia of the

leg-. Externally it is in contact with the peronei, and internally with the tibialis

posticus. It rests upon the fibula and conceals the jieroneal vessels. Below the

ankle the tendon of this muscle is separated from that of the flexor longus digi-

torum by an interval of more than half an inch, in Avhich are placed the pos-

terior tibial vessels and nei-ves. In the sole it is covered by the ijlantar fascia

and abductor iDollicis muscle ; it is also crossed by the plantar vessels and nen^es,

and the tendon of the long flexor of the toes. It rests upon the flexor brevis

pollicis.

Varh't'ie.<>.—This muscle is liable to very few variations, biit the mode of imion

of its tendon with that of the flexor longus digitorum is exceedingly variable.

According to Timier, in no two subjects is it exactly similar. In almost every

case the slip of union comes from the flexor pollicis. though in about one-sixth of

the cases an additional slip proceeds from the flexor digitomm to the flexor pollicis

(Tui'ner, ^\'ood). Comiilete separation of the tendons is very rare. This slip from

the flexor pollicis most frequently passes to the second and tliii-d toes but it may
jiass to the second only, or to all the four outer toes.

The iwronvo-calcaacux intcrnuH is a small muscle described by Macalister as the

probable homotype of the pronator quadi-atus of the arm. It arises below the

flexor longus pollicis from an oblique line on the back of the fibula, behind the

external malleolus, passes over the sustentaculmn tali in the groove with the

flexor pollicis, to be inserted into a tubercle of the os calcis (Muscular Anomalies,

p. 125).

Fig. 197.

—

Transverse Section of tiik Eight
Foot between the Tars'js and Metatarsus.
A. T. 4

«, h, c, articular metatarsal surface of the internal,

middle, and external cuneiform bones ; d and e, the

surfaces of the cuboid boue for the fourth and fifth

metatarsal bones ; between these bones arc seen the

strong interosseous and plantar ligaments which
bind them together; ], slip of the tendon of the

tiljialis anticns, wliich passes on to its insertion on

te. ^- a
^ ^^M/ ^'^^ ^^'^^ metatarsal boue ; 2, tendon of the extensor

^v^^-^_f _ ^:;i=^^^^ longus pollicis ; 3, slip of the extensor brevis digi-

torum to the great toe ; 3', remainder of the ex-

tensor brevis digitorum ; 4, foiu* slips of the ex-

tensor communis digitorum longus ; 5, peroneus

tertius ; 6, peroneus brevis ; 7, peroneus longus cut obliiiucly where it is emerging from
its sheath below the cuboid Ijone ; 8, tendon of tlie flexor longus pollicis ; 9, tendon of

the flexor communis digitorum longus, with the sM-p of union from the flexor pollicis
;

10, flexor accessorius ; 11, abductor pollicis ; 12, flexor brevis digitorum ; 13, abductor

minimi digiti.

The tibialis posticus muscle, placed between the two long flexor

muscles, arises from the whole interosseous membrane except for two
inches at the lower end, and from the adjacent surfaces of the tibia and
fibula, the tibial attachment extending from the superior tiliio-fibular

articulation to a point at a lower level than that of the flexor longus

digitorum, and the attachment to the fibula extending along the three

middle fifths of that bone ; it also arises from the aponeurosis derived
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from the adjacent muscles, -whicli covers it. The muscular fibres end
in a strong- flat tendon, which, passing between the tibia and the long
flexor of the toes, turns forwards in a groove beneath the internal

malleolus, and is inserted into the tuberosity of the scaphoid bone.

From its insertion, offsets of the tendon are prolonged forwards to

a.l the cuneiform bones, to the os cuboides, and to the bases of the

second, third, and fourth metatarsal liones ; and one thin process is

directed backwards to the sustentaculum tali. The tendon is covered

by a synovial membrane behind the malleolus. Close to its insertion,

where it lies against the astragalus, it contains a sesamoid fibro-

cartilage, which is occasionally converted into bone.

delations.—The tibialis posticus is concealed in gi-eat part by the aponeiu'csis

prolonged over it from the muscles on eiLher side. Superiorly, -n'here it is not

covered by these muscles, it supports the posterior tibial and peroneal vessels.

Viirictics.—These are rare. Several anatomists have described an occasional

muscle, which arises from the back of the tibia below the iiexor dig-itoram, and
is inserted into the capsule of the ankle-joint or into the ligamentum cruciatum.

This is the tensor of the capsule of the ankle-joint of Ilenle and Linliart, or the

tibialis secundus of Bahnsen.

Nerves.—The gastrocnemius, plantai-is, soleus, and popliteus, are supplied with
branches from the mternal popliteal nerve. The flexor longus digitorum, flexor

longus pollicis and tibialis posticus derive tlieir neiTes from the posterior tibial.

THE PLANTAR FASCIA AND MUSCLES.

The superficial fascia of the sole of the foot resembles that of the

palm of the hand. It forms a thick cushion, especially over bony pro-

minences, and consists mainly of small lobules of fatty tissue bound
down by numerous fibrous bands which pass vertically from the skin to

the deep fascia.

The deep plantar fascia, which is remarkably strong, is composed
of dense white glistening fibres, the greater number of which are

arranged in a longitudinal direction, and extend from the under surface of

the OS calcis forwards to the heads of the metatarsal bones. It presents

a central and two lateral portions, clearly marked off from each other

by two strong intermuscular septa, indicated on the surface by grooves.

The inner portion, thinner and looser than the others, invests the

abductor pollicis, and is often partly removed with the skin in dissec-

tion. It is continuous round the inner border of the foot with the dorsal

fascia and with the internal angular ligament. The outer part covers the

abductor minimi digiti, and is much stronger, particularly between the

outer tubercle of the calcaneum and the base of the fifth metatarsal bone,

between which points it forms a strong ligament. It is continuous
round the outer border of the foot with the dorsal fascia, and sends a thin
prolongation forwards over the insertion of the abductor and the short

flexor of the little toe. The central j)ortion, like the corresponding part

of the palmar fascia, is narrow behind, and becomes wider and thinner

towards the toes. At the back, where it is thickest, the fascia is

attached to the inner tubercle on the under surface of the calcaneum
immediately behind the origin of the flexor brevis digitorum, with
which muscle it is closely connected. Nearly opposite "the middle of
the metatarsal bones, this fascia, becoming broader and thinner as it

advances, begins to divide into five processes, one for each of the toes

;

and ii'om this point forwards to the base of the toes, numerous strong
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transverse fibres fire snperadclccl, wliicli biucl the processes together,

uiid connect them closely with the skin, JSTear the articulation of the

tecs with the metatarsal bones, each of the five processes divides, to

permit the passauo of the flexor tendons ; and the two bundles of fibres

resulting from the division of each process, after strengthening the

slicath of the tendons over which tlicy pass, are attached to the sides of

the metatarsal bone, and are blended with the transverse ligament

uniting those bones. From the point of splitting of each process, as in

tlie hand, fibrous bands are continued forwards to the skin in the

divisions between the toes.

The two intermuscular sepia Avhicli lie. between the middle and
lateral portions of the plantar fascia pass deeply into the sole of the

foot ; they separate the flexor brevis digitorum from the abductor

pollicis on the inner side, and from the abductor minimi digiti on the

outer side, and give partial origin to each of these muscles.

In the sole of the foot as in the palm of the hand there is a band
of transverse fibres across the roots of the digits, placed immediately

beneath the skin, and connected with the subjacent sheaths of the

tendons. The digital nerves and vessels are covered by this structure,

which receives the name of transverse ligament of the toes.

Short PlanTxVR Muscles.—These muscles may most conveniently

be described in layers, as they are found in the course of a dissection.

The first, or superficial layer includes the common flexor of the toes,

and the abductors of the great and little toes. The second layer consists

of the flexor accessorius and the lumbricales, the third layer of the deep

plantar muscles of the great and little toes, and the fourth layer of the

dorsal and plantar interossei.

Fig. lOS. Fi" 198.— First Layer op PiiANTAR Muscles, as seen ok
THE REMOVAL OF THE PlANTAR FaSCIA. j

1, abductor pollicis ; 2, flexor brevis digitomm ; on tlio

second toe the slieath is opened so as to show the tendon of

tlie flexor brevis perforated by that of the flexor longus ; on

the other toes the transverse and oblique crossing fibres of the

sheath are shown ; 3, strongest portion of the plantar

aponeurosis left upon the surface of the flexor brevis, ncai'tho

OS calcis ; 4, abdxictor minimi digiti ; 5, the lumbricales

muscles ; G, tendon of the flexor longus hallucis muscle.

First layer of jMuscles.—The flexor l>revis

digitorum, or flexor parforattis, arises by a

small pointed and tendinous attachment from the

inner part of the greater tuberosity of the cal-

caneum, from the deep surface of the plantar

fascia for about two inches forwards, and from

the intermuscular septum on each side. The
muscle terminates in four slender tendons, in-

serted into the second ])halanx of each of the four

outer toes. Each tendon ])rior to its insertion

divides and gives passage between its i)arts to the

tendon of the long flexor, in a manner precisely

similar to the arrangement of the tendons of the flexor sublimis and

flexor profundus muscles of the hand.

Relations.—TMs muscle lies between the abductor pollicis and abductor minimi
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digiti. and is covered by the plantar fascia, wliicli adheres veiy closely to the

posterior part of its surface, and gives origin there to some of its fibres ; it

conceals the flexor accessorius, -with the tendons of the flexor longus digitorum,

the lumbricales, and the plantar vessels and nerves.

Varicfii's.—This muscle has been seen with only thi-ee tendons, that for the

little toe being absent ; or with five tendons, two to the second toe. The slip to

the little toe frequently arises as a small fusifonn muscle from the side of the

long flexor tendon, or from the flexor accessorius ; or it may arise by two heads,

one from the long flexor, the other from the inner tubercle of the os calcis.

The abductor pollicis pedis muscle arises from the inner part of

the larger protuberance of the calcaneum, from the internal annular

ligament and the tendinous and fibrous structures on the inner border

of the foot as far forwards as the internal cuneiform bone, from the

septum between it and the flexor brevis digitorum, and from the plantar

fascia covering it. The fleshy fibres end in a tendon, which, after

uniting with the internal head of the flexor brevis pollicis, is inserted

into the inner border of the base of the first phalanx of the great toe.

liiiations.—It is covered by the thin internal division of the plantar fascia.

Its deep surface is in contact with the tendons of the tibialis anticus and pos-

ticus, and of the long flexor muscles, with the flexor brevis pollicis. and with the
plantar vessels and nerves.

Varieties.—Tlie abductor pollicis sometimes sends a slip to the base of the
first i^halanx of the second toe. Another slip is occasionally given to the skin of

the ball of the great toe.

The abductor minimi digiti muscle has a wide origin behind,

from the front of both tubercles on the under surface of the os calcis,

from the external intermuscular septum, and from the deep surface of

the process of the j^lantar fascia which extends from the external

tubercle to the base of the fifth metatarsal bone. The fleshy fibres

end in a tendon, which after sliding along a smooth impression on the

inferior surface of the base of the fifth metatarsal bone, is inserted

into the external surface of the base of the first phalanx of the little toe.

Helation.-i.—This muscle is covered by the plantar fascia. Its deep surface is

in contact with the external head of the flexor accessorius, the ligamentiun
longum plantce. the peroneus longus, and the flexor brevis minimi digiti.

J'tj?-iet>/.—The ahductor ossis mrtafarsi mini/>ii diz/ifi is an occasional muscle
which arises from the external tubercle of the os calcis, and is inserted into the
spur-like jarocess of the fifth metatarsal bone beneath the outer margin of
the plantar fascia. It may be adherent to the abductor minimi digiti, and it lias

been seen inserted into the middle or even the anterior part of the metatarsal
bone. It was fii-st described as a human muscle by Wood, and it occurs nearly

once in every two subjects. (Wood, Macalister.)

The Second Layer of Muscles.—The flexor accessorius and the

lumbricales muscles composing this layer, have been already described

(p. 253) with the tendons of the long flexor muscles, with which they

are intimately associated.

The Third Layer of Muscles.—The flexor brevis pollicis pedis
arises by a fiat tendinous process from the inner border of the cuboid

bone and from the fibrous band sent to the cuneiform bones from tlie

tendon of the tibialis posticus. The muscle is single and pointed

behind, but ni front it divides so as to form two muscular bellies

which are inserted by tendons one into the inner border of the base of

the first phalanx in union with the abductor pollicis, the other into the

outer border ni union with the adductor.
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JRdations.—Tlie tendon of the flexor longus poUicLs iiins in the hiterval

between the heads of the short flexor. A sesamoid bone is developed in connec-
tion with each tendon of the short flexor.

Fig. 199. Fig. 199.

—

Tjiird Layer op Plantar Muscles.

1 , flexor Lrevis polHcls ; 2, adductor polliciE ; 3, transvei-sus

pedis ; 4, flexor brevis minimi digiti ; 5, .'>, part of the third

aud fourth dorsal interossei ; 6, C, the second and third plantar

interossei ; 7, tendon of the peroneus longus passing round

the cuboid bone to enter its groove ; 8, long plantar ligament

passing forwards to the ridge of the cuboid bones and spreading

over the groove of the peroneus tendon.

The adductor pollicis pedis, placed obliquely

in the sole of the foot, and forming a thick fleshy

mass, arises fi'ora the tarsal extremities of the

third and fourth metatarsal bones, and from the

sheath of the peroneus longus muscle ; narrowing

as it passes forwards, it is inserted, conjointly

with the external head of the flexor brevis pollicis,

into the base of the first phalanx of the great toe.

Helatlon.f.—At its inner side it is connected with the

flexor brevis pollicis ; its deep surface rests upon the

second, third, and fourth metatarsal bones and the inter-

vening interosseous muscles. The external plantar artery

and nerve pass inwards beneath its outer border.

Ydrlcfi/.—The ojyjwticm hallucls is a muscle frequently

found. It usually comes off as a slip from the adductor, and is inserted into the

metatarsal bone of the gi-eat toe. It occurs in some apes. (Macalister.)

The ti-aixsversus pedis consists of narrow fasciculi of flesliy fibres,

placed transversely under cover of the flexor tendons, and arising from

the inner lateral raetatarso-phalangeal ligaments of the four outer toes.

The fibres of the muscle pass transversely inwards, and are inserted in

union with the adductor pollicis into the first phalanx of the great toe.

Kchitionx.—Superficially it is crossed by the flexor tendons and by the digital

nerves ; its deep surface rests upon the heads of the second, thii-d, and fourth

metatarsal bones, the interossei muscles and the digital vessels.

Yarhti/.—The slip from the little toe is frequently absent : absence of other

slips or of the entire muscle has also been recorded. (Boehmer.)

The flexor brevis ininimi digiti arises by tendinous fibres from

the base of the fifth metatarsal bone, and from the sheath of the pero-

neus longus, and terminates in a tendon which is inserted into the base

and external border of the first phalanx of the little toe.

BrJtitionx.—It is covered partly hy the abductor minimi digiti, partly by the

plantar fascia. It rests upon the fifth metatarsal bone, and its tendon blends at

its insertion with the inferior metatarso-phalangeal ligament.

Yarirti/.—The opjwncn.t minimi dh/itl is a small additional muscle frequently

found at the inner border of the flexor brevis, of which, indeed, it would seem

to be a slip. It is always united to the flexor brevis for some distance from its

origin, but is inserted separately into the inner side of the anterior half of the

fifth metatarsal bone.

The Fourth Layer of Muscles.—The interosseous muscles of

tlie foot, like those of the hand, arc seven in number, tlirce plantar and

four dorsal ; the plantar interossei are visible only from the under side

:
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the dorsal muscles are visible both from above and below. Two muscles

are found in each space, except the innermost, in which there is only one.

Fig. 200.
Fig. 200, A.—The Doksal Interosseous

Muscles FROii above. ^

1, 2, 3, 4, the several dorsal inter-

osseous muscles : the final insertion of

the extensor tendons into the phalanges

of the toes is also shown in this figure.

B.—TnE Plantar Interosseous Mus-

cles FROJi below.

1, 2, 3, the three plantar interossei ;

this figure also shows the long and short

].lantar ligaments, and the insertion of

the tendon of the peroneus longus mus-

cle into the first metatarsal bone.

The dorsal interossei lie one

in each interspace. Each muscle

arises by two heads from the ad-

jacent sides of two metatarsal

bones ; their muscular fibres are

attached pennately on the two
sides of a central tendon whicli

is inserted partly into the dorsal

fiurface of the first phalanx and
partly into the extensor apo-

neurosis of the toe to which each belongs. The first two are inserted

one on each side of the second toe ; the third and fourth are severally

inserted on the outer sides of the third and fourth toes. At the proxinial-

ends of each muscle there is an interval between the two origins

giving passage to perforating arteries as in the hand.

The i^lanlar interossei arise from the inner and under surfaces of the

third, fourth, and fifth metatarsal bones, and are severally inserted in

a manner similar to the dorsal interossei, partly into the inner sides of

the first phalanges of the third, fourth, and fifth toes, and partly into,

the extensor tendons of these toes.

Nerves.—The flexor brevis digitoiaun. the abductor, the flexor brevis pollicis.

.and the two inner lumbricales, are supplied by the internal plantar nerve ; all

the other plantar nauscles. including the flexor acccssorius and the interossei, are

supplied by the external jilantar neiTe.

Actions of the Muscles of the Leg and Foot.—There is only one muscle of the

leg, viz., the jwjdlfcn.s, which acts on the knee-joint alone. Its principal action is

that of a rotator inwards of the lower leg ; and it is interesting to observe that,

•while inward rotation of the leg at the knee-joint occurs only in flexion, it is

in that position only that the tendon of the popliteus lies in its groove on the

femur.

It may here be observed that owing to the difference in the direction of the

"bend at the ankle, as compared with that at the wrist-joint, some confusion is

apt to arise in the description of the action of the muscles of the leg upon the

foot. As it is obvious from morphological considerations, that the anterior sm--

face of the leg and the dorsal surface of the foot belong to the general crfcuxor

sui-face of the limb, corresponding with the back of the foreann and the dorsum
of the hand ; and that the back of the leg and the sole of the foot belong in the

same way to tke general jifxor gui-facie corresponding with the front of the fore-

s 2
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ann and the palm of the hand, the foot being in a position of over-extension, it-

follows that the muscles on the anterior aspect of the leg- are really extensors,

and that their action in moving the foot so as to approximate the toes to tlio

front of the leg merely increases the over-extension ; while, on the other hand,

the muscles on the posterior aspect of the leg are really flexors, and their action

in straightening the ankle-joint is to reduce merely this over-extension by an

opposite movement of flexion. Nevertheless, it has been customary to apply the

name of flexion to the action of raising the foot on the front of the leg, and that

of extension to its depression. In the following description the usual terms are

employed.

The (jti.'<frocncmini^ muscle acts both as a flexor of the knee and an extensor of

the ankle-joint. "\Mien the anterior muscles of the leg fix the ankle-joint, it i»

fitted to act as a flexor of the knee ; when the knee is fixed either by being

placed in complete extension or by the sustained action of the extensor muscles,

the gastrocnemius acts entu-ely on the foot, and combines with the sulcus in

lifting the heel from the ground, and in raising the body on the toes.

The tibialis autlciis and 2't'''0Ji('u.f tcrfiiia are flexors of the foot ; the tihialiK

pnsticiiK and jx-roiinig limr/us and hrrri.s are extensors. The two tibial muscles acting-

together, raise the inner border of the foot, and draw' it inwards. The three

peronei muscles raise the outer border of the foot and draw it outwards. The
peroneus longus, in crossing the foot inferiorly, strengthens the transverse arch

ionned by the metatarsal bones and anterior range of tarsal bones ; especially

when that arch is pressed upon by the weight of the body falling on the balls of

the toes, as in stooping with bended knees.

The fi-ror and i-.i-tmrnr musch:s of the toes, including the himhrirales and
inf/ro.f.iri. act like the coiTesponding muscles in the hand. The direction of the

flexor longus digitorum is, howe^'cr. modified by the Jfr.ror /trcr.s-.soriiis, so as to

bring its line of action into the direction of the middle of the foot and of the

short flexor. The flexor accessorius and tendon of the long flexor muscles,

likewise assist the short flexor and the plantar aponeurosis in maintaining the arch

of the foot.

MORPHOLOGY OF THE LIMB-MUSCLES.

It has already been mentioned (p. 18')) that the muscles of the limbs and limb

girdles are primarily derived mainly from the ventro-lateral division of the

epaxial set of muscles. In the case of the upper limbs there are no muscles of

hypaxiai origin, Ijut in the lower limb there are at least two muscles which may
be regarded as prolongations outwards from the hjisaxial set, one passing to its

inner and anterior (preaxial) aspect (psoas), the other to its posterior and outer

(postaxial) aspect (pyiiformis). These two muscles are consequently without
homologues in the upper limbs. As each limb begins bud-like to project from,

the side of the emliryo, it may be supposed to receive an enveloping sheath of

muscle from the side of the body (Humphry). This sheath is at first a simple

infundibulum, liut it gi-adually extends in length with the growth of the limli,

and becomes segmented, 7;/7?v' ^w.y.y?/, with the segmentation of the hard parts.

The deeper fibres of the sheath are restricted to passing from one segment to the

next, while the superficial fibres are frequently found to pass over one segment
altogether, to the more distal parts. Humphry holds that of the three layers

into which the trunk portion of the ventro-lateral muscle divides, two layers

may be traced into its ap^iendicular segments, corresponding respectively to the

external oblique and superficial portion of the internal oblique layers. In the

upper limb, from the greater freedom of movement of the girdle, and from its

more superficial jiosition, the first segment of the muscidar sheath is longer, and
its constituent parts more easily recognised, than in the case of the trunk-girdle

muscles of the lower limb, which are not differentiated to the same extent from
the trunk miiscles. Traced to the shoulder-girdle, the superficial laj'er of tmnk-
linib muscles is found to divide into three principal masses. Anteriorly are the

pectorals ; superiorly and posteriorly are the cleido-mastoid and trapezius, the

latter being continued to the bone of the foreann as the deltoid : and inferiorly

and posteriorly the latissimus dorsi. Beneath the trapezius are the rhomboids.
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and on the deeper sui-face of tlie latissimus dorsi are its occasional scapular por-

tion and the teres major, all of which are formed in the deeper parts of this

layer. The muscles of this layer are frequently found to some extent united
together either as varieties in man, or as regular structures among some of the
lower animals, and it is interesting to note that most of the varieties hitherto

described, seem to be reversions so far towards a uniform tj-pe. Thus in Lepi-

dosiren, the pectoralis major and latissimus dorsi are blended together at their

margins, so as to form one continuous muscle ; and in man the frequently reciu--

ring axillary arches or loops of muscular iibres which pass from one muscle to

the other across the axillary space may point to an imperfectly segmented condi-

tion. Again, the pectoralis major is always united in man with the superficial

fibres of the external oblique, but in the crj'ptobrancli it is continuous with it m
its entii'e thickness. The cleido-mastoid, which in man is in close relation with
the clavicular portion of the pectoralis major, being- only separated from it by
the clavicle rmis with the anterior part of the trapezius into the deltoid in those

animals in which the clavicle is deficient, fonning a mastoido-hmueral muscle.

Tlie trunk-limb muscles of the deep layer, fonn a much less complete layer

than those of the superficial. They are attached to the shoulder-girdle in two
sets. In front of tlie glenoid cavity, and attached to the coracoid, is the costo-

coracoid muscle (in man called subclavius fi'om its more common place of

attachment) ; and behind the glenoid cavity, attached to the scajiula, are the

costo-scapular muscles, comprising the serratus magnus, and the levator scapulse.

Besides these there is the slender omo-hyoid from the front of the hyoidean arch

to the upper border of the scapula.

In the lower limb the ventro-aiipendicular muscles are represented for the

most part by the oblique abdominal muscles, only those muscles which pass over
the girdle to the limb being fomid distinct. The gluteus maximus most closely

represents the latissimus dorsi, and is similarly inserted into the postaxial border

of the limb. The pectoralis corresponds most nearly with the gracilis, and the

trapezio-deltoid with the anterior part of tlie external oblique and pectineus.

Tlie gracilis and jiectineus arise near each other, and are inserted into the pre-

axial border of the limb. The pectineus, however, seems to consist of two i^arts,

of which the inner may be related to subclavius, and the outer to great jiectoral

find deltoid.

All the other muscles of the limbs are intrinsic, and in their relation to the

several segments are arranged in groups which may in the main be compared
homologically with each other. These groups are situated chiefly on the ventral

and dorsal asjiects, or on the preaxial and postaxial borders of the limbs, and the
muscles of which they are composed are respectively flexors and extensors, or

jirotractors and retractors.

In attempting, however, to institute a homological comparison between the
individual muscles of the various segments in the two limbs, it will be necessary

to bear in mind, first, the great difference in the attitude of the liones of the
proximal segments, the flexor surface in the upper limb being tlll•o^\^l forwards
as if by an outward twist, and in the lower limb the flexor surface being turned
backwards as if by an inward twist of the proximal segments : and further, the

preponderance in the second segment of the lower limb of the preaxial bone
(tibia) over the postaxial (fibula) as opposed to the greater development of the
upper end of the postaxial bone of the arm (ulna) over the preaxial (radius).

These differences are apt to lead to confusion and difficulty, inasmuch as the
insertions of homologous muscles are in some cases veiy different in the two
limbs. In such cases the detennination of the homologies may be greatly

assisted by the observation of the more constant origins. For example, the
great extensor of the forearm is inserted into the postaxial ulna, while in the

leg the quadi-iceps is inserted into the preaxial tibia ; and yet few will doubt
the justness of the homological comparison between them.

In the distal segments of both limbs the muscles, though more numerous,
1)ecome shorter and more imiform in their disposition, and hence the homology
becomes more apparent between the mu-scles of the hand and foot, than in those

situated nearer the root of the limbs.
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From what has been said it appears that considerable difficulty still prevails

in the detennination of the muscular liomologies of the upper and lower limbs,

es^^ecially in their proximal segments and attachment to the trunk, and the com-
parison of these muscles cannot, therefore, be minutely followed out. But the

following- table may be useful to the student of human anatomy, as presenting

what appear to be the most probable views of the miiscular relations in the upper

and lower limbs, and as indicating the bearing upon such ^'iews of some facts in

comparative anatomy as well as of some of the varieties mentioned in the pre-

vious description of the individual muscles. (Upon this subject consult the works

of Humphry, Mivart, Eolleston and Huxley, previously quoted in the Osteology.)

TABLE OF MUSCULAR HOMOLOGIES IN THE UPPER
AHD LOWER LIMBS.

I. MirSCLES PASSING FROM TRUNK TO LiMBS OR THEIR GiRDLEc

Lower IJmh.

\. Lumbar aponeurosis. &c.

1(7, h. External oblique.

Z^l'pi-r L'tinh*

1. Trapezius

\a. Cleido-mastoid and stemo-mastoid )

\h. Rhomboids .

2. Levator scapulre

2a. Serratus magnus

3. Latissimus dorsi

'ifd. Teres major
4. Pectoralis major
4(7. Pectoralis minor

•(

}

pectoralSubclavius (second

birds, Eolleston)

5. Omohyoid

II. 3IUSCLES PASSING MAINLY FROM GiRDLE TO LiMB,

!

Internal oblique.

Transversalis.

Quadratus Lumborum.

j o. Gluteus maximus.

I
3(7. Tensor vaginae femoris.

4, Gracilis. Part of pectineus ?

4(7. Coccygeus. ?

4*. Inner or deep head of Pectineus,

supplied by ol)turator nerve
(Eolleston) I

5.?

Deltoid

C(7. Scapular part

(jh. Clavicular i^ait.

7. Supra spinatus . . . .

In, Infra sjiinatus . . . .

lb. Teres minor . . . .

8. Subscapularis . . . .

9. Coraco-brachialis

a,h,c. f}>7^('r, middle and /<'«•(?•

parts

10. Biceps flexor cubiti

(7. Scapular head
h. Coracoid head

('. Humeral head

1.0(1. Brachialis Anticus

11. Triceps extensor cubiti

a. Scapular head

i. External humeral head

c. Internal humeral head

6(7. Sartorius.

( Oh. Pectineus, outer head supplied by

\ anterior ciairal nerve (Eolleston),

7. Obturator internus ?

7(7. Iliacus.

Ih. I/iaeii.\- minor (Luschka),

^ Gluteus medius.
'^'

/ Gluteus minimus.

Three adductors, with perhaps
obturator extemus.

{ Ischial head of Biceps fe-
* moris.

"j Semi-membranosus.
' Semi-tendinosus.

9(7, ?>,

10(7, h.

10c. Femoral head of Biceps femoris.

11. Quadriceps extensor cruris.

a. Eectus femoris.

i. Vastus extemus.
( Vastus internus.

/ Cxiu'eus.

* The numbers affixed to the several muscles in the two columns are intended merely

as a means of facilitating the reference from one to the other, the upper limb being taken

as the standard of comparison. The names of muscles printed in itahcs are those of

varieties more or less frequently found in human anatomy.
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IIL Muscles passing ovkr Elbow and Knee joints and acting on the
KELATIVE POSITION OP THE BONES OP THE FOKEARM AND LoWER LeG.

Zqipcr Limh.

11. Supinator radii longns

12. Supinator radii bre-sds

lo. Pronator radii teres

14. Pronator quadratus

11.

12.

13.

14.

Lower Limb.

Popliteus.

Peroiieo-calcancvs intcrniis (Mac-
alister.)

IV. Muscles passing ovek "Weist and Ankle joints.

A. To the carjnis and mctacnrjjits or to the tarsus and metatarsus.

1.5. Extensor carpi radialis longior . )

\na. Extensor carpi radialis brevior

I'ih. Extensor ossis metacarpi pollicis

16.

17.

18.

19.

Extensor cai-pi ulnaris

Flexor carpi radialis .

Flexor car[)i ulnaris .

19

B. To the digital jjhalanr/cs.

15. Tibialis anticus.

lob. Extensor ossls metafaj'sl halhieis,

or with the preceding muscle.

16. Peroneus tertius,

17. Tibialis posticus.

18. Peroneus brevis, and in part

muscles of the calf.

Peroneus longus.

'20. Extensor com. digit, longus

20a. Extensor secundi interned, poll.

21^7. Extensor primi interned. iDoll.

21 b. Extensor indicis .

21 r. Extensor minimi digiti

22. Flexor digitoram profundus
2'2a. Flexor longus jKjllicis

23. Flexor digitorum sublimis .

24. Palmaris longus.

20. Extensor com. digit, long,

20«. Extensor long, hallucis.

21^. First slip of ext. brevis digit.

21 J. Second slip of ext. brevis digit.

21t'. Oceaxlonal dip of peroneu.s to--

tlK.-).

22. Flexor digitoram longus.

22a. Flexor longus hallucis.

23. Flexor digitorum brevis.

24. Plantaris, and flexors ?

V. Muscles confined to the Hand and Foot.

25.
1

26.

27.

27b.

28.

29.

30.

.".1.

32,

33,

34.

35.

Tendons of extensores secundi

intemodii pcUicis, indicis, and
minimi digiti .

Abductor pollicis

Flexor brevis pollicis, inner head
a. outer head

Opponens pollicis

Adductor pollicis

Tendons of flexor profundus digi

toram ....
Palmaris brevis .

Abductor minimi digiti

Flexor bre%ds minimi digiti

Opponens muiimi digiti

Interossei, dorsal and palmar
a. Radialis secundi digiti (dors,

b. Ulnaris sec. dig. (f aim )

c. Radialis medii (dois.) .

•d. Ulnaris medii (dors.) .

e. Radialis quarti (palm.)

f. Ulnaris quarti (dors.) .

ff. Radialis quinti (palm.)

Lumbricales quatuor, radiales sec,

tert. quart, et quint, digit.

Extensor

bre\as.

communis digitorum

26. Abductor hallucis.

27. Flexor brevis hallucis.

27a. Adductor hallucis obliquus.

27^. Opponens halhieis.

28. Transversus pedis.

29. Flexor communis digitomm brevis.

30. ?

31. Abductor quinti digiti.

32. Flexor brevis quinti digiti.

33. Opponens quinti diejitl.

34. Interossei, dorsal and palmar.

a. Tibialis secundi digiti (dors)

b. Fibularis sec. dig. (dors.)

c. Tibialis tertii (plant.)

d. Fibularis tertii (dors.)

e. Tibialis quarti (plant.)

/". Fibularis quarti (dors.)

//, Tibialis quinti (plant.)

35. Lumbricales quatuor, tibiales sec

tert. quail, et quint, digit.
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III. MUSCLES AND FASCIA OF THE HEAD AIsTD ]VECK.

EPICRANIAL REGION.

Fascia.—The superficial fascia is little developed on the head and

neck generally, and is in great measure blended with structures described

under other names. A layer of considerable firmness, l>:)wever, inter-

venes between the aponeurosis of the occipito-frontalis muscle and the

skin, uniting them together : from the surface of the occipital part of

the muscle it becomes continuous with a superficial covering of the

posterior muscles of the neck, and on each side of the epicranial apo-

neurosis it descends over the temporal fascia, and contains between its

lamina the external muscles of the ear, with the superficial temporal

vessels and nerves.

Muscles.—Under the title of occipito-frontalis muscle are compre-

hended the occipital and frontal muscles, nnited together by a thin

aponeurosis which extends over and covers the upper part of the

cranium.

The occipitalis muscle, thin and subcutaneous, is attached infe-

riorly by short tendinous fibres to the external two-tliirds, sometimes

less, of the superior curved line of the occipital bone, and to the mastoid

portion of the temporal bone, immediately above the attachment of the

Bterno-mastoid muscle. Its fleshy fibres, from one to two inches in

length, are directed upwards, and terminate in distinct tendinous fibres,

continuous with the epicranial aponeurosis. The interval between the

muscles of opjwsite sides is occupied by the aponeurosis.

The frontalis muscle, larger and of a paler colour than the occi-

pitalis, arises superiorly in a convex line from the epicranial aponeurosis,

while inferiorly its innermost fibres are continuous with the pyramidalis

nasi muscle; some take attachment to the internal angular process of

the frontal bone, and the others are blended with the corrugator

supercilii and with the orbicularis palpebrarum as far as the outer side

of the orbit. The fibres are nearly vertical, running slightly inwards;

the margins of the right and left muscles are united for a short dis-

tance above the root of the nose, but are separated by an angular

interval superiorly.

The eijicranial or occipito-frontal aponeurosis extends over the

upper surface of the cranium uniformly from side to side, without

division. Posteriorly it is attached to tlie occipitales muscles, and to

the protuberance and superior curved lines of the occipital bone, and
anteriorly it terminates iu the frontalcs muscles, while laterally it pre-

sents no distinct margin, but below the temporal ridge becomes thinner

and less aponeurotic, and gives attachment to the superior and anterior

auricular muscles. Its fibres are chiefly longitudinal, and are most
distinctly tendinous where they give attachment to the occipitales

muscles. Its outer surface is firmly bound to the skin by an abundant

network of connective tissue, constituting the so-called superficial fascia,

by the meshes of which the subcutaneous fat is divided into granules;

while its deep surface glides upon the subjacent pericranium, to which

it is loosely attaclied by a delicate connective tissue devoid of fat.

Varieties.—Both, parts of tlie occipito-frontalis muscle are subject to variation in

their fulness or extent, and in their places of attachment. The occipitalis some-

times approaches the middle line, and is occasionally broken up into separate
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parts. The frontalis has been found to send slips of attachment to the frontal;

nasal, or superior maxillaiy bones, and occasionally to the tendo oculi or to the

tipper end of the levator labii superioris alaique nasi.

A pair of symmetrical musculai- slips is very frequently observed extending

outwards from the occipital protuberance, generally on the surface of the trape-

zius, but sometimes underlying that muscle, and inserted variously into the

posterior auricular or sterno-mastoid muscles, or into the outer part of the occi-

pital bone. This pair of muscular slips has received the name of f;ww.s(vr.v//.v

niK'lue.

Actions.—By the contraction of the combined occipito-frontales muscles, the

scalp is drawn backwards, and the eyebrows elevated ; by the contraction of the

frontales muscles alone, the eyebrows are elevated, the scalp pulled forwards, and
the skin of the forehead thrown into transverse wrinkles ; by the contraction of

the occix>itales muscles alone, the scalp is drawn backwards ; and by the alternate

action of the occipitales and frontales muscles the scalp is moved backwards and
forwards. In the majority of persons, however, there is only a partial control

over the action of these muscles, limited to the elevation of the eyebrows and
horizontal wrinkling of*the forehead.

AURICUIiAR MUSCLES

Besides minute bundles of muscular fibres which jiass from one part

of the auricle to another, and which will be most conveniently described

along with that structure, there are attached to the external ear three

larger, but still very slightly developed, muscles, which serve to move it

as a whole.

The auricularis superior or attolleixs auricuiam, the largest of

the three, arises in the temporal region of the head from the epicranial

aponeurosis. Its fibres are extremely delicate, and converge from a

wide surface to be inserted by a compressed tendon into the cartilage

of the ear at the upper and anterior part of the helix and upper part

of the concha.

The auricularis anterior or attrahens auricuiam, scarcelj' sepa-

rated from the preceding muscle, is pale and indistinct, and is attached

to the thin lateral prolongation of the epicranial aponeurosis, from
which it passes backwards to be inserted into the fore part of the

helix.

The auricularis posterior or retrahens auricolaiu muscle, con-

sists of two or three ftisciculi, which arise from the mastoid process by
short aponeurotic fibres, and are inserted into the back part of the

concha. The fibres are deeper in colour and more distinctly marked
than in either of the other auricular muscles.

Varieties.—Of the auficular muscles the posterior and the anterior are subject

to greater varieties than the superior, but all vary somewhat in the extent of

their development, the posterior more frequently by an increase in the number
of its slips, the anterior by a diminution of the volume and distinctness of its

fibres. The posterior fibres of the attollens have been observed continued back
into the occipitalis.

Actions.—The three auricular muscles respectively draw the pinna of the ear

upwards, backwards, and forwards. In the majority of persons theii- action is

not directly under voluntary control,

MUSCLES OP THE EYELIDS AND EYEBROWS,

These are four in number—namely, the orbicularis palpebrarum

and tensor tarsi, the levator palpebral superioris, and the corrugator

supercilii.
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The orbicularis palpebrarum is n, thin elliptical muscle closely

adherent to the skin, surrounding the fissure between the eyelids and

covering their surface, and spreading for some distance outwards on the

temple, upwards on the forehead, and downwards on the cheek. The

Fig. 201.

Fig. 201.

—

Superficial View of the Musclks ox the left side of the Heak ani>

Neck (slightly altered from Uourgery). (A. T. ) ^

a, epicranial aponeurosis ; b, superior curved line of the occipital bone ; c, ramus of

the lower jaw ; d, lower edge of the hyoid bone ; c, sternal end of the clavicle. 1,

frontal, and 1', occipital part of the occipito-frontalis muscle ; 2, superior auricular

muscle ; 2', anterior auricular ; 3, posterior auricular in two fasciculi ; 4, margin
of the orbicularis palpebrarum ; 5, pyramidalis nasi ; 6, triangularis nasi ; 7, les'ator

labii superioris aloeque nasi ; 8, orbicularis oris ; S', its attachment to the columella

nasi, or depressor nasi ; 9, levator labii superioris, and close by it, zygomaticus minor
;

between + and 8, zygomaticus major ; and between the zygomatici, in shadow, is seea

i\ portion of the levator anguli oris ; 10, quadratus menti or depressor labii iuferioris.
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11, triangularis oris or depressor anguli oris ; 12, levator menti ; 13, on the masseter
is immediately above the risorius or upper horizontal fibres of the platysma myoides,
and a line from it points to the buccinator ; 14, platysma myoides ; 15, on the upper
j)art of the sterno-mastoid, points by a line to the posterior belly of the digastric
muscle ; 15', the sternal tendon of the sterno-mastoid, a part of its clavicidar jjortion
is seen near c : 16, trapezius ; 17, splenius capitis

; +, splenius colli ; 18, levator scapulte •

19, sterno-hyoid ; 20, omo-hyoid ; 21, pectoralis major, its pectoral part ; 21' its

clavicular part ; 22, deltoid.

fibres form neaiy concentre curves, and are attached by their extremities

at the inner angle of the orbit ; 1st, to the edges and anterior smface of

the tendo palpebrarum ; 2nd, to the srfoce of the nasal process of the

superior maxilla, near the anterior margin of the lachrymal groove

;

and 3rd, to the internal angular process of the frontal bone.

nHntions.—The palpchral portion of the muscle consists of thin, pae^ and
slightly curved fibres situated in the eyelids, and K-hich conceal the tarsal carti-

lages and the insertion of the levator palpebrre superioris ; the vrh'hntlar portion,

more largely developed, rests on the cheek and margin of the orbit. Superiorly

this muscle conceals the corrugator supercCii, with which and the occipito-

frontalis it is intimately connected ; interiorly it covers the origin of the
elevators of the upper lip. part of the common elevator of the lip and nose, and
the lachl•3^nal sac ; and externally it lies upon a part of the temporal fascia.

The tendon of the orbicularis muscle (tendo palpebrarum), at the

inner commissure of the eyelids, is a small white cord which is often ob-

scured by the filires of the muscle, but is rendered apparent by drawing
the lids outwards. This tendon is about two lines in length, and half

a line in breadth, and is attached to the anterior margin of the lach-

rymal groove ; thence it runs horizontally outwards to the inner com-
missure of the eyelids, where it divides into two thin fibrous lamellse,

which d'verge, and terminate on the tarsal cartilages. One surface of

the tendon is subcutaneous ; tl^.e other crosses the lachrymal sac a little

above the centre, and from it a thin but firm fascia is given off, which
spreads over the lachrymal sac, and adheres to the margins of the

groove which lodger it.

The tensor tarsi— (musculus sacci lachrymalis, Horner)—consists

of very thin fibres resting on the fascia just mentioned. It is only a
deep portion of the inner marginal fibres of the ciliary part of the

orbicularis muscle : two s'lips, one from each eyelid, passing behind the

lachrymal canals, unite on the hinder surface of the lachrymal sac before

reaching their attachment on the posterior margin of the lachrymal

g cove.

The corrugator supercilii is a small, deeply-coloured muscle,

narrower beloAV than above, placed at the inner side of the eyebrow.

It arises from the inner extremity of the superciliary ridge of the

frontal bone ; thence its fibres proceed outwards and a little upwards,

and end, at the middle of the orbital arch, by becoming blended with

those of the orbicularis and occipito-frontalis muscles.

delations.—This muscle crosses the supratrochlear branch of the ophthalmic
nerve and the accompanying vessels, as they emerge from the orbit. It rests

u]ion the frontal bone and is covered by the orbicularis and occipito-frontalis

muscles.

The levator palpebrae superioris occupies the upper part of the orbit.

Its tendon only is seen in the dissection of the upper eyelid, in which it

forms a broad fibrous expansion which curves downwards, and is
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Fiff. 202.

Pig. 202.—Superficial and deep view of the Muscles of the Head and Neck,

FROM BEFORE (altered from Bourgery). (A. T.) ^

Ou tlie left side, the X'latysma alone has been removed ; on the right side, portions of

tiie zygomatic arch and the clavicle, the superficial muscles of the cranium and face, tlic

masseter, trapezius, sterno-mastoid and pectoralis major muscles have been removed ;
ii,

right alar cartilage of the nose ; h, upon tlie lobe of the right ear, points to the coronoid

process of the lower jaw ; r, the body of the hyoid bone ; d, symphysis of the lower jaw ;

e, upon the subclavian groove of the first rib, lying in which is the cut end of the sub-

clavian artery
; /, the glenoid cavity of the scapula

; [/, the right zygomatic arch separated

from the malar bone ; /(, upon the temporal ridge of the frontal l)one ; i, above the supra-

orbital ridge ; 1, frontalis muscle ; 2, superior auricular ;
2', insertion of the anterior

auricular ; 3, corrugator supercilii ; 4, orbital portion of the orbicularis palpebranim ; 4

,

palpebral portion ; below /, the expanded insertion of levator palpebrte superioris in the

eyelid ; 5, jiyramidalis nasi ; 6, insertion of the triangulares nasi on the dorsum of the

jiosc
; 7, levator labii superioris alajque nasi ; 8, orbicularis oris of the left side ;

8',

outer part of the same on the right side, the inner part being removed ; 9, levator labii

superioris ; +, zygomaticus minor; 10, zygomaticus major; 11, depressor anjjuli oris ;
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12, depressor labii inferioris ; d, points to the cut ends of the levatoi-es menti ; 13, placed

on the left masseter, points to the buccinator ; 13', buccinator, of the right side, a
jjortion of the parotid duct passing through the muscle ; 14, levator anguli oris, seen
also on the left side behind the zygomaticus minor. The remaining references will be
given under the muscles of the neck.

inserted under cover of the orbicularis muscle into the anterior surface

of the tarsal cartilajje. It will be described along with the muscles of

the orbit,

Yarht'u's.—The muscles of this group are not subject to gfi-eat variation.

The external fibres of the orbicularis i^alpebramm sometimes extend farther than
usual, and take moi'e intimate attachment to the cornigator supercilii, or blend

^yitll the zygomaticus minor or levator labii superioris. The tensor tarsi is not
unfrequently divided into two parts.

Actions.—The orbicularis palpebraram closes the eyelids. In the ordinary

closiu'c of the eye, it is chiefly the uj^per lid which moves, being depressed by the

superior half of the palpebral part of the muscle ; but in forcible closure both eye-

lids move, and not only come together, but are drawn towards the nose, at the

same time that the eyebrows are drawn downwards and inwards, and the neigh-

bouring skin of the face thrown into wrinkles, the whole fibres of the orbicularis

being thus contracted and drawn towards the tendo palpebraram. In these

circumstances the fibres which foiin the tensor tarsi, being contracted like the

others, compressthe lachrjmial sac , and prevent the introduction into it of the lachry-

mal secretion from the conjunctiva. The corrugator muscles draw the skin of the

forehead downwards and inwards, producing longitudinal fuiTOWs. as in frowning.

The upper eyelid is supported l^y the levator palpebral, and droops when that

muscle is paralysed. On the other hand, paralysis of the orbicularis is attended,

by an inability to close the ej'elids.

MUSCLES OF THE NOSE.

Under this head may be convenient!}^ grouped not only the com-
pressor naris and smaller muscles which act upon the nose alone, but
also the pyramidalis nasi which acts on the forehead, and the common,
levator of the nose and lip.

The P3rramidalis nasi, continuous with the innermost fibres of the

frontalis muscle, extends downwards from the root of the nose, over the

upper part of it, and terminates by a tendinous expansion in- connection.

Avith the compressor naris muscle. The muscles of opposite sides,

united superiorly, diverge slightly as they descend.

The compressor naris, a thin triangular muscle, arises narrow and
fleshy from the canine fossa in the superior maxillary bone, and pro-

ceeding inwards, gradually expands into a thin aponeurosis, which is

partly blended with that of the corresponding muscle of the opposite
side, and with the pyramidalis nasi, and is partly attached to the
cartilage of the n(jse. It is concealed at its origin by the proper
elevator of the lip, and is crossed by the common elevator.

The levator labii superioris alaeqiie nasi, the connnon elevator of

the lip and nose, lies alon^ the side of the nose, extending from the

inner margin of the orl)it to the upper lip. It arises by a pointed
process from the upper extremity of the nasal process of the superior

maxillary bone, and, as it descends, separates into two fasciculi ; one of

these, much smaller tlian the other, becomes attached to the wing of

the nose, whilst the other is prolonged to the upper lip, where it is

blended with the orbicularis and the special elevator muscle. It is
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subcutaneous, except at its origin, where the orbicularis palpebrarum
overlaps it a little.

Pig. 203. Fig. 203.

—

Muscles of the side of the Xose and
Upper Lip. §

1, pyi-amidalis. nasi ; 2, levator labii siiperioris ala?que

nasi ; 3, compressor naris or triangularis ; 4, levator

proiirius aire nasi anterior ; 5, levator proprins aire nasi

]iosterior or dilatator : G, depressor alae nasi ; 7, orbicu-

laris oris ; 7*, naso-labialis.

The depressor alae nasi is a small flat

muscle which arises Itoui tlie superior incisor

fossa, and is inserted into the septum and
posterior part of the ala of the nose. "The

external fibres curve forwards and downwards
to the ala.

Besides the muscles above described there

are other irregular and often indistinct fibres

which cover the small alar cartilages of the

nose. Of these the following may be dis-

tinguished.

The levator proprins alee nasi posterior, or dilatator naris pos-

terior, is attached to the margin of the ascending process of the

superior maxillary bone and the smaller (sesamoid) cartilages of the

ala nasi on the one hand, and to the skin on the other. Another set of

fibres, the levator proprius alae nasi anterior, or dilatator naris

anterior, is interposed between the cartilage of the aperture of the nose

and skin, to both of which it is attached. The musculus anomalus of

Albinus is a longitudinal muscular slip of more than an inch in length,

lying beneath the common elevator of the lip and ala of the nose, con-

nected by the lower end with the origin of the compressor naris, and
attached exclusively to the superior maxillary ];)one.

Varirtics.—The compressor naris is sometimes very slightly developed, or even

reduced to an aponeurotic condition. The dilators and depressor of the nostril are

also subject to considerable variations in strength and in the mode of their

attachment.
Actions.—Tlie pyi-amidalis nasi muscle, being- continuous with the frontalis,

is the means of giving that muscle a more fixed attachment to the dorsum of the

nose, and assists in di-awing down the integument of the forehead, and in pro-

ducing wrinkles across the root of the nose ; it probably acts also as an opponent
to the compressor naris muscle. The compressor naris, acting along with its

fellow of the other side, depresses the cartilaginous ^jart of the nose, and to some
extent also compresses the ala3 together. The actions of the other muscles are

sufficiently indicated by their names ; the dilatation of the ala) is perceptible in

natui'al inspiration, and is well marked in dyspnoea.

MUSCLES OF THE LIPS AND MOUTH.

Around the orifice of the mouth are situated an orbicular muscle

with concentric fibres, and numerous other muscles, whose fibres con-

verge towards the aperture, viz., superiorly the common elevator of the

lip and nose already described, the proper elevator of the upper lip, the

elevator of the angle of the mouth and the zygomatic muscles, laterally

the risorius and buccinator muscles, and, inferioriy, the depressor of
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the angle of the mouth and that of the lower lip ; and lastly, acting

indirectly on the lower lip, the levator menti.

The orbicularis oris muscle, or sphincter oris, consists of labial and
facial parts. The Jahkil or marginal part occupies the red part of the lips,

and forms a slightly convex fasciculus of pale fine fibres which are free

fi'om bony attachment, and can be traced from one lip to another round
the corner of the mouth. Ihe facial part, thinner and wider than the

other, blends by its outer border with the several contiguous muscles
that converge to the mouth, and more particularly with the buccinator

muscle, the fibres of which are continuous with the deeper part of the

orbicularis. Besides those fibres it has others, musciiU incisivi (Henle),

that are attached to the subjacent cartilage and bone ; viz., in the

upper lip two bundles for each half; and in the lower lip one for

each. In the upper lip the outer slip, thin and weak, passes down-
wards, and is attached opposite the incisor teeth, close to the alveolar

edge of the upper jaw-bone ; while the other, thick and pointed, passes

npvN'ards and is fixed to the septum of the nose. In the lower lip the

reinforcing fasciculus arises from the surface of the lower jaw, near
the root of the canine tooth, and external to the levator labii mferioris,

and passing directly outwards towards the angle of the mouth, its fibres

blend w4th the rest of the muscle.

delations.—The skiii of the lips is closely connected to the inner jiart of the
orbiculaiis oris muscle, whilst over the outer part fatty tissue is interi^osed

between them. The deep surface is in contact with the mucous membrane and
the labial glands, as well as with the coronaiy arteiial arch in each lip.

The levator labii superioris proprius muscle arises from the

superior maxillary bone immediately above the infraorbital foramen,

and from the adjoining surface of the malar bone ; it passes downwards
and a little inwards to be blended with the orbicularis and other mus-
cular fibres in the upper lip.

Belat'wns.—At its origin this muscle is overlapped by the orbicularis palpe-

brarum, but its lower part is subcutaneous ; it partly- conceals the levator ang-uli

oris and the compressor naris, and beneath it the infraorbital vessels and nerve
emerge from the canal of that name.

Varictka.—This muscle is frequently united with the levator lab. sup. alasque

nasi. It is also commonly seen arising by t^^'O heads, the outer being attached to

the malar bone, or coming as a slip from the orbicularis palpebrarum.

The levator anguli oris, or musculus caninus, arises in the

canine fossa immediately below the infraorbital foramen, inclines down-
wards and slightly outwards, and is inserted into the angle of the
mouth, where it becomes blended with the fibres of the orbicularis,

zygomatici and depressor anguli oris.

liclations.—At its origin this muscle is concealed by the proper elevator of the
upper lii> ; its anterior surface supports the infraorbital nerve and artery, which
separate ib from the preceding muscle ; the posterior surface lies on the superior
maxillii and the orbicularis and buccinator muscles, with which and the depressor
anguli oris the fibres are blended.

The ZYGOMATICI are two narrow and subcutaneous fasciculi of mus-
cular fibres, extending obliquely from the most prominent part of the

cheek to the angle of the mouth, one being thicker and longer than the
other.
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The zygomaticus minor, a very small mnscle, arises from the an-

terior and inferior part of the malar bone, and inclines downwards and
forwards to terminate by joining the outer margin of the levator labii

superioris; sometimes near the origin of that mnscle. It lies internal

to the zygomaticus major, but distinct from it in its whole length.

The zygomaticus major, placed externally to the smaller mnscle of

the same name, arises from the malnr bone near the zygomatic suture,

from which it descends to the angle of the mouth, where it is continued

into the orbicularis and depressor anguli oris.

Yarktic.-^.—The zygomaticus minor is frequently absent ; or it may fall

short of the mouth, and be inserted into the fascia of the cheek. It may arise

wholly or in part from the orbicularis palpebraram ; it has also been obsei*ved

joined to the zygomaticus major, or to the levator labii superioris, or even to the

outer fibres of the frontalis (Eustachius). It has frequently Ijeen found double.

The zygomaticiis major has also been found double, or it may be double merely

at its origin. Sometimes it arises from the masseteric fascia below the zygoma.

(Macalister.)

Tlio risorixis, or smiling muscle (Santorini), is generally regarded as

a part of the platysma myoides. It consists of some very thin fasciculi,

which commence in the fascia over the masseter, or on the parotid

gland, and, extending transversely inwards in the fat of the check,

join the orbicularis and depressor anguli oris at the angle of the

mouth.

yarlrth'n.—The risorius has been scon to arise from the integument over the

upper end of the stemo-mastoid (Hallet) ; from the zygoma (McAMiinnie) ; from
the external ear (Albinus) ; and from the fascia over the mastoid process (Mac-

alister). It was found double and even triple by Santorini.

The lower and lateral part of the face receives a superficial muscular

covering from the facial part of t'hc platysma myoides, which is in-

corporated with the muscles of the angle of the mouth and lower lip,

and passes along with the superficial iascia over the base of the jaw
into the cervical portion of the muscle ; while the anterior portion of

the cervical platysma, continuous externally with the facial, takes firm

attachment to the base of the jaw for a length of two inches or more
external to the symphysis.

The buccinator muscle consists of a flat and thin but strong set of

fibres in contact with the mucous membrane, and forming a consider-

able part of the wall of the mouth. It is attached by its upper and
lower margins to the outer surface of the alveolar parts of the maxillary

bones, opposite the molar teeth, and by its posterior margin to the

pterijijo-maxillary ligament, a narrow band of tendinous fibres, which
extends from the internal pterygoid plate to the mylohyoid ridge of the

lower jaw close to the last molar tooth, and is placed between the

buccinator muscle and the superior constrictor of the pharynx. From
these points the fibres of the muscle are directed forwards, approaching

each other, so that the muscle is narrowed and proportionally thickened

near the angle of the mouth, where it becomes incorporated with the

orbicularis. The fibres near the middle of the muscle cross each other,

those from above passing into the lower lip, and those from below into

the upper one ; but the higher and lower fibres are du'ected into the

corresponding lip without decussation.

Jhintions.—The buccinator is covered and supported by a thin fascia, which

IS closely adherent to the muscular fibres ; and is overlapped by the triang-uian.s
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Fig. 204.
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Fig. 204.

—

Deep view op the Muscles op the left side of «he Head and Nece
(modified from Bourgery). (A. T.) g

a, vertex of the head ; h, superior curved line of the occipital bone ; c, ramus of the
lower jaw ; c', its coronoid process ; d, body of the hyoid bone; e, sternal end of the clavicle ;

c', acromial end
; /, malar bone divided to show the insertion of the temporal muscle

;

/', divided zygoma, and external lateral ligament of the jaw
; g, thyroid cartilage ; ^, placed

on the lobe of the auricle, points to the styloid process ; 1 , temporal muscle ; 2, con-ugator
supercilii ; 3, pyramidalis nasi ; 4, lateral cartilage of the nose covered by the triangularis
nasi ; 5, levator labii superioris proprius

; 6, levator anguli oris ; 7, outer part of the
orbicularis oris, the part below the nose has been removed ; 8, depressor alaj nasi

;

9, points to the buccinator muscle, through which the parotid duct is seen ^.assing ; 10,
quadratus menti ; 11, levator menti ; 12, 12, anterior and posterior bellies of the
digastric; 13, stylo-hyoid muscle; 14, mylo-hyoid ; 15, hyo-glossus, between which
and 13. is seen a part of the stylo-glossus ; 16, sterno-hyoid ; 17, on the clavicle, indicates'

the lower, and 17', the upper belly of the omo-hyoid ; 18, sterno-thyroid ; 19, thyro-
hyoid

; 20, 21, on thesterno-mastoid muscle, point, the first to the middle, the second to

the lower constrictor of the pharynx
; 22, trapezius ; 23, upper part of the co'^aplexus

;

24, splenius capitis ; 25, splenius colli ; 26, levator scapula ; 27, middle scalenus ;

+ ,
posterior scalenus ; 28, anterior scalenus.

YOL. I. T
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oris, by the terminal fibres of the platysma myoides, and by the masseter and
zygomatici. from which it is separated by a quantity of eoft adipose tissue of
a peculiar character. Oj^posite the second molar tooth of the upper jaw, its

fibres give passage to the duct of the parotid g-land.

The depressor anguli oris, or triangularis oris muscle, is liroad

at its origin from the external oblique line of the lower jaw
; passing

upwards it is collected into a narrower bundle, which is inserted into

the orbicularis at the angle of the mouth.

Iichition>t.—This muscle is covered by the skin, and at its insertion, by the
zygomaticus major, under which its fibres pass ; it conceals part of the buc-
cinator and of the depressor of the lower lip.

Varictij.—The transversalls vwnti (Santorini) is a small band of muscular
fibres sometimes found arising from the inner border of the depressor, and
cui"ving do^\Tiwards and inwards below the chin towards the mesial line of the

neck.

The depressor laljii inferioris, or quadratus luenti muscle, arises

from the lower jaw by a line of attaclnnent extending from near the sym-
physis to a little beyond the mental foramen ; thence it ascends with
an inward inclination, unites with its fellow, and blending with the

orbicularis oris is inserted into the lower lip. Its fibres are intermixed

with much adipose matter.

The levator labii inferioris, or levator inenti muscle, arises by a

narrow head from the incisor pit of the lower jaw, and, expanding in

a nearly vertical plane, is directed downwards, and slightly forwards

and inwards, between the depressors of the lower lip, to the integu-

ment of the chin.

Nei'ves.—All the superficial muscles of the face previously described receive

their motor nerves from one soiu'ce. viz.. the facial motor, or portio dura of the

seventh pair, twigs from this widely distributed nerve being sent even into

the occipitalis muscle. Tlie expression of the passions by the varying state of

the skin of the forehead and eyebrows, the eyelids, nostrils and mouth, the

closure of the eyelids, the dilatation of the nostrils in breathing, and the move-
ments of the lips m the prehension of food and othei"wise, together with the

movements of the scalp and external ear, when they are possible,— are all under
the influence of the facial nerve, which has thus been reckoned as a nerve of

respiration and expression.

Actions.—llie orbicularis oris acting alone draws the lips together in both
the vertical and transverse dii'ections. Acting in conjunction with the bucci-

nators it closes the lips, while at the same time they are elongated transversely.

Its facial j:iortion acting alone projects the lips. The labial portion, when acting

in concert with the converging muscles, tightens the lips, one or both, against

the teeth. The convergent muscles each draw their oral points of insertion in a
direction coiTesponding to that of their muscular fibres. Tlie common elevator

of the lij") and nose and the uj^per i^art of the orbicularis oris act on both the

upper lip and the ala of the nose together—the one elevating the other depressing

them. \\Tien the cheeks are distended with air, and the aperture of the lips

naiTOwed, it is by the action of the buccinator that the forced expulsion of the

air is effected and regulated. The le-\-ator menti not only draws upwards the

integument of the chin, but it also protrudes the lower lip, as in ijoiiting. The
muscles attached to the angles of the mouth are, along with others of the face,

intunately connected with the expression of the passions : those which pass

dowTiwards not only raise the upper lip, but also irash upwards the cheek, and
thus elevate the margin of the lower eyelid, as in mirth : and tliose which
descend from the angle of the mouth depress that part, as in grief. (On the

action of the facial muscles may be consulted, more especially. Sir Charles Bell,

" Anatomy and Philosophy of Expression," and Duchene, "' Mechanisme de la

Physionomie Humaine," Paris, 18G2, and " Physiol, des Mouvements," &;c., 1867.)
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MUSCLES OF THE OBBIT.

In this group will be described seven muscles, namely, the elevator of
the upper eyelid before referred to, and six muscles of the eyeball, viz.,

the four straight and the two oblique muscles. Of these muscles, the

inferior oblique alone is confined to the fore part of the orbit ; all the

others take their origin at its back part, and pass longitudinally forwards

to their insertion in front.

The levator palpeTbrra superioris is a slender muscle, which arises,

pointed and tendinous, above and in front of the margin of the optic

foramen, and, passing forwards over the eyeball, ends in a fibrous

expansion inserted into the anterior surface of the tarsal cartilage of

the upper eyelid.

Relations.—Between this muscle and the roof of the orbit are situated the
fourth and frontal nerves and the supraorbital vessels, and beneath it are the
superior rectus muscle and the globe of the eye. In the lid, it is placed behind
the pal^jebral ligament, close to the membrana conjunctiva.

The four straight muscles of tlie eye surround at their origin the optic

nerve, and, passing forwards from that point, are inserted into the

front of the globe of the eye at four opposite equidistant parts, by
delicate expanded tendons which become blended into one at their

termination.

The superior rectus arises close in front of the foramen opticum,

and beneath the levator palpebrjB; the inferior rectus, internal
rectus, and external rectus are united in a common tendinous attach-

ment around the circumference of the optic foramen, except above.

But the external rectus differs from the others in having two heads of

origin : the upper head unites with that of the superior rectus, the

second head arises from the common tendon and from a bony point on
the lower margin of the sphenoidal fissure close to its wider inner

end ; and intermediate fibres proceed from a fibrous band between the

heads of origin. The four recti thus attached posteriorly, pass for-

wards, one above, one below, and one on each side of the eyeball,

becoming flattened as they lie in contact with it, and are inserted by
short membranous tendons into the fore part of the sclerotic coat, at

an average distance of four lines from the margin of the cornea.

In length and breadth there are some differences among these muscles. The
external rectus exceeds the internal one in length. On the other hand, the

internal rectus is the broadest, and the superior the naiTowest of all. Between
the heads of the external rectus is a naiTOw interval, which gives transmission to

the third and sixth nerves and the nasal branch of the fifth nerve, with the

ophthalmic vein.

The superior oblique or trochlearis is a narrow elongated muscle,

placed at the upper and inner part of the orbit, internally to the levator

palpebral. It arises about a line in front of the inner part of the optic

foramen ; thence it proceeds towards the internal angle of the orbit,

and terminates in a round tendon which passes through a fibro-carti-

laginous ring or pulley (trochlea) attached to the fovea trochlearis of

the frontal bone ; it is there reflected outwards and backwards, and
passes between the eye and the superior rectus to be inserted into the

sclerotic coat midway between the superior and external recti muscles,

nearly equidistant from the cornea and the entrance of the optia
x 2
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nerve. A synovial sheath lines the contiguous surfaces of the tendon
and pulley.

Bt'lations.—This muscle is covered by the roof of the orbit, the fomth nerve
entering its upper siu-face ; and beneath it lie the nasal nerve and the internal

rectus muscle.

Fig. 205.—A View op the Muscles
OP THE Eight Okbit, fkoji the
OUTSIDE, THE OUTEK WALL HAVING
BEEX EEMOVED. (A. T.) h

B, Explanatory Sketch of the sajie

Muscles.

a, supraorbital ridge ; h, lower margin
of the orbit formed by the superior max-
illary bone ; c, anterior clinoid process

;

d, posterior part of the floor of the

orbit above the sphcno-maxillary fossa
;

e, side of the body of the sphenoid

bone below the optic foramen and sphe-

noidal fissure
; /, sinus maxillaris

;

1, levator palpebraj superioris, near its

insertion ; 2, pulley and tendon of the

superior oblique muscle ; 3, tendon of

the superior rectus muscle at its inser-

tion upon the eyeball ; 4, in A, externa\

rectus ; 4', in B, tendon of insertion of

the same muscle, a part of which has
been removed ; the double origin of the

muscle is shown at the apex of the orbit
;

5, the inferior oblique muscle crossing

the eyeball below the inferior rectus ; 6,

the inferior rectus
; 7, in B, the inside of

tlie internal rectus, seen in consequence

of tlie removal of a part of the external

rectus, and near it, the end of the optic

nen'e ciTt short close to the place of its

entrance into the eyeball.

The inferior oblique is the only muscle of the eye which does not

take oritrin at the apex of the orbit. It arises from a minute de-

pression in the orbital plate of the superior maxillary bone, just within

the anterior margin of the orbit, and close to the external border of

the lachrymal groove. The muscle inclines outwards and backwards

between the inferior rectus and the floor of the orbit, and ends in a

tendinous expansion, which passes between the external rectus and
the eyeball, to be inserted on the external and posterior aspect of the

globe.

Varletle.t.—The levator palpebiTC sometimes gives off a slip from its inner

border, which passes to be inserted into the trochlea, foiming the tcmor trochlea;

of Budge. A slip of a similar natui-e was described by Albinus as a case of

doubling of the levator palpebrte, and by Mollinetti as a fifth rectus. The
levator palpebrre has been seen entirely wanting (Macalister).

The rectus esternus may have its two heads separate to their insertion, thus

forming a double rectus (Albinus). Macalister has twice noted the absence of

the outer head.

The transversris orhilaji. (EochAslek) consists of an arching slip of muscular

fibres passing from the anterior and superior portion of the os planum across

the upper surface of the eyeball to the outer wall of the orbit. It is probably,

as Macalister suggests, a displaced deep slip of the palpebral fibres of the orbi-

cularis palpebrarum.
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Nerves.—Five of the muscles of the orbit, viz., levator palpebrje supe-

rioris, the superior, internal, and inferior recti and the inferior oblique, are

under the influence of the third pair or common oculo-motor nerve ; the external

rectus is supplied by the sixth pair, or abducent ocular, and the superior oblique

by the fourth pair, or trochlear nerve. From what is stated hereafter as to the

action of the muscles, it vnll api)ear that in all the consentaneous movements of

du-ection of the two eyes muscles are in action which receive their motor nerves

from two different sources.

Actions. —The levator palpebrfe superioris is, as its name implies, simply an
elevator of the upper eyelid, acting in this as the antagonist of the upper pal-

pebral part of the orbicularis muscle.

The eyeball Ls so situated in the structures which surround it in the orbit that

it is capable of free motion on a central fixed point : but it does not appear to

shift its place as a whole within the orbit, nor to undergo perceptible change of

fonn from the action of the muscles. The position of the point round which
the movements of the eyeball take place is nearly in the centre of cur\'ature of the

posterior wall, and from half a line to a line behind the middle of the antero-

posterior axis of the eyeball.

The movements of the eyeball may be conveniently reduced to foiu- kinds, viz.,

1, simple lateral movements in a hoiizontal plane ; 2, simple movements of eleva-

tion or depression ; .3, oblique movements of elevation or depression, and 4,

movements of rotation. In the first two kinds the vertical meridian of the eye

is not subject to any change of inclination ; in the third kind the movements of

direction are accompanied by a small amount of rotation or inclination of the

vertical meridian to one or other side : and in the fourth kind, when simple, the

vphole movement is one of inclination of the vertical meridian. These movements
however, unless perhaps the first, are seldom simple, but more frequently different

kinds are combined together. The three first kinds constitute the various move-
ments of direction by which the \'isual axis is turned mthin certain limits to

various points in space ; the extent of motion being about 'JO^ in the vertical and
100° in the horizontal direction. Simple movements of rotation do not appear to

occur to any considerable extent, and it has been ascertained by experiment that

they do not, as was supposed by Hueck and others, maintain the eyeballs in a
fixed position during inclined movements of the head
In these different movements the six muscles of the eyeball may aavan-

tageously be considered as acting in three pairs. 1st. In the horizontal move-
ments the internal and external recti muscles are the sole agents, the one acting

as an adductor o.nd the other as an abductor ; and this movement they effect

without any rotation, their line of action being exactly in the horizontal plane

of the eyeball. 2nd. It is different with the superior and inferior recti ; for while

these muscles undoubtedly are respectively the most dii-ect elevators and de-

pressors of the cornea, they have both a tendency, from the line of their action

being to the inside of the centre of motion of the eyeball, to produce inward

direction with a small amount of rotation. This tendency is corrected liy the

association of the oblique muscles in all upward and downward movements : the

inferior oblique being associated -^-ith the superior, and the superior oblique

with the inferior rectus muscle. The simple action of the superior ol^lique

muscle, when the eye is directed straight forAvard, is to produce a movement of

the cornea downwards and outwards, that of the inferior oblique to dii'ect the

coiiiea upwards and oiit^'ards, and in both with a cei"tain amount of rotation,

though in different directions in the two cases. But these movements caused

by the oblique muscles are precisely those which are required to neutralise the

inward direction and rotatory movements produced by the superior or the

inferior rectus, and accordingly, by the combined action of the superior rectus

and the inferior oblique muscles a straight upward movement is effected, while

a similar effect in the dowiiward direction results from the combined action of

the inferior rectus and superior oblique muscles.

It has been further sho'ma that in all the oblique movements of direction a

combination takes place of the action of the obliqtie with that of the recti

muscles. Here, however, two recti muscles are in action and are associated with

one oblique muscle ; as, for example, in tho upward and inward direction, the
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superior and internal recti with the inferior oblique ; and in the downward and
inward direction the inferior and internal recti with the superior oblique. And
the same is tnie of the upward and outward and do'miward and outward move-
ments of dii'ection ; for in all these movements the action of the oblique muscles

is necessary to casntrol or supplement the rotatory tendency of the recti miiscles ;

and in the consentaneous movements of the two eyes the whole six muscles

must co-operate in both eyes to produce that perfect agTeement in their move-
ments of direction and convergence which is required for perfect vision.

It is unnecessary here to enter into the detail of the modifications of these

actions of the muscles which must accompany changes in the various consenta-

neous movements of the eyes, as, for example, in the convergence which is asso-

ciated Avith tlie adjiLstment of the eyes to near and distant vision. (Consult

G. Johnston in article " Orbit," of Cyclopa3d. of Anat. and Physiol., Jacob in

Dublin Med. Press. 1811 ; John S. Wells, in the Ophthalmic Hosp. PiCports,

vol. ii. 18y'J-(jO ; Von Graefe, in Archiv fiir Ophthalmologic, vol. i. p. 1 ; and
other works of that author, and of Alfred Graefe, and other Oi^hthalmologists,

especially those on Strabismus. x\lso Helmholtz in liis Physiological Optics.)

Pascise of the Orbit. —The space witliin the orbit which is not occupied by
the eyeball and its muscles, or other parts belonging to it. is completely filled

with soft fat and delicate yielding connective tissue. In various places this last

is condensed into layers of slender fascia3 of various degrees of strength. One
layer of this stnicture fonning the capsule of Tenon, sui-rotinds the eyeball on
every side except in front, where it is reflected on the inside of the conjunctiva

and eyelids, and this layer is so loosely connected with the suiTOunding jiarts

that it seems to serve all the purposes of a synovial membrane in the ball and
socket-like disjiosition of the globe of the eye in its jjadding. The various

muscles pierce this capsule at a short distance from the place of their insertion

into the sclerotic. From the capside of Tenon, septa of fascial connective tissue

spread outwards mainly in the direction of the recti muscles, all of whicli

receive delicate investments fi-om the structure ; a layer also spreads between

the muscles and the periosteal lining of the orbit. In two places these septa of

fascia are of greater strength than elsewhere, viz., on the inside towards the

lachrymal sac and eyelids, and on the outside towards the margin of the orbit, where
it is imited with the external ligament of the palpebra; and the periosteum.

In several parts of these fascial structures, more especially in those last men-
tioned, plain or unstriped muscular fibres have been detected, and these, together*

with the elastic connective tissue are conceived to act in restoring the position of

parts after the action of the voluntary muscles is over. These involuntary

muscles are under the influence of the cer\dcal sympathetic neiwes. (See Henle's

Anatomied. Mensch., vol. ii., and Merckel in the Handbuch derGesammt. Augen-
heilkimde, 1st part, 1874; H. Mixller, Sitzungsb. d. Wurtzburg. Gesellsch, 1858,

and Tiuner, Xat. Hist. Hey., 1862 ; Cruveilhier, Ti-aite d'Anatomie, &c.)

MUSCLES OF MASTICATION.

The masseter, temporal, and two pterygoid muscles form -a group of

muscles of mastication, which may be properly considered together.

The masseteric fascia is a continuation uinvards of the deep fascia

of the neck over the masseter muscle. It is firmly bound down to tlie

outer surface of the muscle, and is attached superiorly to the zygoma.

Posteriorly it closely invests the parotid gland {fascia 'parotidca) ; it

likewise sends upwards a process on the posterior and deep surfoces

of the parotid gland ; and a strong band of this process, the i^li/lo-

maxillarij ligament, extending from the angle of the jaw to the styloid

process, separates the parotid and submaxillary glands.

The masseter is a thick quadrate muscle, whose fibi'es form two

portions differing in size and direction. The svperficial part, obliquely

Ibursided in form, arises from the lower border of the malar bone in

the anterior two-thirds of the zygomatic arch, chiefly by thick tendons
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projecting domi between the muscular ftisciculi, to which tliey afford an
extensive surface of oritciu : its fibres proceed downwards and a little

backwards to be inserted into the lower half of the ramus of the jaw,
extending as far as the angle. The deep part of the muscle, of a tri-

angular form, consists of fibres which are much shorter tlian those of
the superficial part, and are directed downwards and forwards. They
arise from the posterior third of the lower border and from all the deep
surface of the zj'goraatic arch, and, becoming united with the superficial

part, are inserted into the upper half of the ramus of the jaw, includ-

ing the coronoid process : only the upper and back part of this portion

of the muscle is left uncovered by the superficial portion.

Itdations.—The external surface of the masseter muscle is covered for the most
part only by the skin ami fascia ; it is, however, overlapped behind by the parotid
gland, and crossed by its duct ; the branches of the facial nerve and the trans-

verse facial arteiy also rest upon it. Its inner sui-face is towards the buccinator,

from which it is separated by soft adipose tissue ; it is in close contact with the
ramus of the jaw, and covers a nerve and vessels wliich enter it over the sigmoid
notch of that bone.

The temporal fascia is a dense white shining aponeurotic structure,

which covers the temporal muscle above the zygoma, and gives attach-

ment to some of its fibres of origin. It is attached superiorly to the
posterior border of the malar bone and to the temporal ridge on the

frontal, parietal, and temporal bones ; while inferiorly, where it is sepa-

rated by a quantity of fat into two layers, it is attached to the zygoma,
the superficial layer to the outer surface, and the deep layer to the inner
surface of that process. This dense fascia is separated from the integu-

tnents by the layer of thin membrane descending from the epicranial

aponeurosis, and by the auricular muscles; and from the temporal
muscle below, by a layer of fat.

The temporal muscle is fan-shaped, and arises from the whole
surface of the temporal fossa, with the exception of the anterior or

malar wall, and from the deep surface of the temporal fascia, as it

passes down over it to the zygoma ; some of its posterior fibres arising

from this fascia blend with the deep fibres of the masseter muscle.

The direction of the anterior fibres is nearly vertical, that of the middle
fibres oblicpie, and that of the posterior fibres at first horizontal. The
fibres converge as they descend, and all terminate in a tendon, which,
emerging from the interior of the muscle, is implanted into the inner
surface and anterior border of the coronoid process of the lower jaw-
bone, as far down as the union of the body and ramus of the jaw.

Eelntinns.—Tire upijer part of the muscle is closely covered by the temporal
fascia ; the lower and anterior part is imbedded in fat continuous with that
which lies between the masseter and Ijuccinator muscles ; the insertion of the
tendon is mainly concealed by the lower jaw. Between the muscle and the bone
of the temporal fossa are the deep temporal arteries and neiwes, which penetrate
its substance. In contact with the deep surface of the muscle near its insertion

the buccal nerve descends, and at the posterior border of the insei-tion the

masseteric nerve and artery emerge.

The internal pterygoid muscie arises from the pterygoid fossa ; its

fibres, tendinous and fieshy, being attached mostly to the inner surfiice

of the external pterygoid plate, and that portion of the tuberosity of

the palate-bone which is situated between the pterygoid plates. Thence
it is inclined downwards, with a direction backwards and outwards, and
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is inserted into the angle and the inner snrflice of the ramus of the jaw
as high as the dental foramen.

Bdations.—The intemal i^terygoid muscle is placed on the inner side of the

ramus of the jaw, somewhat in the same manner as the masseter lies on the

outside. Between the external surface of the muscle and the ramus of the

maxilla are the internal lateral ligament and the internal maxillary vessels, with

the dental artery and nerve ; and at its upper part the muscle is crossed by the

external pterygoid muscle. Its inner sm-face is in contact, whilst in the ptery-

goid groove, with the tensor palati muscle, and lower down with the superior

constrictor of the pharjaix.

Fig. 20(3.

A

- y

Fig. 206,

—

Views of the Pterygoid I\Iuscles—A, from the outer side ; B, from
THE INNER SIDE. \

1 , external pterygoid ; 2, internal pterygoid—the outer surface in A, the inner surface

inB.

The external pterygoid nmscle, occupying the zygomatic fossa,

arises by two fleshy heads placed close together, the superior of which
is attached to that part of the external surface of the great wing of the

sphenoid bone which looks into the zygomatic fossa, and to the ridge

which separates that surface from the temporal fossa; while the in-

ferior, which is larger, is attached to the outer surface of the external

pterj^goid plate, and to the tuberosities of the palate and upper max-
illary bones. The fibres from both heads pass backwards, and converge

to be inserted into the fore part of the neck of the condyle of the lower

jaw, and into the interarticular fibro-cartilage of the temporo-maxillary

articulation.

Hi'lationx.—The intemal maxillary arteiy is usually placed on the outer surface

of this muscle, passing thence between the heads of origin ; while the buccal

neiwe issues fi'om between those heads. The deep siu'face rests against the

upper part of the intemal pterygoid muscle, whose direction it crosses, also the

intemal lateral ligament of the lower jaw, the inferior maxillary nerve, and the

middle meningeal artery. The upper border is in contact with the great wing of

the sphenoid bone, and is crossed by the deep temporal nerve and arteries.

Varieties.—The jftei'i/'/oideit.'; 2>>'e>j)?-iii.'i (Henle). This is nearly a vertical slip,

which passes from the crest of the great wing of the sphenoid to the tuberosity

of the palate bone or to the posterior margin of the external pterygoid plate. In

some cases reported by Mr. Wagstaffe (Joum. of Anat. vol. v., p. 2S1), in which
this slip was present, the maxillary head of the external i^terygoid was absent,

and some of the ordinary fibres arose from those vertical bands. Another fonn
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of this muscle has been described by Macalister, as passing superficial to the
external pterygoid to be inserted into the tuberosity of the maxillary bone.

Fig. 207.

—

View op the lower part Fig. 207.

OP THE Skull ani> Face, from be-

hind, TO SHOW THE ATTACHMENTS OP

THE Pterygoid and some other
IMuscLES (modified from Eonrgery).

(A. T.) i

a, placed above the basi-splienoid

bone, below which are seen the posterior

nares and i^alate ; b, transverse section

through the temporal bone ; c, roof of

the mouth ; d, back of the head and

neck of the lower jaw, above which are

seen the synovial cavities of the joint

divided by the iuterarticular fibro-

cartilage ; e, i^laced below the symphysis

menti ; 1, on the left internal pterygoid

muscle ;
1', on the right side, the lower

]»art of tlie same muscle, of which the

middle portion has been removed to

show the external pterygoid ; 2, the

lower thick portion of the external pterj'goid ; 2', on the right side points to the upper

smaller portion of the muscle, attached in part to the interarticular plate ; 3, small

portions of the genio-hyoid and genio-hyo-glossus muscles cut short at their attachment

to the genial tubercles ; 4, the attachment of the mylo-hyoid muscle cut short ; 5, the

attachment at the side of the sjnnphysis of the anterior belly of the digastric muscle
;

6, the masseter muscle descending to the angle of the jaw.

Nerves.—The foiu' muscles above described receive their motor nerves

from one source, viz., the external muscular brandies of the fifth pair, which
may be traced to the lesser or motor root of that nerve. These nei-ves are named
from the muscles they respectively supply. There are usually two branches to

the temporal, and one to each of the other muscles.

Actions.—The masseter, temporal, and internal pterygoid muscles are elevators

of the lower jaw, and generally act in concert, bringing the lower teeth forcibly

into contact with the upper. The opposite movement of depressing the jaw, not
being opposed by any resisting obstacle, requires less force, and is effected by
muscles of much smaller size, the principal of which is the digastric muscle
hereafter described. The external jaterygoid muscle, having the great body of its

fibres nearly horizontal, di'aws forwards the condyle of the jaw, and, when the

muscles of both sides act together, the lower jaw is protracted so as to make the

lower incisor teeth project beyond the upper ; but their more usual mode
of action is alternately on the two sides, as in the grinding movement of

the molar teeth, in which the horizontal movements of the external pterygoids

are associated with the elevating actions of the other muscles. The masseter

and internal pteiygoid muscles assist in protracting the jaw ; the temporal alone

is a retractor. The two pterygoid muscles of one side, in advancing one condyle

of the jaw, necessarily throw the teeth towards the opposite side.

MUSCLES BETWEEN THE LOWER JAW AND THE HYOID BONE.

The digastric muscle, extending from tlie temporal bone to the

lower jaw, consists of two elongated muscular bellies united by an
intervening rounded tendon. The posterior belly, longer than the

anterior, arises from the digastric groove of the temporal bone, and is

directed downwards, forwards, and inwards : the anterior is attached

to a rough depression situated on the lower border of the lower jaw,

close to the symphysis menti ; it is loss tapering than the posterior

belly, and is directed downwards and backwards. The intervening



282 MUSCLES OF THE HEAD AND NECK.

tendon is connected with the body and great cornu of the os hyoides by
a broad band of aponeurotic fibres in the form of a loop, and hned with
synovial membrane, and by the fleshy fibres of the stylo-hyoid muscle,

through which the tendon passes.

lielntionx.—=Tlae anterior belly, placed immediately beneath the deep cei-vical

fascia, rests on the mylo-hyoid muscle ; it is connected with its fellow of the

opposite side by dense fascia, and occasionally is imited by muscular fibres to it

or to the mylo-hyoid muscle.

The posterior belly is covered by the mastoid process and the muscles arising

from that bone, and crosses the external carotid artery, and the internal jugTilar

vein.

Fig. 208.

—

View of the Sub-
maxillary Muscles and
THE Depressors op the
Hyoid Bone and Larynx,
from before. (a. t.

) ^

On the right side, tlie platys-

ma alone has been removed
;

on the left side both the

bellies of the digastric, the

stylo-hyoid, the uiylo-hyoid,

the stcrno-hj'oid, and omo-
hyoid muscles have been re-

moved : a, symphysis ; b,

angle of the lower jaw ; c,

middle of the body of the

hyoid bone ; d, mastoid pro-

cess ; €, x)laced on the front of

the thyroid cartilage, points

to the thyro-hyoid muscle
; /,

upper part of the sternum
;

'J,
lateral lobe, and + , isth-

mus of the thyroid gland
;

above + , the front of the

cricoid cartilage covered by
the crico-thjToid muscle ; 1,

posterior belly ; 1', anterior

belly of right digastric muscle;

2, right mylo-hyoid ; 3, left

genio-hyoid ; 4, hyo-glossus
;

5, stylo-glossus ;
5', a portion

of it seen on tlie right side ; 6, stylo-hyoid of the right side ; 7, stylo-pharyngeus of the

left side ; 8, placed on tlie levator scapulaa, points to the left middle constrictor of the

pharynx ; 9, placed on the middle scalenus, points to the left inferior constrictor ; 10,

right sterno-hyoid ; 11, placed on the left sterno-thyroid, points also to the lower part of

the right muscle ; 12, placed on the right sterno-mastoid, points to the upper and lower

bellies of the right orao-hyoid.

Varieties.—The digastric muscle is subject to many variations. The posterior

belly may receive an accessory slip from the styloid process (Wood), or from

the angle of the lower jaw (Henle). It has been seen arising from the styloid

Ijrocess. Rarely the muscle is monogastric. the posterior belly alone being present

and being inserted into the ramus of the jaw (]Mc"\\liinnie). The anterior belly

is frequently divided into two or more parts, one or even two of which may cross

the middle line and decussate -with similar slips from the muscle of the opposite

side : or a slip sometimes passes to the median raphe of the mylo-hyoid, with

which and its fellow of the opposite side it becomes incorporated. The tendon

of the digastric has been seen in front of, or more rarely behind the stylo-hyoid

instead of passing through it.

The mcnto-lnjoid (Macalister) is an occasional mesial slip found passing
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from the body of tlie 03 hyoides to the chin. It sonaetimes consists of two
parallel bands, and Macalister suggests that it may be a differentiated portion of
the platysma.

The stylo-hyoid muscle lies close to the posterior belly of the
digastric muscle, being a little behind and beneath it. It arises from
the outside of the middle of the styloid process of the temporal bone,
and inclines downwards and forwards, to be inserted into the os hyoides
at the union of the great cornu with the body. Its fibres are usually

divided into two fasciculi near its insertion, for the transmission of the

tendon of the digastric muscle.

Eehrtioiu^.—The upper part of the stylo-hyoid muscle lies deeply, being covered
by the stemo-mastoid and digastric muscles, and by part of the parotid gland

;

the middle crosses the external carotid artery ; the insertion is comparatively
superficial.

Varieties.—This muscle is sometimes wanting ; occasionally a second is present

(stylo-hyoideus alter,—Alb.) The position too may be varied—it has been found to

the inner side of the external cai'otid ai-teiy instead of over that vessel. (" The
Anatomy and Operative Sm-geiy of the Arteries," by E. Quain, plate 12, fig. 5.

Macalister, Journal of Anat., vol. v., p. 28.)

The mylo-hyoid muscle arises from the mylo-hyoid ridge along the

inner surface of the lower jaw, extending from the last molar tooth to

the symphysis. The posterior fibres are inserted into the body of the

Fig. 209.Fig. 209.—A, THE Lower Jaw and Hyoid
Bone, from below, with the ilYLO-HYOiD
Muscles attached.

b, the same from behind, with the mylo-
HYOID AND GeNIO-HyoIJ) MuSCLES ATTACHED.
(A.T.) 1'

Of, the symphysis ; h, the angle of the lower

jaw ; c, the lower border of the body of the

hyoid bone ; d, in B, the inferior dental fora-

men and upper end of the mylo-hyoid ridge
;

1, 1', the mylo-hyoid muscles ; 2, 2', the

genio-hyoid muscles from above ; 3, the cut

ends of the attiiclunent of the genio-glossi

muscles to the su^^erior genial spines.

OS hyoides ; the rest, proceeding

parallel to the fibres behind, and
becoming gradually shorter, join at

an angle with those of the coitcs-

ponding muscle, forming with them
a sort of raphe along the middle
line, from the symphysis of the jaw
to the OS hyoides. Thus the two
muscles together form a floor below the anterior part of the mouth
\diaj)hragma oris of Meyer).

Belations.—The lower surface of the mylo-hyoid muscle is covered by the

digastric muscle, the submaxillary gland, and the submental vessels and nerve.

The deep surface which looks upwards and inwards, is in contact with the genio-

hyoideus and part of the hyo-glossus and stylo-glossus muscles, the ninth and

gustatory nerves, the sublingual gland, and the duct of the submaxillary gland.

Tlie posterior border alone is free and unattached, and behind it the duct of the

submaxillary gland turns, in passing to the mouth.
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Vaj-irties.—This muscle may be inseparably united with, and even upon't'ono

side replaced by the anterior belly of the digastric. It frequently receives an

accessory slip from one of the other hyoid muscles, as the stemo-hyoid, omo-

hyoid, or Btylo-hyoid.

The genio-liyoid is a narrow muscle arising from the inferior of the

two genial tubercles behind the symphysis of the jaw, and inserted into

the anterior surface of the body of the hyoid bone.

JRelathn.t.—It is in contact above with the lower border of the genio-g-lossus

muscle, and below with the mylo-hyoid and with its fellow in the middle line.

Nerves.—Tlie muscles of this group receive their motor nerves from various

sources, viz., the anterior belly of the digastric and the mylo-hyoid from
the mylo-hyoid branch of the inferior maxillary division of the fifth nei-ve, an,I

the posterior belly of the digastric and the stylo-hyoid from the facial nerve near

the place of its exit from the stylo-mastoid foramen, Tlie genio-hyoid receives

its motor nerve from the hypoglossal.

Actions.—The genio-hyoid and mylo-hyoid muscles di'aw the hyoid bone
upwards and forwards, as happens in the first stage of deglutition. The stylo-

hyoid muscles di-aw it upwards and backwards, and come into action in raising

the pitch of the voice. The anterior beUy of the digastric muscle acts by itself

like the genio-hyoid and the jjosterior half like the stylo-hyoid ; but when both
bellies act together they are

Fig. 210. capable of producing two
movements, in one of which,
when the lower jaw is fixed,

the hyoid bone is elevated,

and in the other, when the

hj'oid bone isheld do-miwards
by the depressing muscles,

the lower jaw is depressed.

Fig. 210.

—

Muscles op ths
Tongue, Pharynx, &c., ok
the left side. (a. t.) -^

a, external pterygoid pro-

cess ; h, styloid process ; c,

section of the symphysis of the

lower jaw ; d, front of the

body of the hyoid bone ; c,

thyroid cartilage
; /, cricoid

cartilage ; between d and c,

the tliyro-hyoid membrane and
ligament

; g, isthmus of the

thyroid gland ; 1, stylo-glossus

muscle ; 2, stylo-hyoid ; 3,

stylo-pharyngeus ; 4, cut edge

of the mylo-hyoid ; 5, genio-

hyoid ; 6, genio-hyo-glossus ; 7,

Lyo-glogsus ; 8, linguaUs in-

ferior ; 9, part of the superior

constrictor of the phaiynx ; 10,

back part of tlie middle con-

strictor ; 11, inferior consti'ictor;

12, upper part of the o?sopha-

gus ; 13, crico-thjToid muscle.

MUSCLES OP THE TONGUE.

The tongue is a muscular organ attached posteriorly to the hyoid

bone, and inferiorly to the lower jaw. It is composed partly of fibres
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peculiar to itself—the intrinsic muscles, which will be noticed along

with the tongue ; and partly of muscles arising from neighbouring
parts—the extrinsic muscles about to be described.

The genio-glossus or genio-hyo-glossiis muscle is fan-shaped, and
is placed vertically in contact with its fellow in the mesial plane. It

arises by a short tendon from the superior genial tubercle behind the

symphysis of the jaw : from this its fibres diverge, to be inserted, the

inferior, for the most part, into the body of the hyoid bone, and a

few into the side of the pharynx ; the superior into the tip of the

tongue ; and the intermediate fibres into the whole length of the

tongue spreading outwards in its substance.

jRdations.—The external surface is in contact with the lingualis inferior, hyo-

glossus and stylo-glossus muscles, the sublingual gland, the ranine vessels, and
the nei-ves of the tongue, and its lower border with the genio-hjoid muscle.

Varieties.—Occasional slips of this muscle have been noticed passing to the

epiglottis (Luschka), or to the pharynx (Win8low),or to the stylo-hyoid ligament

(Sommerring). It has also been found united anteriorly with the genio-hyoid

muscle.

The hyo-glossns is a flat quadrate muscle, arising from the whole

length of the great cornu, from the lateral part of the body, and from

Fig. 211.

—

Deep Muscles of the Fig. 211.

Cheek, Pharynx, &c. (modified

from Cloquet). (A. T.
) ^

The pharynx has been distended

by stuffing. «, external pterygoid

process ; b, styloid process, with

short portions of the three styloid

muscles attached ; c, body of the

lower jaw, which has been divided

at the place where the pterygo-

maxillary ligament + is attached
;

d, body of the hyoid bone ; e,

thyroid cartilage
; /, cricoid carti-

lage
; g, trachea ; 1, outer part of

the orbicularis oris muscle ; 2, buc-

cinator ; 3, superior constrictor of

the pharynx ; 4, middle constrictor

;

5, inferior constrictor ; 6, ceso-

j)hagus ; 7, points by three lines to

the lower parts of the stylo-glossus,

stylo-hyoid, and stylo-pbaryngeus

muscles respectively ; 8, mylo-
hyoid ; 9, hyo-glossus, of which a
small part is removed posteriorly to

show the attachment of the middle
constrictor ; 10, thyro-hyoid.

the small cornu of the hyoid
bone ; it passes upwards to be
inserted into the side of the
tongue, blending with the

stylo-glossus and palato-

glossus muscles.

Eelat'wns.—The hyo-gloseus is concealed by the digastric, stylo-hyoid and
mylo-hyoid muscles, except at its posterior inferior angle : the deep part of the
submaxillary gland rests on its surface, and it is crossed from below upwards by
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the hypoglossal nerve, the 'V^^lartonian duct, and the gustatory nerve. It covers

the genio-glossus and the origin of the middle constrictor of the pharynx,

together with the lingual artery and glosso-pharj-ngeal nei-ve.

Variety.—Triticco-<ilossm (Bochdaiek). This is a small muscle which arises

from the cartilago triticea in the posterior th.^TO-hyoid ligament, and passes

upwards and forwards to enter the tongue along with the posterior part of

the hyo-glossus. It always lies behind the lingual artery.

The stylo-glossns, the shortest of the three muscles \yhicli spring

from the styloid process, arises from that process not far from its point,

iind from the stylo-maxillary ligament, to which in some cases the

o-reater number of its fibres are attached by a thin aponeurosis : pass-

in"- forwards and slightly downwards, it is inserted along the side and

under part of the tongue as far as the tip, its fibres decussating, and

becoming blended with those of the hyo-glossus and palato-glossus

muscles.

IicJntioii.9.—This muscle lies deeply beneath the parotid gland, and is crossed

by the gustatory nerve.

Varictifx.—The wylo-f/Io.'.-sys ("Wood) is a small accessory slip, which iisually

comes from the angle of the lower jaw. but has also been seen coming from the

stylo-maxUlary ligament. Occasionally the whole muscle arises from one of

these points. A very rare origin has been noted by Gruber from the external

meatus. Albinus and Bohmer have noted entii'e absence of the muscle, and

various anatomists have seen it double.

Nerves.—The muscles of this group are all supplied with branches from

the hypoglossal or motor lingnaB nerve.

Actions.—The genio-glossus muscle has a Complicated action, one part pro-

truding and another retracting the tongue, while a third depresses the middle

portion of the organ. Protrusion is effected by contraction of its posterior, and
retraction by contraction of its anterior fibres, while the middle part, or nearly the

whole muscle, acts as a depressor. In deglutition the stylo-glossus muscle raises

the side of the tongue spasmodically backwards and upwards, while the hyo-

glossus opposes that action. In other circumstances the first muscle assists in.

fomaing a hollow, and the second a convexity on the dorsum of the tongue.

MUSCLES OF THE PHARYNX AND SOFT PALATE.

The Pharynx, the dilated upper part of the alimentary tube,

extending from the base of the skull to the oesophagus, presents at the

sides and back a continuous wall, in great part formed and supported

by distinct muscles resting posteriorly on the vertebral column, and is

open in front towards the nasal cavity, the mouth, and the laiynx.

The CONSTRICTORS OF THE. PHARYNX are three thin expanded
muscles which invest the pharyngeal wall, overlapping one another
from below upwards, so that the lowest is most superficial.

The inferior constrictor mu.scle arises from the side of the cricoid

cartilage, and from the oblique lateral ridge and upper and lower borders
of the thyroid cartilage, and curves backwards, expanding as it proceeds,

and unites with its fellow in the middle line behind the jiharynx. The
direction of the inferior fibres is horizontal, concealing mid over-

lapping the commencement of the oesophagus ; the rest" ascend with

increasing degrees of obliquity, and cover the lower part of the middle
constrictor.

Beliit'wnx.—Tliis muscle lies in contact posteriorly with the cervical veitebraa

and the longus colli muscle ; its outer surface is related to the side of the larynx,
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the thyroid body, the carotid artery, and the Btemo-thyi'oid muscle ; and
from this last, -R-here the two muscles meet on the thjToid cai-tilage, some fibres

are continued into the constrictor. By its inner sm-face it is related to the

middle constrictor, the stylo-phaiyngeus. the palato-pharjTigeus, and the mucous
membrane of the pharynx. The two larj-ngeal nerves pass inwards to thelaiynx,

close respectively to the upper and lower margins of this constrictor—the upper

being interposed between it and the middle constrictor, the lower between it and

the oesophagus.

Fig. 212.—View op Fig. 212.

TUE IVIUSCLES OP

THE Pharynx, &c.,

FUOM BEHIND (after

Bourgery). J

The back part of

the skull, tbe ver-

tebral columa and
back parts of the

ribs are removed, a,

cut surface of the

basilar process ; b,

the clavicle ; c, the

first rib ; d, the

ramus of the lower

jaw ; e, posterior ex-

tremity of the great

cornu of the hyoid

bone
; /, posterior

surface of the manu-
brium of the ster-

num ; 1, superior

constrictor muscle of

the pharynx ; above

it the fibrous mem-
brane which closes

the pharynx ; 2, mid-

dle constrictor ;
2',

a dotted line, indi-

cating the direction

of the lower part of

the muscle ; 3, the

inferior constrictor
;

4, cesophagus ; 5, in-

ternal pterygoid ; 6,

stylo-glossus ; 7, pos-

terior belly of the

digastric ; 8, a jiortion of the stylo-hyoid surrounding the tendon of the digastric ; 9,

sterno-mastoid ; 10, upper belly of the omo-hyoid ; ll,stemo-thyroid muscle (represented

somewhat too broad).

The middle constrictor muscle arises from the upper surface of the

cornua of the os hyoides, and from the stylo-hyoid ligament : its fibres,

diverging greatly, pass back to the middle line of the pharynx behind,

the lowest fibres inclining downwards, beneath the inferior constrictor,

the highest ascending and overlapping the superior constrictor, and
the intermediate fibres running transversely.

Relations.—This muscle is separated from the superior constrictor by the stylo-

pharyngeus muscle and the glosso-jiharyngeal nerve, while between its origin

and that of the inferior constrictor the superior larj-ngeal nerve pierces the thyro-

hyoid membrane.
Varu'tien.—Fibres of the middle constrictor have been observed to arise from

the body of the os hyoides and the thyro-hyoid ligament, {syndesmo-2}haryngeus
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of Doug-las), and <i slip is frequently continued into it from the genio-liyo-

glossus muscle. Tlie two middle constrictors have been foitnd connected behind

to the base of the skull by muscular fibres or by a fibrous band (Albinus).

The superior constrictor arises by fibres attached in series from

below upwards, to the side of the tongue, to the mucous membrane of

the mouth, to the extremity of the mylo-hyoid ridge of the jaw, to the

pterygo-raaxillary ligament, and to the lower third of the posterior

border of the internal pterygoid plate. The fibres curve backwards,

and are mostly blended with those of the corresponding muscle along

the middle line, a few ending posteriorly in the aponeurosis which fixes

the pharynx to the base of the skull. The upper margin curves round

the levator palati and the Eustachian tube ; and the space intervening

between this concave margin of the constrictor and the base of the skull

is closed by fibrous membrane.

Belatiom.—In contact with the outer surface of this muscle are the internal

carotid artery, the eighth and other large nerves, the middle constrictor, which

overlaps a considerable portion, and the stylo-pharyngeus, which descends to

the pharjTix between the two constrictors. It conceals the palato-phar;yaigeus

and the tonsil, and is lined by mucous membrane. It is tmited to the buccinator

muscle anteriorly by the pterygo-maxillary ligament.

Varictij.—The n://ffos jyhari/ngis (Meckel) is a small mesial slip about half an

inch in length, Ij-ing behind the upper and middle constrictors. It arises from

the pharyngeal spine on the under surface of the basilar process of the occipital

bone, and is inserted into the median raphe of the pharynx.

The stylo-pharyngens, larger and longer than the other styloid

muscles, arises from the inner surface of the styloid process, near the

root, and proceeding downwards and inwards to the side of the pharynx,

passes under cover of the middle constrictor muscle, where it detaches

some fibres to the constrictors, and, gradually expanding, is connected

with the palato-pharyngeus muscle, and ends in the superior and post-

erior borders of the thyroid cartilage.

lidations.—The external surface of this muscle is, in the upper part of its

extent, in contact with the styloid process, the stylo-hyoideus muscle, and the

external carotid arteiy ; m the lower, with the middle constrictor of the pharj-nx.

Internally it rests on the internal carotid arteiy and jugular vein ;
and lower

down on the mucous membrane of the pharynx. The glosso-phaiyngeal nerve

is close to the muscle, and crosses over it in turning forwards to the tongue.

Varieties.—The ccjjMh-phnryngcm (Sandifort) is a small occasional muscle

which usually arises from the vaginal process of the temporal bone, but some-

times also from the spine of the sphenoid or from the angle of the petrous bone

(Macalister) ; in its course it is separated from the stylo-pharyngeus by the

glosso-pharyngeal nerve, and it is finally lost below the inferior constrictor of the

pharynx.

The saljnngn-jjhari/ngms (Santorini), arising by a tendon from the Eustachian

tube, descends in the interior of the pharj-nx towards its back part, and, after

joining with the palato-pharyngeus, is lost in the muscular structure of the

cavity.

The Soft Palate {veJiim pendulum palati) is a movable curtain,

continued backwards from the hard palate. It presents posteriorly a

free pendulous margin, prolonged in the middle into a conical process,

the uvula, and at each side into two prominent curved folds, the
_
ante-

rior of which, the anterior pillar of the fauces, descends to the side of

the tongue, while the posterior fold, the posterior pillar of the fauces,

runs downwards and backwards into the pharynx ; between the two is
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lodged the tonf^il. The constricted passage between the anterior pillars,

leading from the month to the pharynx, is called the istJ/mus of the

Fig. 213.— Diagrammatic View of the

Muscles of the Pharynx, &c., from

behind. (a. t.) j

The posterior wall of the pharynx has

lieen divided by a vertical incision in

the middle line, and the cut edges drawn

to the side so as to expose the nasal,

buccal, and larj'ngeal openings ; a, is

above the cut surface of the basi-occipital

bone, and below that are the posterior

iiares ; b, cartilage of the left Eustachian

tube ; €, back of the ramus of the lower

jaw ; d, i^osterior border of the th\Toid

cartilage ; c, upper part of the cricoid

cartilage
; /, base of the tongue above

the epiglottis
; ff,

lower end of the

pharynx leading into the gullet ; 1, supe-

rior constrictor of tlie pharynx seen from

within, and part of the middle con-

strictor ; 2, palato-pharj-ngeus ;
2', the

lower part of the same muscle, on the

right side ; 3, placed on the internal

pterygoid muscle, points to the levator

palati ; 4, the right circumfiexus palati

muscle winding round the hamular

process ; 5, the azygos nvulte ; above

e, the transverse arytenoid, and below

it on each side the posterior crico-

arvtenoid muscle.

Fig. 213.

fauces. The soft palate is acted on by five pairs of elongated muscles,

two superior, one intermediate, and two inferior.

The palato-glossus muscle, or constrictor isthmi faucium,
occupies the anterior pillar of the fauces. Superiorly it is anterior to

all the other muscles of the velum, and its fibres are continuous with

those of its fellow of the opposite side ; inferiorly, it is lost on the

side of the tongue.

The palato-pharyngens muscle, occupying the posterior pillar of

the pharynx, arises in the soft palate by fibres connected with those of

the opposite side, and passing partly above and partly below the levator

palati and azygos muscles. As the muscle descends it becomes greatly

expanded, and its fibres are found extended from the posterior cornu

of the thyroid cartilage, back to the middle line of the pharynx

posteriorly.

The azygos uvulae muscle (Morgagni), so called from having been

supposed to be a single muscle, consists of two slips, which arise, one

on each side of the middle line, from the tendinous structure of the

soft palate, and, sometimes, fi'om the spine of the palate plate, and

descend into the uvula. The two slips are separated by a slight

interval above, and unite as they descend.

The levator palati muscle arises from the extremity of the petrous

portion of the temporal bone, in front of the orifice of the carotid

canal, and from the cartilaginous part of the Eustachian tube. Ap-
proaching the middle line as it passes downwards and forwards, it is

inserted aponeurotically into the posterior part of the soft palate^ and
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meets its neio-hbour of the opposite side. In its upper part it is

placed above the concave margin of the superior constrictor.

The circumflexiis or tensor palati arises from the navicular fossa

at the root of the internal pterygoid plate, from the outer side of the

Eustachian tube, from the spine of the sphenoid, and the edge of the

tympanic plate of the temporal bone. It descends perpendicularly,

resting on the internal pterygoid plate, between it and the internal

pterygoid muscle, and ends in a tendon which, turning round the

hamular process, where a synovial bursa) smooths its passage, extends

horizontally inwards, and terminates in the forepart of the aponeurosis

of the solt palate and the under surface of the palate bone.

Nerves.—The muscles of this group receive their nerves from various

sources, some of which are not yet sufficiently detennined. The stylo-pharjni-

geus receives a branch from the glosso-pharyngeal ; the constrictors are supplied

from the same and from the pharjTigeal plexus. The tensor palati receives a
branch from the otic ganglion of the fifth nerve, the levator palati and azygos
uvulae from the facial through the petrosal nerve of the Vidian, and the palato-

glossus and palato-phariy-ngeus from the palatine branches of Meckel's ganglion.

Actions.—Tlie muscles of the pharj-nx and soft palate are so arranged as to

accomplish, in conjunction with those of the tongue and hyoid bone, the action

of deglutition—that is to say, the propulsion of food into the oesophagus without
any jjortion being jjermitted to pass into the nasal cavity or larynx, while the
tongue near the fauces is thrown upwards and backwards by the stylo-glossi

muscles, and the larynx is drawn upwards and forwards under it by muscles
attached to the hyoid-bone, and by the stjdo-pharyngeus muscle, so as to be both
closed by the epiglottis and overlapped by the tongue, the palato-glossi muscles
constrict the fauces and shut off the bolus from the mouth. The soft palate is

raised and made tense by its superior muscles; the palato-pharyngei, being
approximated, nearly touch one another (the uvula lying in the small interval

between them), and prevent the passage of the food towards the upper part of
the pharynx or the posterior nares. while at the same time they form an inclined

surface for its guidance into the lower part of the pharynx. The food being
thus thrown into the grasp of the constrictors of the pharynx, those muscles
contract from above downwards and force it into the tube of the gullet below.
The Eustachian tube, according to most anatomists, is opened during degluti-

tion by the contraction of the levator palati and salpingo-pharjTigeus muscles.

It should, however, be mentioned that a different view is taken by Cleland, who
] I olds—and with him, to some extent, Lusclika agrees—that the tube is closed

during deglutition by the thickening which takes place during the contraction

•of the levator i^alati, pressing up the membranous floor of the canal against

the firm upper and outer wall, so as comijletely to obliterate the opening. The
salpingo-pharyngeus. when present, assists the palato-pharjTigeus and sui:)erior

constrictor in elevating the pharjTix. (See Joum. of Anat., vol. iii., p. 97.)

SUBCUTANEOUS MUSCLE OF THE NECK.

The platysma myoides is a pale-coloured thin sheet of muscular
fibres, superficial to the deep cervical fascia, and extending over the

front and sides of the neck and lower portions of the side of the ftice.

Its fibres rise by thin bands from the clavicle and acromion, and from

the fascia covering the upper part of the deltoid, pectoral, and trapezius

muscles : thence they proceed upwards and inwards over the clavicle

and the side of the neck, gradually narrowing and approaching the

muscles of the opposite side. The greater number of the fibres are

inserted into the outer surface of the lower jaw from the symphysis to

the attachmeni of the masseter : the inner fibres mingle with those of



DEEP CERVICAL FASCIA. 291

the opposite platysma in front of the symphysis, and even cross fr'om

the one side to the other below the chin, those of the right side over-

lapping those of the left ; and the posterior fibres are prolonged upon
the side of the face as far as the angle of the mouth, blending with the

triangularis oris and orbicularis oris muscles. The uppermost fibres

(nsorius, Santorini) liave been already described.

VfJ7-h'fi/'>i.~- The muscular fibres of the platysma sometimes extend upwards on
the face and do^vnwards on the neck, shoulder and breast further than usual ; and
they occasionally take attachment to the clavicle. This muscle is the representa-

tive in man of a subcutaneous gi'oup of muscles, the paniiicuhix cartuK^Hn, largely

developed in most mammals, by which very varied movements of the skin and
some superficial parts may be given, as, for example, when the horse communi-
cates a rapid motion to the skin to free itself from insects, or the dog shakes oft"

the water after swimming, or the hedgehog elevates its spines.

Nerves.—The platysma receives its principal motor nerves from the descend-

ing branches of the facial, but as this unites with the superficial cervical nerve
it may also be influenced tlu'ough some of the spinal nerves.

Action.—The platysma, being much less developed in man than in animals has
a comparatively limited action in the human subject ; it raises the skin of the
neck into longitudinal wrinkles

; it also assists in drawing the angle of the jaw
downwards and outwards, and protects parts more deeply situated in tlie neck. It

is contracted in sudden fear, and assists in the expression of this emotion.

MUSCLES AND FASCI2E OP THE NECK ANTERIORLY,

Fascia.—The deep cervical fascia passes forwards from the anterior

border of the trapezius muscle over the sides and front of the neck
beneath the platysma myoides. Posteriorly it is continuous with the

layers of connective tissue with which the trapezius and deeper muscles
are invested ; it extends over the posterior triangle of the neck, viz.,

the space bounded by the trapezius and sterno-mastoid muscles and
the clavicle : at the posterior border of the sterno-mastoid it divides

into two layers, which form an investment for that muscle ; these

unite again at the anterior border into a membrane which passes

forwards across the middle line, and covers the area bounded by the

middle line, the border of the jaw, and the sterno-mastoid muscle, and
•called the anterior triangle. In the posterior triangle the fascia is

attached inferiorly to the clavicle, and near that bone is perforated by
the external jugular vein, which in the previous part of its course lies

superficial to the membrane. In the anterior triangle it is bound
superiorly to the base of the jaw in front, and further back is con-
tinued over the masseter muscle {masseteric fascia), and the parotid
gland {iKirotidfascia) to the zygoma.

In front the fascia is attached to the hyoid bone, and becoming
stronger as it descends, it splits, a little below the level of the
thyroid body into two distinct layers. Of these the more su])erficial

and weaker, running along the sterno-mastoid muscles, is fixed to the

sternum and the interclavicular ligament ; whilst the stronger layer,

lying under the former, and closely covering the sterno-hyoid and
sterno-thyroid muscles, is attached to the deeper surface of that bone.

These layers materially assist in closing the cavity of the chest behind
the sternum superiorly : between them there exists a quantity of loose

connective tissue and fat, and sometimes a small lymphatic gland.

Continuous with the deeper of those two layers, a fascia is found
u 2
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in the posterior triangle, invegting- the posterior belly of the omo-hyoid

mnscle, and binding it down to the clavicle and first rib, where tiiis

structure is connected with the costo-coracoid membrane. Still deeper

in the anterior triangle the fascia passes behind the depressor muscles

of the larynx, investing the thyroid body, and extending thence on the

trachea and large vessels at the root of the neck down to the fibrous

layer of the pericardium.

'Continuous with the deep processes of the cervical fascia is the common
shcaih of fhe large cervical blood vessels, an envelope of fascia enclosing

the carotid artery and jugular vein with the pneumogastric nerve. A
thin fibrous septum intervenes between the artery and vein, thus com-

pleting a separate sheath for each.

The layer of fascia descending on the prevertebral muscles, and inter-

vening between them and the pharynx and oesophagus, is called the

j^rererlehral fascia.

Muscles.—The sterno-cleido-mastoid or sterno-mastoid muscle is

attached inferiorly in two parts to the anterior surface of the sternum

and the inner third of the clavicle. The sternal attachment is thick and

rounded, tendinous in front and fleshy behind. The clavicular portion,

separated from the sternal by a narrow interval, is flat, and is composed

of fleshy and tendinous fibres. Those two portions become blended

together about the middle of the neck into a thick and prominent muscle,

which, extending upwards and backwards, is attached superiorly to the

anterior border and external surface of the mastoid process, and from

thence backwards into a rough ridge of the temporal bone, and by a

thin aponeurosis into the outer part of the superior curved line of the

occipital bone. The sterno-mastoid muscle divides the quadrilateral

space on each side of the neck into two great triangles.

ItcJatiom.—This muscle is covered for more than the middle three-fifths of its

extent by the platysma. It is also crossed by the external jugular vein, and by

the ascending superficial branches of the cervical plexus of nerves. It rests

on part of the sterno-hyoid and sterno-thyi'oid muscles, and crosses the omo-hyoid

muscle ; in the middle part of the neck it covers the cei-vical plexus and the

great cervical vessels, and in the upper part, the digastiic and stylo-hyoid muscles :

it is pierced by the spmal accessory nerve.

Vtirhtirs.—The stemo-cleido-mastoid is occasionally described as two muscles,

under the names stemo-mastoid and cleido-mastoid. Nonnally the fibres of the

clavicular part run upwards for some distance behind and inside those of the

sternal part before finally blending -ndth them, and sometimes they are separated

at the root of the neck by a considerable interval which is occupied by connective

tissue. Tire muscle varies much in breadth at the lower end, the variation

being due altogether to the clavicular part, which is sometimes as naiTow as the

sternal tendon, wliile in other instances it extends for three inches along the

clavicle. This part of the muscle may likewise, when broader than usual, he

divided into several slips separated by intervals near the clavicle. A band of

muscvUar fibres has, in a few instances, been found reaching from the trapezius to

this muscle o-^^er the subclavian artery ; and the margins of the two muscles have

been ol)served in contact. In animals without a clavicle the cleido-mastoid

muscle is continued into the clavicular part of the great pectoral muscle, thus

forming a iiuintoido-kiimcral muscle.

The four following muscles may be classed together as a group of

Depressors of the Hyoid Bone and Larynx.
The sterno-hyoid muscle, a flat band of longitudinal fibres, arises

variously, from the sternum and the posterior sterno-clavicular ligament,

from the clavicle and that ligament, or from the clavicle only, and



INFKA-HYOID MUSCLES 293

occasionally, to a small extent, from the cartilage of the first rib. It is

inserted iuto the lower border of the body of the hyoid bone.

Relations.—The muscle is concealed below by the sternum and the sterno-

mastoid muscle, higher up by the skin and fascia only ; it lies on the sterno-thyroid

and thyro-hyoid muscles, which it partly covers. The inner border approaches that

of the con-esponding muscle towards the middle of its extent, but is separated from

it by a slight interval superiorly, and by a larger interval near the sternum
; the

outer margin is in contact with the omo-hyoid near the os hyoides. The muscular

fibres are, in many cases, interrupted by a transverse tendinous intersection.

Fig. 214.

—

View op the
SuBMAXILLARVr MUSCLES
AND THE DeI'KESSORS OP

THE Hyoid Bone and
Larynx, from before.

(After Bourgery). 3

(For the explanation of

the references in the upper

jjart of the figure, see p.

282). c, body of the hjoid

bone ; d, mastoid process ;

c, placed on the front of

the thyroid cartihige, points

to the thyro-hyoid muscle
;

f, upper part of the ster-

num ; (J,
lateral lobe of the

thyroid gland ; + , its isth-

mus, above which is the cri-

coid cartilage covered by the

crico-thyroid muscle ; 8,

placed on the levator sca-

pulae, jjoints to the left

middle constrictor of the

pharynx ; 9, placed on the

middle scalenus, points to

the left inferior constrictor
;

10, right sterno-hyoid ; 11,

jilaced on the left sterno-

thyroid, j)oints also to the

lower part of the right mus-
cle ; 12, placed on the right sterno-raastoiil, points to the upper and lower bellies of

the right omo-hyoid.

Tlie sterno-thyroid, broader and shorter than the preceding muscle,

behind which it lies, arises from tlie thoracic sl^rface of the first part of

the sternum, lower down and more internally than the sterno-hyoid

muscle, and ascends, diverging a little from its fellow, to be inserted

into the oblique line on the ala of the thyroid cartilage.

Jielation.i.—The gi-eater part of its anterior surface is concealed by the .sternum

and the sterno-hyoid muscle, as well as by the sterno-mastoid. By its deep sur-

face it rests on the innominate vein, the lower part of the common carotid artery,

the trachea, and the thyi-oid body. The inner margin is contiguous to the

muscle of the other side in the lower part of the neck. The median incision in

the operation of tracheotomy is made between the two muscles.

Varii'tu'.s.—This muscle is sometimes partly crossed by transverse or oblique

tendinous lines. At the ujaper extremity a few fibres are often found to blend

with the thjTO-hyoid muscle or with the inferior constrictor of the pharjoix.

The thyro-hyoid muscle is continued upwards from the preceding
;

it arises from the oblique line on the ala of the thyroid cartilage, and.
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is inserted into the lower border of the body and great cornu of the

hyoid bone, near the place where these unite.

Belat'wns.—This muscle is concealed by the stemo-hyoid and omo-hyoid, and
rests on the ala of the thjToid caiiilage. and on the thyi-o-hyoid membrane.

Between that membrane and the muscle, the superior lari^Tigeal nerve and artery

are placed before entering- the larj-nx.

The omo-hyoid is a long ribbon-shaped muscle, consisting of two
bellies united by an intervening tendon. It arises from the upper

border of the scapula, near the suprascapular notcli, and occasionally

from the ligament which crosses the notch. Thence it extends for-

wards and only slightly upwards, across the root of the neck, till it

passes beneath the sterno-mastoid muscle, and then, curving rapidly, it

ascends nearly vertically, to be inserted into the lower border of the

body of the hyoid bone. The tendon which divides the muscle is

placed beneath the sterno-mastoid muscle, and varies much in length

and form in diflFerent bodies. The tendon is enclosed within the deep

cervical fascia, which, after forming a sort of sheath for it, is prolonged

downwards, and becomes attached to the sternum and the cartilage of

the first rib ; and by this means, as also by fascia investing the poste-

rior belly and descending to the clavicle, the muscle is maintained in

its curved position.

Hchif'ions.—At its scapular origin the muscle is covered by the trapezius, in

the middle of its course by the stemo-mastoid, and at its upper part by tlie

platysma ; it crosses the scaleni muscles, the cervical nerves, the sheath of the

common carotid artery and jugular vein, and the stemo-thyroid and thj'ro-hyoid

muscles.

Viirht'icx.—The muscle occasionally is attached to the clavicle instead of the

scapula, arising from the fonner bone about its middle, and in such cases the

posterior belly is absent. One instance has been recorded (R. Quain) in which

the posterior belly alone was present, and was connected to the hyoid bone by a

band of fascia. The muscle has likewise been observed double, one slip being

attached to the clavicle and the other to the normal place of oiigin from the

scapula.

Nerves.—Tlie stemo-mastoid receives its motor nerves from the spinal ac-

cessory, which in the substance of the muscle is reinforced by union with

branches from the second and third cervical nerves. The infra-hyoid muscles

receive their motor nerves mainly from the h,>'i)o-glossal, the tliyro-hyoid by a
direct branch from tlie trunk of the nerve, the rest from the descendeus noni,

and in part from it in combination with the communicating branches from the

second and third cervical nei^ves.

Actions.—The sterno-cleido-mastoid muscles acting together bend forwards

the head and neck towards the sternum. When the muscle of one side only

is in action, the head, while it is slightly flexed, is inclined laterally to the

side on which the muscle contracts, and rotation is produced, by which the face,

and especially the chin, is dii'ected towards the opposite side. This is the

attitude in wry-neck, produced by the miequal action of the muscles of the two
sides.

"VNTiile the sterno-hyoid and omo-hyoid muscles act only as depressors of tlie

hyoid bone, the stemo-thyroid muscle, being a direct depressor of the thyroid

cartilage, may also draw down the hyoid bone when it acts in conjunction with the

thyro-hyoid, the latter muscle elevating the lai\>-nx when the hyoid bone is fixed.

When, in the act of s^\'allowing. the hyoid bone and thyroid cartilage have

passed suddenly upwards and forwards, their original position is restored by the

action of the mfra-hyoid muscles. In the utterance of low notes the laiynx and

hyoid bone descend below the natural level, in the dii-ection of the sternal

muscles ; while in the utterance of high notes there is little elevation of the
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hyoid bone, but the lai-jTix is raised by the action of the thyi'o-hyoid muscles.

During deglutition the action of the thyi-o-hyoid muscles, by approximating the
thyi-oid cartilage and hyoid bone, facilitates the descent of the epiglottis on the

superior apertiure of the laiynx.

DEEP LATEKAL AND PREVEBTEBRAL MUSCLES OF THE NECK.

The SCALENI muscles form a group of strong muscular columns,

which are usually three in number, but sometimes only two. All of

them are subdivided superiorly into musculo-tendinous slips, corre-

sponding in number Avith their vertebral attachments.

The anterior scalenus muscle is attached superiorly to the anterior

tubercles of the transverse processes of the third, fourth, fifth, and sixth

cervical vertebrae, and inferiorly by a thick flattened tendon to the

scalene tubercle, a rough part of the inner border and upper surface of

the first rib in front of the subclavian groove.

Belations.—This muscle is placed deeply : in its lower part it is crossed by
the posterior belly of the omo-hyoid muscle, and in its whole length it is tra-

versed by the phrenic nerve passing obliquely from above doisTiwards and
inwards. Tlie subclavian vein and artery pass respectively in front and behind
its inferior attachment. The nerves of the brachial plexus emerge from behind
its outer border above the subclavian arteiy. The rectus capitis anticus major
arises on its inner side, the ascending cervical branch of the inferior thyroid

artery lies in the groove between that muscle and the scalenus, and in front is

the internal jugular vein.

Fig. 215.

—

The Deep Lateral
AND Prevertebral Mus-
cles OF THE Neck from
BEFORE. (A. T.) \

a, cut surface of the

basilar process ; b, transverse

process of the atlas ; r, trans-

verse process of the seventb

cervical vertebra ; d, body of

the first, d', of the fourth dor-

sal vertebra ; e, first, and e',

second rib ; 1, rectus capitis

anticus major muscle ; 2, rec-

tus capitis anticus minor ; 3,

middle part, 3', upper part, and
3", lower part of the lougus colli

;

4, rectus lateralis ; 4', first

pair, and 4", second pair of

intertransversales ; 5, scalemis

anticus of the right side ;
5',

the tendon of attachment to

the first rib on the left side ; 6,

scalenus medius ;
6', lower por-

tion of the corresponding mus-
cle of the left side ; 7, scalenus

jiosticus, its superior attach-

ments shown upon the left side
;

8, upper part of the levator

scapulae drawn out from its

vertebral attachments ; 9,

splenius colli, sho\\'n in the

same manner.

The scalenus medius is attached superiorly to the posterior tubercles
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of the transverse processes of the last six cervical vertebrt^ ; and
inferiorly to a rough elevation on the first rib, extending for an inch
and a half forwards from the tubercle.

JleJationn.—In front of this muscle, between it and tlie anterior scalenus, are
the cervical nerves and the subclavian artery ; behind it are the posterior scalenus
and levator anguli scapulas muscles.

Varktie.i.—This muscle sometimes arises from the transverse processes of all

the cervical vertebra. It takes the jilace of the first levator costaj.

The scalenus posticus, smaller than the other scaleni muscles, is

attached above by two or three small tendons to the transverse pro-
cesses of as many of the lowest cervical vertebras, and inferiorly by an
aponeurotic tendon to the second rib, between its tubercle and angle, in

front of the attachment of the second levator costte,

Iti'lationx.—This muscle is partly covered by the middle scalene muscle, and is in

contact by its posterior surface with the levator costee and cervicalis ascendens
muscle.

Varieties.—The scaleni muscles are subject to some amount of variation, both
in the number of their points of attachment, and in the arrangement of their

fibres. A slip from the scalenus anticus sometimes passes behind the subclavian
artery.

The Prevertebral muscles of the cervical region consist of three,

of which two pass to tlie head from the upper vertebrae, viz., the recti

capitis antici major and minor, and the third is confined to vertebral

attachments, the longus colli. Along with these the rectus capitis

lateralis muscle may also be described in this place.

The rectus capitis anticus major muscle arises by tendinous
slips from the anterior tubercles of the transverse processes of the
third, fourth, fifth, and sixth cervical vertebrae : it is inserted into

the basilar process of the occipital bone, a litlle in front of the foramen
magnum. The muscles of opposite sides converge as they ascend, and
their mesial fibres are longest.

lldaftonft.—The anterior surface of the rectus capitis anticus major supports
the pharynx, the sympathetic and vagus nerves, and the great cervical vessels.

The posterior siurface rests upon part of the longus colli and the rectus anticus
minor.

The rectus capitis anticus minor, under cover of the preceding
muscle, arises from the anterior arch of the atlas, and slightly from the
root of its transverse process ; it is inserted into tlie basilar process,

between the margin of the foramen magnum and the preceding muscle,
half an inch from its fellow.

The rectus capitis lateralis is a sliort thick muscle arising from
the upper surface of the anterior division of the transverse process of the

atlas, and inserted into the rough surface beneath the jugular eminence
of the occipital bone. It completes tlie series of intertransversales

muscles, which are described along with the deep posterior muscles of

the neck.

liclations.—Th-e anterior surface of this muscle is in contact vdth the internal

jugular vein, the posterior v.'ith the vertebral artery.

The longus colli muscle rests on the front of the vertebral column
from the atlas to the third dorsal vertebra : it consists of three sets of

fibres, of which two are oblique, and one vertical, a. The superior



MUSCLES OF THE TRUNK. 297

oblique portion arises, by a narrow tendinous process, from the anterior

tubercle of the body of the atlas, and is inserted into the fore part of

the transverse processes of the third, fourth, and fifth cervical vertebras.

b. The inferior oblique, the smallest part of the muscle, extends ob-

liquely downwards and inwards from the transverse processes of the

fifth and sixth cervical to the bodies of the first two or three

dorsal vertebras, c. The vertical part, connected by its extremities

with the other divisions, is attached superiorly to the bodies of

the second, thii'd, and fourth cervical vertebrse, and inferiorly to the

bodies of the three lower cervical and two or three upper dorsal

vertebrse.

IM(iii(in.\\—By its anterior surface this muscle is in contact with the pharjnix

and oesophagus, the great vessels of the neck contained in their sheath, the sym-

pathetic and recurrent laryngeal nerves, and the inferior thyroid artery.

Behind, it rests upon the vertebraj.

Nerves.—The rectus capitis anticus major and minor are supplied by branches

from the upper cervical nerves ; the longus colli and scaleni by branches of the

lower cervical nerves.

Actions.—The scalene muscles, when the vei-tebral column is fixed, act as

elevators of the ribs, and by many are considered as constant aids m the move-
ment of inspiration. They may also act as lateral flexors of the neck when the

ribs are fixed. The longus colli muscle is chiefly a flexor of the vertebral

column. The recti muscles are capable of producing some degree of flexion of

the head, and from the obliquity of their fibres may probably, when acting on
one side, also give rise to slight rotation.

IV.—MUSCLES Al^TD FASCIA OP THS TRUITK,

The muscles passing between the trunk and the upper limb having

been already described, those which belong exclusively to the trunk

itself will now be treated of under the three divisions of, 1. Dorsal

muscles, extending throughout the whole length ; 2. Thoracic muscles,

including the diaphragm ; and 3. Abdominal and Perineal muscles.

I.—DORSAL MUSCLES AND FASCI.E.

The muscles to be described under the above head, taken as a whole,

occupy the vertebral groove or hollow between the line of vertebral

spines and the prominences formed by the mastoid processes, the trans-

verse cervical processes, the most projecting parts of the ribs, and the

crest of the ilium, and they extend from the superior curved line of the

occi]»ital bone to the lower part of the sacrum. Some of them are

small and are limited to certain parts of the extensive region now
referred to ; others extend either continuously or by the serial repetition

of similar short fasciculi, throughout the greater part of it. These

muscles, together with those in the same region which belong more
properly to the upper limb, have been frequently described as con-

stituting six successive layers ; but the limits of several of these layers

are ill-defined, and it will be sufficient for the purpose of description

to arrange the muscles falling properly within the present section,

according to the main characteristics of their form and position, in

the following groups : viz., a, the posterior serrati muscles ; b, the

splenius and long erectors of the spine ; c, the complexus and trans-

verso-spinales ; d, the interspinales and intertransversales ; c, the
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Fi-. 21 G.

short cranio-vertebral muscles. Of these muscles those included in the

first two j]^roups may be considered as having their fibres passing out-

wards from the middle ; those in the third group as having their fibres

passing inwards ; those of the fourth group as having their fibres pass-

ing in a nearly vertical direction ; and those of the fifth group, confined

to the upper part of the vertebral column and to the head, may be

looked upon as combining some examples of the others.

Serkati Muscles.—The serratus posticus superior is a thin flat

muscle, which arises from the lower part of the ligamentum nucha3 and
from the spines of the last cervical and two or three upper dorsal

vertebras by a thin aponeurotic tendon forming about a third of the

length of the muscle ; it is inserted by four fleshy digitations into the

second, third, fourth, and fifth ribs, a little beyond their angles. It is

directed obliquely downwards and outwards, resting on the deep

muscles and the angles of the ribs. The muscle is covered, excepting

at its superior border, by the rhomboid and levator anguli scapulas

muscles.

Fig. 216.—Dorsal Mus-
cles OF THE Upper
Part op the Trunk.
(A. T.). i

I, first ; VI, sixth dor-

sal vertebra, 1 , upper part

of the complexus muscle

;

2, splenius capitis ; 3, 3',

splenius colli ; 4, serratus

posticus superior ; 5, up-

per part of the longis-

siinus dorsi ; t>', the same
continued up on the left

side into the transversali*

cervicis ; 5', 5'', on the

right side, the transver-

salis cervicis spread out

from its attachments ; b",

upper insertions of the

sacro-lumbalis and acces-

sorius ; ti', the same con-

tinued up on the left side

into the cei'vicalis ascen-

dens ; 6", lower end of

the latter muscle of tlie

right side spread out from

its attachments ; 7, small

part of the spinalis dorsi
;

8, right levator anguli sca-

imliB ;
8', on the left side,

its upper part divided ;

9, three of the levatores

costarura on tbe right side.

The serratus posticus inferior, oroacler and stronger than the pre-

ceding muscle, passes outwards and upwards to the four lowest ribs ; it

arises, by a thin aponeurotic membrane from the posterior layer of the

lumbar aponeurosis, and is inserted by four fleshy digitations into the

lower borders of the last four ribs. The uppermost of those digitations

is very broad, and covers in part the second ; the last, varying in size

with the length of the twelfth rib, is entirely concealed by tiie rest of

the muscle (see fig. 165, p. 191). The serratus inferior is covered by
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the latissimus dorsi, and its aponeurotic part is firmly united for some
distance with the tendon of that muscle.

Actions.—The serratus posticus superior elevates the upper ribs, and is there-

fore to be regarded as a muscle of inspiration. The serratus inferior acts directly

as a depressor of the lower ribs, and may aid either in expiration or inspiration
;

in expu-ation by acting in concert with the muscles which depress the higher
ribs ; in inspiration by fixing the lower ribs and giving fiminess to the origin of
the diaphraigm.

Tlie vertebral aponeurosis is situated on the same plane as the

serratus posticus interior, and consists of a thin lamella which separates

the muscles belonging to the shoulder and arm from those which sup-

port the spine and head. Its fibres are for the most part transverse ;

some however are longitudinal. Above, it passes beneath the superior

serratus ; below, it is connected with the tendons of the latissimus and
inferior serratus muscles, and in being stretched from the spinous pro-

cesses outwards across the vertebral groove, it helps to enclose the

angular space in which are lodged the long extensor muscles.

Dorsal and Lumbar Fasciae.—Under the name of lumbar fascia

or aponeurosis it has been customary to describe three layers of strong

fibrous substance sheathing the erector spinas and quadratus lumborura
muscles. The deeper parts of this structure, to which by some the

name of lumbar fascia is restricted, will be described along with the

abdominal muscles, with which they are chiefly connected. The super-

ficial or posterior layer is that through which the latissimus dorsi and
serratus posticus inferior muscles are attached to the spines of the dorsal,

lumbar and sacral vertebrae and to the crest of the ilium. This layer,

which is of considerable strength, extends outwards beyond the origin

of the latissimus and serratus inferior, and being closely united with

the middle layer, binds down firmly the erectores spinas muscles : it is

by some described as the lower part of the vertebral aponeurosis, with

which it is continuous, by others it has been named the aponeurosis of

the latissimus dorsi.

The SPLENius muscle is so named from its having the form of a
strap, which binds down the parts lying under it. It is attached supe-

riorly in part to the cervical vertebras, in part to the skull, and is

described accordingly under two names.
a. The splenius colli is attached inferiorly to the spinous processes

of the third, fourth, fiith, and sixth dorsal vertebrae, and superiorly along

with the slips of the levator anguli scapulae to the transverse processes

of the first two or three cervical vertebras.

h. The splenius capitis, broader and thicker than the preceding,

arises from the spines of the seventh cervical and two upper dorsal

vertebrae, and from the ligamentum nuchfe as high as the third cervical

vertebrae. It is inserted into the lower and back part of the mastoid
process, and into the outer part of the superior curved line of the

occipital bone.

lidatlonn.—The splenius is covered by the trapezius, the rhomboid, and the
sen-atus posticus superior ; and at its attachment to the occipital bone by the
stemo-mastoid. It conceals, in part, the complexus and trachelo-mastoid.

Erector Spin^.—This muscle may either be regarded as one large

composite muscle, or as consisting of seven distinct muscles. Viewed
as one muscle it may be conveniently considered as formed of three
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columns, of which the inner, or that next the spine, is comparatively

slender ; the middle and outer columns are much thicker, and consist

each of three divisions wliich have received separate names.

The erector spina? takes origin inferiorly as a common mass, the

outer part of which is nuiscular, while the inner and larger part is

tendinous. The muscular portion arises from the posterior lifth of the

crest of the iiium ; the tendinous portion arises from the back part of

the ilium, the lower and back part of the sacram, and the sacral and

lumbar spines ; it is inseparably united below with the lumbar aponeu-

rosis, and is prolonged upwards on the surface of the muscular part,

concealing the multifidus spina?. The division of the larger part into

the external and middle columns takes place below the level of the last

rib.

The three parts of the outer columns are

—

a. The ilio-costalis (Theile) or sacro-lumbalis, the main muscle

of the outer column, is fleshy inferiorly, springing from that part of the

common origin which proceeds from the crest of the ilium ; it ends in

a series of tendons which incline slightly outwards, and are inserted

one into each of the six or seven lowest ribs at their angles.

h. The niuscxilus accessorius ad ilio-costaleni (ad sacro-lnniba-

lem) is a continuation upwards of the precedmg muscle. It arises by
flat tendons from the upper margins of the lower six ribs, internal to

the tendons of the ilio-costalis, and ends superiorly by continuing the

series of those tendons to the angles of the upper ribs.

c. Tlie cervicalis ascendens consists of slips in serial continuation

with those of the musculus accessorius, taking origin from four or five

of the highest ribs, and inserted into the transverse processes of three

cervical vertebrse, usually the fourth, fifth, and sixth. Its insertions are

intimately connected with those of the transversalis cervicis.

The middle column consists of

d. The longissimus dorsi muscle. This muscle is both larger and
longer than the ilio-costalis, its original fibres passing as high as the

first dorsal vertebra. Internally it is closely connected on t!ie surface

with the spinalis dorsi, from the lower part of which it generally

receives one or more tendinous slips. When those slips and the

tendons of origin from the lumbar spines are cut through, the inner

surface of the muscle can be brought into view. The longissimus dorsi

presents two series of insertions. The inner row of insertions is a

series of rounded tendons attached to the inferior tubercles of all the

transverse processes of the dorsal, and the accessory processes of the

lumbar vertebra?. The outer insertions form a series of thin fleshy

processes which are attached in the dorsal region to the nine or ten

lowest ribs, between their tubercles and angles, and in the lumbar
region to the whole length of the transverse processes, and beyond these

to the lumbar fascia connected with them.

e. The transversalis cervicis muscle prolongs upwards the column
of fibres of the longissimus dorsi. It arises from the internal tubercles

-of the transverse processes of the four or five highest dorsal vertebra?,

-and occasionally the last cervical, and is inserted into the ])osterior

tubercles of the transverse processes of five cervical vertebra? from the

second to the sixth inclusive. It ahvays receives a slip of the original

fibres of the longissimus dorsi.

/. The trachelo-mastoid muscle, which may be regarded as the
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continuation of the longissimus dorsi to the head, arises in close con-
nection with tlie transversahs cervicis from the upper dorsal transverse
processes, and also from behind the articular processes of the three or
four lowest cervical vertebra), and, forminc^ a thin flat muscle, passes to
be inserted into the posterior margin of the mastoid process, under
cover of the splenius and sterno-mastoid muscles. It is the only muscle
which lies between the splenins and complexus, and the only portion of
the erector spintc concealed by the fonner.

fl. The spinalis dorsi is a long narrow muscle placed at the inner
side of the longissimus dorsi, and closely connected with it. It forms
the innermost column of the erector spina?. It arises by several

tendons from the spines of the first two lumbar, and the two lowest

dorsal vertebrse, and is inserted into from four to eight of the higlier

dorsal spines. It adheres closely to the semispinalis muscle upon which
it lies.

Actions;—The splenii and traclielo-mastoid muscles of botli sides acting-

together draw backwards the head and upper cervical vertebraj : when the
muscles of one side alone act, the extension is accompanied by lateral flexion

and rotation, especially of the head on the axis.

"WTien the greater part of the erector muscles of the spine are in action on botli

sides, they bend backwards the vertebral column and trunk ; and these muscles
co-operate powerfully in ahnost every great muscidar effort of the body or limbs.

Their power to straighten the back from the bent condition, as measui'ed by the
muscular dj-namometer, varies in adults of medium strength from 200 lbs. to-

400 lbs. By the action of the erector muscles of one side a certain amount of
lateral flexion and of rotation, which is greatest in the chest, accompanies felie

extension. A certain amount of extension or erection of the spine, as previously

stated, accompanies inspkation ; but if the spine be fixed, some of the erector

muscles may also, by their costal attachments, depress the ribs, and thus assist in

expiration.

Complexus and tkansverso-spinales.—The muscles of the com-
plicated group comprising the complexus, semispinalis, multifidus and
rotatores spinte, present the feature in common of ascending with an
inward inclination, and are thus distinguished from those last described.

The most superficial, the complexus, not usually included in this gi'oup,

but obviously resembling the others, has the longest and most vertical

fibres, but is the shortest in its whole extent, being limited to the upper
dorsal and the cervical region ; the muscle beneath it, the semispinalis,

occupies the greater part of both these regions : while the multifidus

spina), extending from the sacrum to the axis, has the shortest and most
oblique fibres.

The complexus muscle arises by tendinous points from the trans-

verse processes of the seven highest dorsal and the lowest cervical

vertebra, and from the articular processes of four and sometimes five

other cervical vertebra), together with the capsular ligament uniting

them ; and it is inserted into the large internal impression between the

two curved lines of the occipital bone. It is narrower above than
below, and its inner margin in the neck is in contact with the liga-

mentum nuchje. Above its middle the muscle is partly intersected by
a tendon. This portion of the muscle is often described separately,

under the name of hiventer cervicis : its fibres are also frequently con-

nected by a tendinous slip with one or two of the spinous processes

belonging to the last cervical or first dorsal vertebrce.
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Fig. 217.

—

View of the
DEEP Muscles of the
Back, showing their
Attachments to the
Vertebral Column and
Kiiis. (A. T.) i

On tlie left side the seve-

I'al parts of the erector si^i-

naj are nearly in their na-
tural position, with the
exception of the spinalis

dorsi, which is drawn out
laterally from the spines of

the vertebrte ; on the right

side the spinalis dorsi has
been entirely removed, the
ilio-costalis drawn to the
outer side so as to exjiose

its accessory muscle, and
the longissimus removed,
excepting small jiortions at

its insertions. Superiorly

on the left side, the trache-

lomastoid and comislexus
are left nearly in their

natural positions ; while,

on the right side, the
trachelo-mastoid has been
entirely removed, and the
complexus, separated from
its occipital attachment,
has been spread out so as

to stretch its vertebral

attachments, a, occipital

l^rotuberance ; h, mastoid
process ; c, bifid spinous

jirocess of the axis ver-

tebra ; I, spinous process

of the first dorsal vertebra

and first rib ; VI, sixth

dorsal spine and trans-

verse process and sixth rib
;

XII, twelfth dorsal spine

and twelfth rib. On the left

fiide of the figure, 1, com-
plexus muscle ; 2, trachelo-

mastoid ; 3, serratus pos-

ticus superior, detached

from the vertebral column
and drawn upwards from
the ribs ; 4, 4, the slips of

attachment of the serratus

posticus inferior to the

four lower ribs ; 5, three

slips of origin of the latis-

simus dorsi from the lower

ribs ; 5', iliac origin of

the same muscle ; 6 +

,

common origin of the lon-

gissimus dorsi and ilio-cos-

talis from the ilium and
sacrum, &c. ; 6, upper part

of the longissimus dorsi ;

C, transversalis cervicis

continued up from the Ion-
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gissimus ; 7, ilio-costalis drawn slightly inwards to show the slips of insertion into the
lumbar fascia and the various ribs ; inside the costal insertions are seen the origins of the
•accessorius ; 7', the asceudeus cervicis continued upwards from the aceessorius ; 8, spinalis
doisi. On the right side, 6, marks, in the lumbar region, the insertions of the loncis-

^imus dorsi into the upper four transverse processes (the insertion into the accessory pro-
cesses not being shown) ; in the dorsal region the narrower tendons of insertion into the
lower part of the dorsal transverse 25rocesses (the six lower only are represented) ; 6', the
series of insertions into nine ribs ; 7, the ilio-costalis drawn outwards ; 7', placed between
the lowest costal insertion of the ilio-costalis and the lowest origin of the accessorius

;

7", extension of the ascendens cervicis from the fifth rib towards the neck ; 9, 9, semi-
spinalis colli; 10, 10, semi-spinalis dorsi

; 11, 11, lower dorsal and lumbar parts of
the multifidus spinte, which appears again above the semi-spinalis colli, over the upper
9 ; 12, levatores costarum, long and short ; 13, in the upper part of the figure, points
by four lines to the rectus capitis posticus minor, i-ectus major, obliquus superior, and
obliquus inferior muscles.

Hclnfions.—The complexus muscle is covered by the splenius, except at its

lowest origins from the dorsal vertebra and at the internal portion of its upper
extremity ; the trachelo-mastoid and transversalis cervicis rest upon its series of
origins, and the semispinalis colli, the posterior recti, and the obliqui capitis,

together with the deep cervical artery, are concealed by it.

The semispinalis muscle consists of fibres extending from trans-

verse processes to spines, each bundle crossing over about five vertebra.
It is described in two parts.

a. The semispinalis colli is the part under cover of the complexus.
It arises from the internal tubercles of the upper four or five dorsal

transverse processes, and is inserted into the spines of the cervical

vertebraj from the second to the fifth inclusive being thickest at its

insertion into the second yertebra.

h. The semispinalis dorsi, not covered by the complexus, consists of
narrow muscular bundles interposed between tendons of considerable
length, and forms an elongated thin stratum, especially towards its

lower border. It arises from the transverse processes of the dorsal
vertebras from the tenth to the fifth inclusive, and is inserted into the
spines of the last two cervical and first four dorsal vertebrte.

The multifidus spinas muscle reaches from the sacrum to the axis

vertebra, passing up under cover of the semispinalis, and is much more
largely developed towards the lower than at the upper end of the
column. In the sacral region the fibres arise from the deep surface of
the tendinous origin of the erector spina, from the groove on the back
•of the sacrum as low as the fourth foramen, from the inner part of the
posterior extremity of the iliac crest, and from the ligaments between
that bone and the sacrum ; in the lumbar region they take origin from
the mammillary processes ; in the dorsal region from the transverse

processes ; and in the neck from the articular processes of the four
lower cervical vertebra. From these several points the muscular
bundles ascend obliquely, to be inserted into the laminiB of the vertebra,
and into the spines from their bases nearly to their extremities. The
fibres from each point of origin are fixed to several vertebra?, some
being inserted into the side of the spinous process next above, and
others ascending more and more vertically as high as the fourth from
the place of origin ; the longer fibres from one origin overlapping those
from the origin next above.

The rotatores spinas are eleven pairs of small muscles, which may
be regarded as the deepest fibres of the multifidus spiniB in the dorsal
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Fig. 218.

region, and are distinguished by being more nearly horizontal than the

rest. Each arises from the upper and back part of the transverse pro-

cess, and is inserted into the vertebra next above, at tlie inferior margin

and on part of the surface of the lamina, as fiir as the root of the

spinous process,

Jntertransveusales.—The intertransversales are short niuscies

passing nearly vertically from vertebra to vertebra between the trans-

verse processes. They are most developed in the cervical, and least in

the dorsal region. Beneath each cervical transverse process there are

two such muscles, one descending from the anterior, and another from

the posterior part of the process. In the lumbar region there arc like-

wise two sets : one set, the intertransversales laterates, lie between the

transverse proci'sses, and are in series with the levatores costarum ; the

other set, mtertran.n'ersales mediates or interaccessorii, pass from the

accessory process of one vertebra

to the niamraillary process of

the next, and are in series with

the intertransversales of the dor-

sal reGfion

Fig. 218. — YiE-vr of the Deep Pos-

terior Muscles of the Upper Part
CF THE Vertebhal Column. (A. T

) ^

a, posterior occipital protuberance ; b,

surface between the superior ami in-

ferior curved lines on which the com-
plexus is inserted ; c, spinous jirocess of

the axis vertebra ; <f, transvei-se pro-

cess of the atlas ; e, transverse process

of the first dorsal vertebra
; /, lamina of

the sixth dorsal vertebra ; 1, rectus

capitis posticus minor muscle ; 2, rectus

posticus major ; 3, obliquus supei'ior

;

4, obliquus inferior ; 5, rectus capitis

lateralis ; G, trachelo-mastoid, the mus-

cle of the right side turned inwards and
its slips of attachment to the dorsal and'

cervical transveree processes separated

from each otlier ; 7, transversalis cer-

vicis, the figures are placed near the

extreme ends of the muscle on the right

side ; 7', on the left side, longissimus

dorsi ; 8, cervicalis ascendens, the

muscle of the right side is spread out

;

8', on the left side, the seven upper

tendinous insertions of the ilio-costalis

and acccss'orius muscles ; 9, upper part

of the semispinalis colli of the left side
;

10, placed on the seventh rib of the right

side close to the insertion of its levator

costie muscle ; 11. 11, three rotatores

vertebrarum between the third and sixth

dorsal vertebra?.

Interspinales.—The inter-

spinales are short vertical fasci-

culi of fleshy fibres, placed in pairs between the spinous processes of the

contiguous vertebrae. They are best marked in the neck, where they are
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connected one to each of the two parts into which the spinous process
is divided. In the dorsal part of the column only a few are met with,
and these are not constant.

Varieties.—The sjnnalis cervicis consists of a few in'egTilar bundles of fibres

or greater length than the preceding- muscles, placed close to the ligamentum
nuchas : they arise by two or more heads from the spines of the fifth and sixth
ceiTical and sometimes other neighbom-ing vertebra?, and are inserted into the
spine of the axis, and occasionally into the two vertebras next below it. This
muscle is sometimes wanting. (See Henle and Heilenbeck, in luiUler's " Ai-chiv,"

1837.)

The name sacro-coccyge^is 2}('stic'iis, or extensor coceijgis, has been given to
slender fibres occasionally found extending from the lower end of the sacrum to
the coccyx, and representing the extensor of the caudal vertebrae of other
animals. (Gixnther and Milde, '• Chirurgische Muskellehre," quoted by Theile,
" Sommening vom Baue," &;c.)

Short Posterior Cranio-Vertebral Muscles.— The rectus
capitis posticus major muscle arises by a narrow tendon from the
spinous process of the axis, and expanding as it passes upwards and
outwards, is inserted into and beneath the outer part of the inferior

curved line of the occipital bone. Its insertion is inside and below
that of the superior oblique muscle.

The rectus capitis posticus minor muscle arises from the posterior

arch of the atlas by the side of the tubercle, and expands as it passes

to be inserted into the inferior curved line of the occipital bone, and
the rough surface between that and the foramen magnum.
The obliquus capitis inferior, the strongest of the muscles now

under consideration, arises from the spinous process of the axis, between
the origin of the rectus posticus major and the insertion of the semi-
spinalis colli, and is inserted into the extremity of the transverse

process of tlie atlas.

The obliquus capitis superior, smaller than the preceding muscle,
arises from the upper surface of the transverse process of the atlas,

inclines from thence obliquely upwards and backwards, increasing some-
what as it ascends, and is inserted into a groove situated externaUy to

the inferior curved line of the occipital bone.

Melations.—The two oblique muscles with the rectus major, fomi the sides of

a small triangular space, in the area of which the posterior primary branch of
the sub-occipital nerve and the vertebral artery will be found.

Nerves.—All the muscles of the back which are unconnected with the upper
limb, viz., the posterior sen-ati, splenius, complexus, erector spina;, and the muscles
more deeply seated ai-e supplied by the posterior primary branches of the spinal
nerves.

Actions.—The transverso-spinales muscles, including the complexus, are cssen»
tially extensors of the head and vertebral column ; and the movements produced
by them vary according as the muscles of one side or both are in action, in a
manner similar to that already pointed out in regard to the erector muscles.
The interspinales and intertransversales muscles approximate the vertebra

between which they pass, and thus may act as extensors and lateral flexors

respectively of the portion of the vertebral column in which they are situated.

Of the four muscles last described, two—the rectus minor and superior oblique
—act piincipally by di-awing the head backwards, that being the chief movement
allowed between the atlas and occipital bone ; while the principal action of the
rectus posticus major and the inferior oblique, when acting on one side, is to

rotate the atlas and skull upon the axis,

VOL. I. X
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MUSCLES OP THE THORAX.

The muscles of the thoracic ^vall are the intercostales, levatores cos-

tarum, subcostales, and triangularis sterni, and along with these the

diaphragm intervening between the thorax and abdomen may con-

veniently be grouped.

The INTERCOSTAL MUSCLES consist of two thin layers of oblique short

muscular fibres filling up the intercostal spaces : these layers are named
respectively the external and internal muscles.

Fiff. 219.

Fio-. 219.

—

View of several op the jMiddle Dorsal Vertebr.e and Ribs, to show
THE Intercostal Muscles (after Cloquet). (A. T.) ^

A, from the side ; B, from behind.

IV, the fourtli dorsal vertebra ; V, V, the fifth rib and its cartilage ; 1, 1, the levatores

costarum muscles, short and long ; 2, the external intercostal muscles ; 3, the internal

intercostal layer sliown, iu the lower of the two spaces represented, by tlie removal of the

external layer, and seen in A in the upper space, in front of the external layer : the

deficiency of the internal layer towards the vertebral column is shown iu B.

The external intercostal muscles, consisting of muscular with

some tendinous fibres intermixed, are directed obHquely downwards

and forwards from one rib to another. Their extent for the most

part is from the tubercles of the ribs, nearly to the outer end of the

cartilages ; but in the two lowest intervals they reach forwards to the

ends of the spaces. Thin tendinous fibres, having the same direction

as the external intercostal muscles, are continued forwards between the

costal cartilages, from the points where the muscles cease, to the

sternum, and there cover the internal intercostals.

The internal intercostal muscles, placed deeper than the preceding,

are attached to the inner margins of the ribs and their cartilages.
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Commencing at the anterior extremities of the cartih^gcs of the ribs,

they extend as far back as a point within the angles of those bones.
The fibres incline downwards and backwards, crossing- those of the
external intercostals ; they are, however, somewhat shorter and less

oblique in their direction.

Relat'wnn.—The internal are separated from the external intercostal muscles at

the back of the spaces by the intercostal vessels and nerves ; they are Ikied
internally by the pleui-a.

Fiff. 220.

Fig. 220.

—

View op the Deep Muscles of the Anterior Wall of the Thorax, seek
FROM BEHIND (modified from Luschka). (A. T.) ^

a, back of the manubrium of the sternum ; h, clavicles ; I to XI, the anterior parts

of eleven ribs and costal cartilages ; 1, 1', stemo-thyroid muscles, that of the right side

being cftt short to show more fully the next muscle ; 2, 2', the sternodij'oids ; 3, trian-

gularis sterni ; 4, upper part of transversalis abdominis imited in 4', 4', the back of the

linea alba ; 5, attachments of the diaphragm to the lower ribs (the twelfth not represented

in the figure), indigitating Avith those of the transversalis ; 5', the two slips to the ensi-

form process ; 6, internal layer of intercostal muscles extending to the sternum, shown

in all the spaces on the right side, but only in the two uppermost of the left side ; 7, in

the lower spaces of the left side, indicates the external layer of intercostal muscles

exposed by removing the internal layer.

X 2
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The levatores costarum, t"^elve on each side, arise from the tips of

the transverse processes of the seventh cervical and eleven highest

dorsal vertebrae. Corresponding in direction with the external inter-

costal muscles, on which they lie, they pass downwards and outwards,

spreading as they descend, and each is inserted into the outer surface of

the rib belonging to the vertebra below that from which it springs.

The levator muscles belonging to the lower ribs present some longer

additional fibres which, passing over a rib, are inserted into the next

one below ; these fibres are sometimes distinguished as levatores cos-

tarum Jongiorcs.

Rclntionx.—The levatores costaram lie in series superiorly with the scaleni

medius and posticus, and inferiorly with the lateral lumbar intertransverse

muscles.

The subcostal muscles are small bundles lying on the inner aspect

of the th.oracic wall, close to the surface of the internal intercostals,

and chiefly in the neighbourhood of the angles of the ribs. They
follow the same direction as the internal intercostal muscles, but their

fibres extend over one or two intercostal spaces. They are most

constant on the lower ribs (see fig. 221).

The triangularis sterni, a thin stratum of muscular and tendinous

fibres placed within the thorax, behind the costal cartilages, arises from

the deep surface of the ensiform process of the lower part of the body of

the sternum, and of the cartilages of one or two of the lower true ribs.

Its fibres pass outward and upwards in a diverging manner, the lowest

being horizontal, the middle oblique, and the upper becoming more and

more nearly vertical ; they are inserted by separate slips into the carti-

lages of the true ribs from the sixth to the second inclusive, on the

lower border and inner surface of each, at the junction with the bony

part. At the lower margin the fibres are in the same plane with those

of the transversalis abdominis, of wliich the triangularis sterni muscle

is a continuation upwards.

liclaflonft.—Tlie internal mammary ai-tery and veins pass between its anterior

surface and the costal cartilages ; the plem-a is m contact with its deep surface.

Varieties.—The triangularis sterni is subject to much variation as to its extent

and points of attachment in different bodies, and even on the opposite sides of

the same body. The subcostales also vary greatly in then- extent in different

subjects.

The rectus sternnHs, or sternalis Irutornm, is an elongated muscle, 'of nearly

the same length as the sternum, frequently seen lying in front and i^arallel to the

outer margin of that bone, and over the inner part of the pectoral muscle. It is

fleshy in the middle and tendinous at both ends ; it is attached superiorly to the

sternum in connection with the tendon of the sterno-mastoid, and inferiorly it is

connected with the rectus abdominis muscle. It is rarely present on both sides.

It represents a muscle which is constant in some animals.

THE DIAPHEAGM.

The diaphragm, or midriff, forms a musculo-tendinous partition

between the abdominal and thoracic cavities. It consists of muscular

fibres which arch upwards as they converge from the circumference of

the visceral cavity to a tendinous structure in the centre, and it is

perforated by the various structures which pass from the thorax to the

abdomen.
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The fibres arise from the bodies of several of the upper lumbar
vertebrte by two thick crura ; from two arches on each side external to

the bodies of the vertebrte, called ligamenta arcuata ; and from the

ensiform cartilage and the cartilages of the six lower ribs.

a. The crura arise by tendinous fibres aggregated into two bundles,

fi-om the first, second, and third lumbar A^ertebra^, and the interposed

fibro-cartilages on the right side, and from the first and second ver-

tebra on the left side. The tendons of both crura curve forwards

and upwards so as to enclose the aorta in an arch between them and

the bodies of the vertebrte ; their inner margins are united behind, so

that they form a nearly complete fibrous ring or oval loop round that

vessel. The muscular fibres of the crura, springing from those tendons

in thick bundles, on each side of the aorta, diverge as they pass upwards

to the central aponeurosis. The innermost fibres on each side decussate

with those of the side opposite, those of the right usually lying anterior

to those of the left, and, curving upwards, limit an opening for the

transmission of the oesophagus, before ending in the central apo-

neurosis.

Fig. 221.

—

The Lower Half op

THE Thorax, with four Lum-
bar YERTEBRiE, SHOWIKQ THE
Diaphragm from before (modi-

fied from Luschka). (A. T.) \

a, sixth dorsal vei-tebra ; h,

fourth lumbar vertebra ; c, ensi

form process of the sternum ; d,

the aorta descending iu front of

the lower dorsal vertebraj ; d' , the

aorta emerging in the abdomen
below the arch formed by the

meeting of the pillars of the dia-

phragm ; e, the oesophagus de-

scending through its aperture in

the diaphragm
; /, opening in the

tendon of the diaphragm for the

inferior vena cava ; 1, central, 2,

right, and 3, left division of the

trefoil tendon of the diaphragm
;

4, right, and 5, left muscular part,

descending from the margins of the

tendon to be attached to the ribs
;

6, the right, and 7, the left crus

or pillar of the muscle ; 8, to 8',

in the three upper intercostal spaces

of the right side the internal

layer of intercostal muscles inter-

rupted towards the vertebral co-

lumn, where in the two upper

spaces the external layer, 9, 9, is

seen ; 10, 10, on the left side,

subcostal muscles.

Fig. 221.

I. The lifjamcntum arcuafum internum is a fibrous band which
extends from the body to the transverse process of the first lumbar
vertebra, and sometimes also to that of the second, and arches over the

upper part of the psoas muscle. The Ugamenfum arcuafum cxfernum

extends outwards from the transverse process of the first lumbar
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vertebra to the last rib, arching orer the front of the quadratus lumbo-
rum : it is the upper part of the fascia covering that muscle, somewhat
increased in thickness. From botli ligamenta arcuata diaphragmatic
muscular fibres take their origin, and are directed upwards to the
posterior part of the tendinous centre.

FiS- 222. Fig. 222.—ViKw of the
DiAl'HIlAGJI, FROM BE-
lOTT. (A. T.) I

In the preparation from
wliicli this figure is dra'svii,

the lower ribs and sternum
are thrown upwards so as

to exiJose and stretch the
lower surface of the dia-

jilnagm, and tlie four

upper lumbar vertebra3

have been exposed by the

removal of all the muscles
on the right side, and the

dissection of the psoas mag-
nus and quadratus lumbo-
rum on the left side, a,

the aorta emerging in the
abdomen from between the

pillars on the first lumbar
vertebra ; b, the OBSojiha-

gus, in its aperture between
the muscular crura, repre-

sented too far to the right

;

c, the ajjerture for the

vena cava inferior situated

at the place of union of the

middle and right divisions

of the trefoil tendon; d, the

body of the fourth lumbar
vertebra ; e, c, the twelfth

ribs near their extremities ;

/,/,the ends of the eleventh
ribs

; 3, the tendinoiis part of the right crus ; 2, the left ; 3, the tendinous arch formed
by their union over the aorta, above which the decussation of muscular fibres is seen

;

4, second decussation of muscular fibres in front of the oesophageal opening ; 5, on the
right side, placed near the end of the transverse process of the first lumbar vertebra,

towards which, arching from above and from within, over the + , is seen the ligamentum
arcuatum internum ; and from which, passing towards c, is seen the ligamentum arcua-
tum externum

; 5', on the left side, is in a similar position, but here the quadratus
lumborum muscle is seen descending from the twelfth rib behind the ligamentum arcuatum
externum, and the upper part of the psoas muscle is within the ligamentum arcuatum
intenium

; 6, the middle division of the trefoil tendon, from which in front pass the
slips of attachment of the diaphragm to the ensiform process ; 7, the left, and 8, the
right divisions of the trefoil tendon ; from the outer and anterior margins of these the
costal slijis of the muscle are seen diverging, and from the posterior border of the tendon
the slips of origin proceeding from the ligamenta arcuata and the tendinous arch of the
crura

; 9, part of the quadratus lumborum ; 10, part of the psoas magnus.

c. The fibres arising from the cartihigcs of the si.K lower ribs form a
series of serrated slips interdigitating -with the attachments of thetrans-

versalis nbdominis muscle. They sometimes arise also in part from the

osseous ribs. The fibres proceeding from the ensiform cartilage form
a narrow slip, sometimes divided into two, on each side of whicla there

occurs an interval, in which the lining membranes of the thorax and
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abdomen are separated only by a small quantity of loose connective
tissue. The anterior fibres of the diaphragm are much the shortest.

The fibres of the sternal and costal slips, after being united, rise in an
arched and converging manner to be inserted into the anterior and
external margins of the central tendon.

il. The central tendon— trefoil or cordiform tendon, is a strong aponeu-
rosis, forming the central and highest part of the diaphragm. It is

elongated from side to side, and consists of three lohes or cdcE; partlv
separated by indentations. The right lobe is the largest ; and the
left, which is elongated and narrow, is the smallest of the three. The
central tendon is surrounded on every side by the muscular portion of
the diaphragm, the fibres of which are directly continuous with those of
the tendon. The tendinous fibres cross one another, and are inter-

woven in various directions.

Foramina.—There are in the diaphragm three large perforations for

the passage respectively of the aorta, the (Dcsophagus, and the vena
cava, besides some smaller holes or fissures which are less regular.

—

a. The foramen for the aorta {hiatus aorticus), placed in front of the

vertebrae, is bounded by tendinous fibres of the crura as ah'eady de-
scribed. Besides the aorta, this opening transmits the thoracic duct,

and generally also the vena azygos. h. The foramen for the oeso-

phagus, higher and farther forward than the preceding, as well as a
little to its left, is separated from that opening by the decussating
fibres of the crura. It is oval in form, and is generally entirely sur-

rounded by muscular fibres ; in some rare cases, however, a small part,

the anterior margin, is found to be tendinous, being formed by the

margin of the central tendon, c. The opening for the vena cava
(foramen quadratum) is placed in the highest part of the diaphragm, in

the tendinous centre at the junction of the right and middle alte, poste-

riorly. Its form is somewhat quadrangular ; and it is bounded by
fasciculi of tendinous fibres running parallel with its sides. Besides
the foregoing large foramina there are small perforations through the
crura for the sympathetic and splanchnic nerves on both sides, and for

the vena azygos minor on the left side. Moreover, the larger azygos
vein often takes its course through the right crus.

JRdatiom.—The upper or thoracic surface of the diaphragm is highly arched.
Its posterior and lateral fibres, ascending from their connection with the lower
margin of the thorax, are for a considerable extent placed close to the ribs, the
lungs, especially in their collapsed condition, not descending so far as their

attachments. The vault of the diaphragm rises higher on the right than on the
left side. On the right side in the dead body it rises to the level of the fifth

rib at the sternum, and on the left side only as high as the sixth. This difference
has relation to the great size and firmness of the liver on the right side. It

is covered superiorly by the pleura and the pericardium ; the fibrous layer of
the latter membrane blending with the tendinous centre, as well as with the
fascia covering its muscular substance. The lower sui-face, of a deeply concave
form, is lined by the peritoneum, and has in apposition with it the liver, the
stomach, the pancreas and spleen, and the kidneys.

Nerves.—The intercostals, subcostals, levatores costai-um and triangularis
stemi are supplied by the intercostal nerves. The diaphragm is supplied by the
phrenic nerves from the fourth and fifth cervical nerves, and likewise by sjanpa-
thetic filaments from the plexuses round the phrenic arteries.

Actions.—Movements of Respiration.—The mechanical act of respii-ation
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consists of two sets of movements, viz., those of inspiration and of expii'ation, in

which ail- is successively di-awn into the lungs and expelled from them by the

alternate increase and diminution of the thoracic cavity. The changes in the

capacity of the thorax are effected by the expansion and contraction of its lateral

walls, called costal respiration, and by the deijression and elevation of the floor of

the cavity, through contraction and relaxation of the diaphi-agm, called ahdominal

rcsinration. These two movements are normally combined in the act of respira-

tion, but in different circumstances one of them is resorted to more than another.

Thus, abdominal respiration is most employed in the male, costal resjpiration most
in the female.

Inspiration.—The study of the movements of the thoracic walls in resphation

presents considerable difficulty from the complexity of these movements, and
from the impossibility of perfectly imitating m the dead body the mechanical

conditions ruider which they occur in life. On the prepared skeleton, by raising

and depressing the sternum the ribs may be moved upwards and downwards
nearly parallel to one another ; the first rib moving as freely as the others. But
dui'ing life several causes combine to make the fii'st rib more fixed than those

which follow : as for example, the weight of the upper extremity, and the strain

of the intercostal muscles and ribs beneath. The movements of the thoracic

walls in respiration are as follows : 1st. The antero-posterior diameter is increased

by a forward movement of the sternum with the attached ribs and cartilages ; the

lower end of the sternum is raised and advanced, while the upper end, which in

easy respu-ation is at rest, or nearly so, is only raised in full insi^iration. 2nd.

The lateral diameter of the thorax is increased by the elevation and the rotation

of the ribs ; the first of these movements bringing larger costal arches to a level

occupied in expu-ation by smaller arches above them ; and the second, by the

rotation of the ribs round an axis extending from their vertebral extremities

to the sternum, which everts the lower edgje of the ribs, and increases the width
of their arch outwards. 3rd. The capacity of the thorax, transversely and
antero-posterioiiy. is increased by the elastic bending of the ribs, as well as the

opening of the angle between the ribs and their cartilages, produced by the

resistance of the sternum and weight of the limbs to the forward and upward
motion of the extremities of the cartilages, and by the inclination backwards
given to the middle ribs in their ujiward movement by the oblique direction of

the plane of the costo-transverse articular surfaces. 4tli. Tlie vertical diameter

of the thoracic cavity is increased by the descent of the i^latfonn of the dia-

phragm fonning its floor ; but as any consideraljle elevation of the ribs woidd
tend to diminish the capacity of the thorax in inspiration, the lowest ribs

are drawn backwards and outwards rather than raised. Lastly, it may be re-

marked, that extension of the vertebral column is an important agent in respira-

tion, for when the column is bent forwards, the ribs are pressed together in the

concavity of the cmwe, and, conversely, when the colmnn is extended the ribs

are separated.

Action of the Intercostal JL/scles.—The manner in which these muscles act has

been a subject of controversy from an early time, and is not yet thoroughly deter-

mined. Among those who look upon the intercostal muscles as active in respira-

tion, all are agreed that the external muscles are elevators of the ribs, and
therefore muscles of inspu'ation. According to one view, defended by Haller, the

external and internal layers have a common action, the decussating fibres acting

in the direction of the diagonal between them ; while according to another view,

that of Hamberger, the external intercostal muscles are admitted to be elevators,

but the whole internal are held to be depressors of the ribs. More recently these

views have been modified hy Hutchinson to the extent of admitting that the

external intercostal muscles, and the parts of the internal intercostals placed

between the costal cartilages, elevate the ribs, and that the lateral portions of

the internal intercostals act as depressors. This view is illustrated mechanically,

and supposed by some to be demonstrated, by means of a mechanism of rods

and elastic bands imitating the conditions of the ribs. But the ribs differ from
such rods in respect that they are not straight or rigid bars, and are not

free at either end, but are deeply cuiwed, and have the greatest extent of
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motion in the middle of tlieir arch ; and in the living subject, the ribs, in their

elevation, both rotate upon then- axis and bend u^jon themselves, instead of

describing a simple upward and downward movement like the bars, so that

it is impossible to di-aw any certain conclusion from such imperfect imitations

of the mechanism. On the whole, the deficiency of the external intercostal

muscles in front and of the internal behuid, in which situations they would have
acted as depressors, seems to point to a combined action of the muscles as eleva-

tors of the ribs in the manner maintained by Haller. This view is farther

supported by the result of experiments on the galvanic stimulation of the

intercostal muscles. Thus Duchenne found (Physiol, des Mouvements, &c., p.

647) that the direct galvanic stimulation of the external intercostal muscles

throughout the iifth space caused the lower ribs to rise ; towards the upper, and
likewise that the stimulation of the internal intercostal muscles in the inter-

cartHaginous part of the space also caused the lower rib to rise, and he fai-ther

found that when the galvanic stimtdus was so strong as to reach the mtercostal

nerve, and throw the whole of the internal as well as the external mtercostal

muscles into action, the lower ribs were still elevated. These results received

additional conhrmation from the pathological observation that in cases of

paralysis of the diaphragm and the auxiliary muscles of insphation the ribs were
raised by the sole action of the intercostal muscles, and that in other cases in

which the intercostal muscles were paralysed, while the diaphragm retained its

power, the expansion of the upper ribs was enthely abolished.

Among the more recent anatomical wiiters, Henle inclines to Haller's view
;

Luschka refers to Budge's experiments on the muscles of Living animals, as

proving that the internal intercostal muscles elevate the ribs (Budge, '• Lehi-buch

der Physiologic des Menschen," Weimar, 1800, p. 70^.

The levatores costarum have a similar action with the posterior fibres of the

external intercostal muscles, and ought therefore to be ranked among the agents

of inspiration. The scalene muscles also are usually believed to contril^ute, even
in normal and quiet inspiration, to the support and elevation of the first and
second ribs and it is obvious that the serratus posticus superior must have a

similar effect on those upper ribs to which it is attached.

The action of the duipJn'agm is more easily understood than that of the inter-

costal muscles. By its contraction and descent its convexity is diminished, the

abdominal viscera are pressed do'miwards, and the thorax expanded vertically.

The fibres arising from the lowest ribs, beiug directed nearly vertically upwards
from their costal attachments^ must tend to pull those ribs upwards. Duchenne
has showTi that the contraction of the diaphragm by itself elevates and expands

the lower ribs, but only so long as the vault of the muscle is supported by the

abdominal viscera, for when they are removed it no longer has that action (op.

cit. p. G20). The serratus posticus inferior and quadratus lumborum muscles, by
opposing the diaphragm, and thus giving it a fixed point on which to descend,

become assistant muscles of inspiration. The anterior fibres of the diaphragm
being directed more horizontally towards the central tendon, oppose the forward

motion of the sternum ; hence the sternum becomes arched in patients long

subject to asthma. (Hutchinson, Article " Thorax,'' in Tocld s '' Cyclopasdia of

Anatomy and Physiology ;
" Meyer, " Physiologische Anatomic.")

In more forcible inspiration, and more especially in severe attacks of dyspnoea,

there are called into play other powerful muscles, to secure the rnsj)iratory action

of which a fixed attachment mr.st be provided by the supporo and elevation of

the shoulder and arm ; among these may be enmne'ated the serratus magnus and
pectoralis minor, acting from the shoulder, and the pectoralls major and latissimus

dorsi, acting from the raised aim, which together produce expansion and eleva-

tion of the ribs.

Uxpirafion.—In normal and quiet expiration the diminution of the capacity

of the chest is mainly, if not wholly due to the return of the walls of the

chest to the condition of rest, in consequence of their own elastic re-action, and
of the elasticity and weight of the viscera and other parts displaced by inspira-

tion ; the lungs themselves, after distension by an-, exert considerable elastic

force, and no doubt the ribs and their cartilages react strongly by their elastic
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return from the elevated and bent condition into which they had been thro'mi

by the inspiratory forces. In more forcible acts of expiration, in muscular

efforts of the limbs and trunk, and in efforts of expulsion from the thoracic and
abdominal cavities, all the muscles which tend to depress the ribs, and those

which compress the abdominal cavity, concm- in powerful action to empty the

lungs, to fix the trimk, and to expel the contents of the abdominal viscera. (See

further, " Action of the Abdominal Muscles.")

MUSCLES AND FASCIA OF THE ABDOMElSr.

Fascke.—The superficial fascia of the abdomen is usually

described as consisting of two layers. One of these, the subcutaneous

layer, corresponds in its general features 'with the areolar subcutaneous

tissue of other parts of the body, and contains embedded in it a very

variable and often large quantity of fat. The other, or deeper layer, is

of a denser and more membranous structure, contains a considerable

amount of yellow elastic tissue in its substance, and is united by
intervening fibres, in some places very closely, to the aponeurosis of

the external oblique muscle. These two layers are both continuous

with the superficial fascia on other parts of the trunk : they can be

dissected as distinct layers only on the fore part of the abdomen, and
are separated in a more marked manner in the lower part of its wall,

where subcutaneous vessels, such as the superficial epigastric and cir-

cumflex iliac, lie between them. The deep or elastic layer of the

superficial fascia is bound down by a thin but dense intervening layer

of fibrous tissue to the aponeurosis of the external oblique muscle in

two places more particularly, viz., along the linea alba fi'om the um-
bilicus to the pubis, and in the whole length of Ponpart's ligament.

At the lower ])art of the linea alba it sends fibrous and elastic processes

towards the dorsum of the penis, which form its so-called suspensory

ligaments. By its close union to Ponpart's ligament, it comes into

relation with the fascia lata of the thigh, which is also united to that

structure : but in the neighbourhood of the external inguinal aperture

it remains free, and is prolonged downwards over the spermatic cord

to the scrotum. The subcutaneous layer, losing its fat, is combined
with the deeper layer as they both pass to the scrotum ; and here the

united layer acquires a reddish brown colour, and undergoing a

modification in structure by being mingled largely with involuntary

muscular fibres, constitutes the dartos tunic of the scrotum. Some
involuntary muscular fibres also exist in the altered superficial fascia

which covers the penis. This covering, on leaving the scrotum poste-

riorly, becomes continuous with the superficial fascia of the perina^um.

The parts of the sui^erficial fascia here described have received minute attention

from surg-ical anatomists, because of their close relation to the seat of hernial

tumoiu's ; the adhesion of the fascia to Ponpart's ligament, and its disposition

over the inguinal aperture, spermatic cord, and scrotum, while they prevent the

descent upon the thigh of matter which has been effused beneath the fascia,

cause it rather to spread upwards upon the abdomen or to take its course down-
wards upon the scrotum.

The deep layer of the abdominal fascia is also interesting, as corresponding

with fhe tunica ahdoniinali.t, a strong membrane consisting almost entirely of

yellow elastic tissue, which exists in animals, as may be well seen in the horse

or ox, and which contributes to the support of the viscera.

Muscles.—The muscular wall of the abdomen is formed for the most
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part on each side, of three layers of muscle, the fibres of which run in
different directions ; those of the two most superficial layers being
oblique, and those of the innermost layer being transverse. In fi'ont
those three layers of muscle are replaced by tendinous expansions, which
meet in the middle line ; on either side of that line the fibres of the
recti muscles extend in a vertical direction between the tendinous
layers, supported usually at the lower end by the pyramidales muscles.
Posteriorly the wall is formed in part by aponeurosis, and in part by
muscles of wiiich the fibres are chiefly vertical, viz., the muscles of the
back, and in IVont of them the quadratus lumborum.

Fig. 223.

Fig. 223.—Superficial \iew of the Muscles ov tue Abdomen, from before.
(A. T.) A

14, external oblique muscle ; 15, is placed on the ensifonn cartilage at tlie upper end
of the Imea alba

; 15, umbilicus; 16, symphysis pubis at the lower end of the linea
alba

;
above 16, the pyivimidales muscles are seen shining throu^'h the abdominal

aponeurosis
;
from the upper 1 4 to 1 7, the linea semilunaris ; between this line and the linea

alba are seen the transverse lines of the rectus muscle
; above 22 the curved margin of

Poupart's ligament
; on either side of 16, the external abdominal ring is indicated.

The abdominis escternus obliquus muscle arises from the outer
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surface of the eight inferior ribs, by slips arranged in a serrated series,

four or five of them meeting with origins of the serratus magnus, and
three or four with origins of the latissimus dorsi. The shps of these

two sets of muscles alternate with each other, as the tips of the fingers

of one hand may be made to fit in between those of the other, and
hence they are said to interdigitate, and are termed digitations. The
lower and upper digitations of the external oblique are connected with

the I'ibs near their cartilages, the others are attached to the ribs at

some distance from their extremities ; the lowest digitation generally

embraces the point of the twelfth rib. The ficshy fibres from the last

ribs pass down in nearly a vertical direction to be inserted into the ex-

ternal margin of the crest of the ilium for about the anterior half of

its length ; all the rest incline downwards and forwards, and terminate

in tendinous fibres, which form the broad aponeurosis by which the

muscle is inserted.

The aponeurosis of the external oblique muscle, Avider at the lower

than at the upper part, and larger than that of either of the subjacent

abdominal muscles, extends inwards towards the middle line in front

;

at some distance from this, but farther out above than below, it becomes
inseparably united with the aponeurosis beneath, and forms a part of

the sheath of the rectus muscle in the whole extent of the space from

the ensiform cartilage to the symphysis pubis. The upper part of the

aponeurosis is connected externally with the larger pectoral muscle.

Its lower fibres are closely aggregated together, and extend across from

the anterior superior iliac spine to the spine of the pubis, in the form

of a broad band, which is called PovyarVs ligament. This band is curved

at the middle and outer parts, the convexity of the curve being directed

towards the thigh, a form which is given to it by its connection with

the foscia lata of the limb.

Above the crest of the pubis the fibres of the aponeurosis, separating

from the inner part of Poupart's ligament, leave between tiiem an

oblique opening, the siiporjicial or external abdominal ring, through

which passes the spermatic cord in the male and the round liga-

ment in the female. The direction of this opening is upwards and
outwards, its base being formed by the pubic crest, and its sides by the

two sets of diverging fibres called the pillars. The upper or internal

pillar is attached to the anterior surface of the symphysis pubis, inter-

lacing with the corresponding fibi"es of the opposite side ; the lower

or external pillar is formed by Poupart's ligament, near its attach-

ment to the spine of the pubic bone. The inner pillar is flat and
straight, but the outer, especially near its attachment to the pubis, is

thick and triangular. The innermost fibres of the outer pillar are

continued over the crest of the pubis and beneath the spermatic cord

in a thin somewhat fan-shaped layer called the triangntar fascia, which,

curving upwards and inwards, passes behind the base of the inner

pillar to interlace with the fibres of the opposite side.

A portion of the aponeurosis, which is reflected backwards and out-

wards along the pectineal line from the attachment of Poupart's liga-

ment to the spine of the pubis, constitutes a small triangular process

with a curved external boixler, not far distant from the femoral ring.

This receives the name of Gimhernafs ligament. Some curved fibres,

directed across the diverging pillars and uniting them together, are

named intercolumnar. A few of these, descending upon the spermatic
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eord from the margin of the opening, are prolonged upon that structure

as a delicate fascia, named intercolumnar fascia. The intercolumnar

fibres may be regarded as the lowest of a series of tendinous fibres,

which cross the aponeurosis of the external oblique muscle somewhat

obliquely over a considerable extent of its surface, and the strongest of

which proceed from near the superior spine of the ilium and upper part

of Poupart's ligament.

Varieties.—This muscle chiefly varies in respect to the number of attachments

to the ribs, the slips from the eighth and ninth ribs being occasionally double,

while those from the eleventh and twelfth are sometimes wanting. Besides the

usual sliiJ to the pectoralis major, a slip is sometimes found to the serratus

magnus. The muscle has also been found double, the deeper portion passing

from the three lowest ribs to the crest of the ilium. (Macalister.)

The obliqtms abdominis intermis muscle, placed under cover of

the external oblique, arises by fleshy fibres from the external half or

two-thirds of the deep surface of Poupart's ligament, from the iliac

crest for two-thirds of its length, and by some fibres fi'om the posterior

aponeurosis of the transversalis muscle, in the angle between the crest

of the ilium and the outer margin of the erector spinse muscle. From
those attachments the fibres, spreading somewhat, pass to be inserted as

follows : the most posterior fibres pass upwards and forwards to the

lower margins of the cartilages of the last four ribs, where they are

inserted in the same plane with the internal intercostal muscles ; those

arising further forwards from the crest of the ilium pass, the upper more

obliquely, and the rest more horizontally, forwards to end in an aponeu-

rosis in front of the abdomen ; those from the front part of the crest

extend horizontally inwards to the same aponeurosis ; while the fibres

from Poupart's ligament, usually paler than the rest, arch downwards

and inwards over the spermatic cord, or the rouud ligament of the

uterus, and end in tendinous fibres common to them and the lower

part of the transversalis muscle, and hence known as the conjoined

tendon of these muscles ; through the medium of this tendon they are

attached to the front of the pubis, and for some distance along the

pectineal line, behind and to the outside of Gimbernat's ligament. The
spermatic cord and round ligament pass under the arched lower border

of the internal oblique and transversalis muscles through the internal

or deep abdominal ring.

The aponeurosis of the internal oblique may be regarded as the ex-

panded tendon of the muscle continued forwards and inwards : it extends

from the margin of the thorax to the pubis, and is wider at the upper

than at the lower end. At the outer border of the rectus muscle

this structure divides into two layers, one passing before, the other

behind, that muscle ; and the two reunite at its inner border, so as to en-

close it in a sheath. The anterior layer, as akeady mentioned, becomes

inseparably united with the aponeurosis of the external oblique muscle,

and the posterior layer is similarly incorporated with that of the trans-

versalis. The upper border of the posterior lamina is attached to the

margins of the seventh and eighth ribs, as well as to the ensiform

cartilage. Tliis division, however, of the aponeurosis into layers stops

short a little nbove half way between the umbilicus and the pubis, the

aponeurosis below that level remaining undivided, and along with that

of the transversalis muscle to which it is united, passing wholly in front
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2-24.

/i^^^^-^

of the rectus muscle. The deficiency thus resulting in the posterior

wall of the sheath of the rectus muscle is marked superiorly by a well-

defined lunated edge, whose concavity looks downwards towards the

pubis—the semilunar fold of Douglas.

delations.—The internal oblique

muscle is almost entirely covered
by the external oblique. A small
angular portion only near the place

where its posterior fibres take their

origin, under cover of the latissi-

mus dorsi, is exposed between
that muscle and the external ob-

lique, and even this is not con-

stantly found.

Fig. 224.—Later.^-l View of the
Muscles op the Abdomen and
Tkunk, the Ikternal Oblique
Muscle having been exposed
by the re3i0val of the external
Oblique (modified from Henle).

(A. T.) \

a, anterior sxiperior spinous process

of the ilium ; b, trochanter major

;

c, spine of piibes ; d, lumbar fascia;

VI to XII, the sixth to the twelfth

ribs ; 1 , lower part of the gi-eat pec-

toral muscle, where it is attached to

tlie external oblique muscle ; 2, 2,

lower digitations of the serratus mag-
nus from the fourth to the eighth ribs

;

3, lower costal attachments of the

latissimus dorsi ; 3', its iliac attach-

ment ; 4, trapezius ; 5, divided attach-

ments of the external oblique, left in

connection with the ribs ; 5, aponeu-
rosis of the external oblique divided in

front of the rectus, where it joins the

sheath ; 6, internal oblique at its

middle ;
6', 6', line where it divides

to form the sheath of the rectus
;

+ + ¥ XII, its attachment to the

four lowest ribs ; 6", the conjoined

tendon, and above, and to the out-

side, the internal inguinal aperture

;

7, sartorius ; 8, rectus femoris ; 9,

tensor vagina femoris ; 10, gluteus

medius ; 11, gluteus maximus.

Varieties.—A iibrous inscription

is frequently seen in the upper
part of this muscle prolonged for-

ward from the point of the tenth rib, and a slender cartilaginous slip jjerfectly

separate from that of the rib has been seen Ijdng in this inscription. (Henle.)

An inscription opposite the eleventh rib is described by Macalister.

The cremaster, a muscle peculiar to the male, consists of fibres

lying in series with those of the lower border of the internal oblique

muscle. It presents an external and an internal attachment. The
external attachment is to the inner end of Poupart's ligament, and
there its fibres are continuous with those of the internal oblique muscle ;
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the internal attachment, smallev and less constant, is by means of a

tendinous band to the spine and crest of the pubis, close to the inser-

tion of the internal obhque muscle. The superior fibres of the muscle

Fig. 225.

—

Lateral View
OF THE Trunk, giving

a deep view op the
Serratus Magnus and
Transversalis Abdo-
minis Muscles. ''A. T.) i

(The serratus magnus is

stretched out by the sca-

pula being drawn away
from the ribs, a, coracoid

process of tlie scapula ; h,

glenoid cavity ; c, lower

angle ; d, first dorsal ver-

tebra ; e, placed on the os

pubis, poiut" to the inser-

tion of Grimbernat's liga-

ment ; I, YI, XII, the first,

sixth, and twelfth ribs
;

L', first lumbar vertebra
;

1, upper portion of the

serratus magnus attached

to the first and second

ribs ; 2, second or middle
portion attached to the

second and third ribs ; 3,

lower or fan-shaped por-

tion attached to the ribs

from the fourth to the

ninth ; 4, the extei-nal in-

tercostal muscles ; 5, upper
costal origins of the trans-

versalis abdominis ; 6,

origins of the muscles from
the transverse processes

of the lumbar vertebra3 by
the lumbar aponeurosis

;

6', pai't rising from the

crest of the ilium ; 7, lower

portion rising from the

upper half of Poupart's

Ligament, and passing over

the internal inguinal aper-

ture ; 8, the sheath of the

rectus muscle opened in its

tipper part by removing
the aponeurosis of the ob-

lique muscles ; 9, the same
in its lower part left entire

at the place where the
tendons jiass entirely in

front of the rectus muscle
;

10, the interspinales muscles of the
pyi'iformis.

Fig. 225.

lumbar vertelriB ; 11, gluteus minimus ; 12,

extend between those attachments in a series of successively longer

loops, descending in front of the spermatic cord, a few of them reaching

as low as the level of the testicle : the remaining fibres, the greatest

number of which descend from the outer attachment, and a few from

the inner, spread out inferiorly and are embedded in the substance of a
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fascia, termed crcmasfrric, which adheres to the fascia propria of the

testicle. Sometimes tlie only fibres developed are a bundle descending

from the outer attachment.

In the female there may be almost constantly detected a small Imndle of fibres

descending on the round ligament of the uterus, which coiTespond with the last-

mentioned fibres of the cremaster muscle of the male.

The transversalis abdominis muscle, subjacent to the internal

oblique, arises from the inner surface of the cartilap;es of the six lower

ribs ; from a strong aponeurosis attached to the lumbar vertebrte ; from

the inner margin of the crest of the ilium in the anterior two-thirds of

its extent, and from the iliac third of Poupart's ligament. The greater

part of the fibres have a horizontal direction, and extend forwards to a

broad aponeurosis in front ; the lowest fibres curve downwards like

those of the internal oblique, and are inserted into the front of the

pubis and into the pectineal line, through the medium of the conjoined

tendon already described as common to this muscle and the internal

oblique.

The anterior aponeurosis of the transversalis muscle commences in the

greater part of its extent at the distance of about an inch from the

outer border of the rectus muscle ; but at its upper extremity it is much
narrower, and there the muscular fibres of opposite sides approach

nearly to the middle line behind the recti muscles. It becomes united

with the posterior layer of the aponeurosis of the internal oblique

forming the posterior wall of the rectus sheath, and inferiorly, where

that aponeurosis passes entirely in fi'ont of the rectus muscle, it passes

likewise in front of that muscle.

The posterior aponeurosis of the transversalis muscle extends back-

wards between the last rib and the iliac crest, and opposite the outer

border of the erector spinte muscle, becomes continuous with the lumbar
aponeurosis.

l'(fri('ti<v.—The transversalis has been found fused with the internal oblique

(Soemmering) ; or entirely absent (IMacalister). The spermatic cord has been

seen to pierce its lower border (Guthrie).

The rectus abdominis is a long flat muscle, consisting of vertical

fibres, situated at the fore part of the abdomen, within a tendinous

sheath, formed in the manner already described in the account of the

aponeurosis of the internal oblique muscle ; it is separated from the

muscle of the other side by a narrow interval, which is occupied by a

dense fibrous structure, the tinea alba afterwards described. It arises

from the upper margin of the pubis by a flat tendon consisting of two
parts, of which the internal is much the smaller, and is connected with

the ligaments covering the pubic symphysis, while the external one is

fixed to the pubic crest. Expanding and becoming thinner at the

upper end, the muscle is inserted into the cartilages of three ribs, the

fifth, sixth, and seventh, usually by three distinct parts of unequal

size. Some fibres also are generally found attached to the ensiform

cartilage.

The fibres of the rectus muscle are interrupted by three or more
irregular tendinous intersections, named tinece tramversic. The three

which are most constant are placed, one opposite the umbilicus, another

on a level with the ensiform cartilage, and the third intermediately

between them : and these generally run across the whole muscle.
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When one or two additional transverse lines occur, they are usually
incomplete ; one of them is very generally placed below the umbilicus, the

Fig. 226.Fig. 226.—Deep JIuscles

OP the forepart op

THE Trunk and Shoul-
der. (A. T.) i

For the explanation of

the ret'erences in the upper

part of the figure see p. 195.

c, c, cartilages of the fifth

ribs ; d, ensiform portion

of tlie sternum ; e, sym-
phy.sis pubis

; /, anterior

superior iliac spine ; 1"J,

insertion of the serratus

magnus on the ribs ; 13, on
the right side, the rectus

abdominis ; on the left

side 13', 13', the divided

ends of the same muscle,
a portion being i-emoved

;

14, points to the pyrami-
dalis muscle exposed on
the left side ; 15, on
the right side, the internal

oblique muscle ; 15', origin

of its lower fibres from the
deep surface of Poupart's
ligament ;

15'', conjoined
tendon of the internal ob-

lique and transversalis, de-

scending to the pectineal

line ; between 15' and 15",

the internal inguinal aper-

ture; 15, on the left side, cut
edge of the internal oblique,

shown diagrammatically, to

indicate the manner iu
which its tendon splits to

form the sheath of the
rectus muscle ; 16, the
tendon or aponeurosis of

the external oblique muscle,
uniting in front with the
sheath of tlie rectus.

position of the other is

variable. The inter-

sections do not usually
penetrate the whole
thickness of the mus-
cle, but are confined
chiefly to its anterior

fibres, and are firmly united to the anterior wall of the sheath of the
muscle, while the posterior surface of the muscle has no attachment to
the sheath.

.1

The lineee transversEE have been regarded as indications of the abdominal ribs
VOL. I. y
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of some of the lower animals ; they are rather vestiges of the septa between the

original vertebral myotomes. They sometimes extend outwards from the rectus,

and penetrate partially into the internal oblique.

The pyrainidalis is a small muscle resting on the lower part of the

rectus. It arises from the frout of the pulns and the ligaments of the

symphysis, and becoming narrow as it ascends over the lower third of

the interval between the umbilicus and })ubis, is inserted into the linea

alba.

lielatlons.—Tlie p;yTamidalis is covered in front by the aponeurosis of the other

muscles, and rests posteriorly on the rectus, the size of the lower part of which

is augmented when the pyramidalis is wanting.

Varlrtli's.—This muscle is often abseiit on one or both sides : in some instances

it has been found to be double. It occasionally exceeds the length above stated.

The linoa alia is a white fibrous structure, extended perpendicularly

downwards in the middle line from the cusiform cartilage to the pubis.

This tendinous l)and is formed by the union of the aponeuroses of the

two oblifpie and the transverse muscles, the tendinous fibres being con-

tinued in a decussating manner from one side to the other. Some
longitudinal filires are distinguishable towai-ds its lower end. It is

broader superiorly than inferiorly, and a little below the middle is

widened out into a circular flat space, in the centre of which is situated

the cicatrix of tlic nmhilkus.

The li)ic(C. somilimares are the two curved linear spaces on the surface

of the abdomen, placed externally to the outer margins of the recti

muscles. They are produced by the union of the aponeurotic tendons

of the oblique and transversalis muscles, and they correspond on their

inner side to the outer margin of the sheath of the rectus.

The quadratus lumborum is an irregularly quadrilateral muscle,

slightly broader below than above, placed between the last rib and the

crest of the ilium, close to the vertebral column. It is divisible into

two parts. One of these, arising by fleshy and tendinous fibres from the

ilio-lumbar ligament, and from the iliac crest for several inches near the

place where that ligament is attached, is inserted into the inferior

border of the last rib for about half its length, and by four tendinous

slips into the transverse processes of the four superior lumbar vertebra.

Another series of fibres, arising by two or three tendinous slips from as

many of the inferior transverse processes at their upper margins, passes

in front of those inserted into the same processes, and joins with the

part of the muscle attached to the rib.

Jichifions.—This muscle is placed between the middle and deepest layer of the
lumliar aponeurosis, and its inner part is covered in front by the psoas muscle.

^'(ll•k'fk^K.—The number of the points of insertion of this muscle to the ver-

tebrae, and the extent of its connection with the last rib. vary in different

instances. It is sometimes attached to the body or transverse process of the last

dorsal vertebra.

Actions.—The abdominal muscles not only form a great part of the wall to

enclose and support the abdominal viscera, but by their contractions are capable

of acting successively on those viscera, on the thorax, and on the pelvis. "When
the pelvis and thorax are fixed, the abdominal muscles constrict the cavity and
compress the viscera, particularly if tlie diajihragm be fixed or be made to descend
at the same time, as occurs in vomiting and in the expidsion of the foetus, the

fajccs, and the urine.
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If the vcitebial column be fixed, these muscles press np tlie diaphragm througli

the abdominal viscera, draw down the ribs, and contract the lower border of the

thorax, and so contribute to expiration ; but if the vertebral column be not fixed,

the thorax will be bent directly forwards, when the muscles of both sides act, or

xotated to either side, should they act alternately.

Fig. 227.

Eig. 227. DiAGKAM OF A TRANSVERSE SECTION OP THE WaLL OP THE AdDOMEN, To

SHOW THE CONNECTIONS OF THE LuMBAR AND AliDUMINAL APONEUROSIS, AND THE
Sheath of the Rectus Muscle. (A. T.

) ^

A, at the level of the tbird lumbar vertebra ; B, the fore part, at a few inches above

the pubes.

a, .spinous process of the third lumbar vertebra ; h, body ; 1, external obliqne muscle ;

2. internal oblique ; 3, transversalis ; 4, a dotted line to mark the position of the fascia

lining the abdomen ; 5, 5, in A, the anterior and posterior parts of the sheath of the

rectus, formed liy the aponeurosis of the internal oblique splitting at its outer edge 2'
;

6, the rectus abdominis ; 7, innermost layer of the aponeurosis, covering iu front the

quadratus lumborum, and passing to the root of the transverse process : S, the psoas

magnus and parvus muscles ; 9, the erectores spinie muscles ; 9 + , the middle layer of

the lumb.ar aponeurosis passing to tlie extremity of the tranverse process ; 10, 10 +, the

posterior layer of the lumbar aponeurosis, connected with the latissimus dorsi and serratus

inferior : in A, at the sheath of the rectus, the aponeurosis of the external oblique is

seen to unite in front Avith the sheath, while that of the transversalis is seen uniting

with it behind : in B, the section is taken below the semilunar fold of Douglas, where
all the tendons pass in front of tlie rectus as at 5'

; the + near this, and in a similar

place in A, marks the middle line, and the place of the union of the several aponeuroses

in the linea alba.

If the thorax be fixed, the abdominal muscles may be made to act on the

pelvis ; thus, in the action of climbing, the trunk and arms being elevated and
fixed, the pelvis is drawn upwards, either directly or to one side, as a preparatory

.step to the elevation of the lower limbs.

The attachment of the tendinous intersections of the rectus muscle to tho
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ftiiterior wall of its sheath, causes the fonnation of corresponding- transversa

folds during- its contraction, and may enable the separate parts of the muscle to

act on different portions of the abdominal wall. The pyramidalis muscle
strengthens the inferior part of the rectus.

Lining fascia of the abdomen.—On the inner surface of the wall

of the abdomen is a membranous structure which lines the visceral

aspect of the deepest stratum of muscles ; it is divisible into two
principal parts, the fascia transversalis and fascia iliaca.

The fascia transversalis is named from its position on the deep

surface of the transversalis muscle. It is strongest in the lower part

of the abdomen, where the muscular and tendinous supi)ort is somewhat
weaker. Followed upwards from this situation, the transversalis fascia

becomes gradually less strong, and bej'ond the margin of the ribs it

forms a thin covering for the under surface of the diaphragm. Along
the inner surface of the iliac crest, between the iliacus and trar-aversalis

muscles, the fascia is attached to the periosteum. For about two inches

inwards from the anterior superior iliac spine, it is closely connected

"with the posterior sm-face of Poupart's ligament, and is there directly

continuous with the fascia iliac. At this place also, and to the same
extent it is attached to the fascia lata. About midway between the

iliac spine and the pubis, the external iliac artery and vein, as they pass

out into the thigh, intervene between the fascia transversalis and the

fascia iliaca, and from this point to the edge of Gimbcrnat's ligament

the fascia transversalis is prolonged downwards under the crural arch,

and over the artery and vein, forming the anterior portion of the

funnel-shaped femoral sheath. As this prolongation of the fascia passes

under Poupart's ligament, it is strengthened by a dense band of fibres

(the deep crural arch) which arches over the vessels, and is inserted

into the pubic crest and pectineal line behind the conjoined tendon
of the transversalis and internal oblique. It includes beneath it, internal

to the vessels, a space between Gimbernat's ligament and the vein, suflR-

ciently large to admit the point of the little finger ; this is called the

crural rwg, and is the space through which femoral hernia descends.

About half way between the anterior superior iliac spine and the sym-
physis pubis, and about half an inch above Poupart's ligament, the

spermatic cord in the male, or the round ligament in the female, pierces

the fascia transversalis. The opening thus made is called the internal

or deep abdominal rincj ; the fascia above and internal to it is thin, but

below and external to it is firm and thick, and forms a distinct crescentic

margin, over which the cord or round ligament passes ; from the borders

of the opening a delicate funnel-shaped covering, the 'mftmdihuliform

fascia, is prolonged downwards on the emerging structure, and forms in

cases of ol)]ique hernia one of the coverings of the tumour.
The fascia iliaca, stronger than the fascia transversalis, lines the

back part of the abdominal cavity, and covers the iliacus and psoas

muscles. The densest portion of its fibres is stretched transversely from
the iliac crest, over the margin of the psoas muscle to the brim of the

pelvis, where it is intimately blended with the periosteum. Superiorly,

this membrane, becoming much weaker, is connected internally with

the sacrum, and by small and distinct processes with the intervertebral

substances and the neighbouring margins of the lumbar vertebra3 ; and
finally it becomes blended with the fascia which covers the diaphragm
and torms the ligamentum arcuatum externum. The external iliac
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vessels lie in front of this part of the iliac fascia. To the outer side
of those vessels, the fascia turns forwards to be connected with Poupart's
ligament and the fiiscia transversalis, as already described ; to the inner
side of the femoral vein it is attached to the ilio-pectineal line, alono-

with the fascia lata ; and between these two points, namely, behind the
femoral vessels, it continues downwards over the margin of the pelvis,

forming the back part of the sheath of those vessels.

The psoas parvus is closely connected with the iliac fascia, by means
of an expansion of its tendon.

At the back part of the abdomen there is also a thin but strong
fascia covering the quadratus lumborum muscle and forming the
anterior layer of the lumbar aponeurosis. It is attached at the
outer border of the quadratus to the middle layer of the aponeurosis,

and at its inner border to the roots of the transverse processes of the
lumbar vertebra. Superiorly it forms two strong bands, the ligamenta
arcuata of the diaphragm already described, and inferiorly it is attached
to the crest of the ilium.

The middle layer of the lumbar aponeurosis consists of strong
fibrous bundles which are attached to the posterior layer at the outer
margin of the erector spinae. It intervenes between that muscle and
the quadratus, and is attached internally by three or four slips to the
tips of the lumbar transverse processes. It gives origin at its outer
part to the middle fibres of the transversalis abdominis muscle.

MUSCLES AND FASCIiE OF THE PERINiEUM AND PELVIS.

Fascia of the Perineum—Superficial Fascia.—In the posterior

half of the perimeum the subcutaneous fat is continued deeply into the

ischio-rectal fossa, the pyramidal space intervening between the obtu-

rator fascia and the levator ani muscle. In the anterior half of the

periuEeum, beneath the subcutaneous fat, is placed a special layer of

fascia, continuous with the dartos, the 'proper superficial perinealfascia,

sometimes called fascia of Colles. This fascia is bound down on each

side to the margin of the pubic arch as far back as the ischial tuber-

osity
;

posteriorly, along a line from the ischial tuberosity to the central

point of the perinajum, it turns round the posterior margin of the

transversus perin^i muscle to join the subpubic fascia, to be presently

described. From its deep surface likewise, an incomplete septum in

the middle line dips down to the urethra and passes iorwards into the

scrotum. It thus happens that air blown in beneath the proper perineal

fascia on one side passes forwards and distends the scrotum to a certain

extent on that side ; it may then penetrate to the other also, and if

injected with sufficient force may reach the front of the abdomen, and
travel upwards beneath the superficial fascia ; but it neither passes

backwards to the posterior half of the perinacum nor down upon the

thighs. The same course is followed by urine or matter extravasated

beneath the proper perineal fascia.

The deep perineal or subpubic fascia is stretched across the

pubic arch on the deep surface of the crura of the penis and the bulb

of the urethi-a. It consists of two distinct layers of strong fibrous

membrane, separated by intervening structures. The anterior layer, or

triangular ligament of the urethra, attached to the inferior margin of the
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symphysis pubis aiul to the rami of the pubic and ischial bones, and
extending in the middle line back to the central point of the perina3um,

is perforated about an inch from tlie symphysis by the urethra, imme-
diately before its cx]iansion into the bulb, and above and in front of

this by the dorsal vcjin of the penis in the middle line, and by the pudic

arteries and nerves on each side. At its posterior and inferior extremity

it is connected ^ith the deep layer, and with the recurved margin of

tlie perineal fascia. Between the two layers of the subpubic fascia are

placed the membranous portion of the urethra, the deep transverse and

constrictor muscles of the urethra, and Cow{)er's glands, together with

the ])udic arteries and nerves and the arteries of the bulb. The jwslerior

or doe]) Jcujor consists of a right and left lateral half, which are separated

in the middle line by the urethra close to the neck of the prostate, and

are continued into the capsule of that gland. This layer of fascia is

superficial to the anterior fibres of the levator ani muscle, which lie

between it and the pelvic fascia, and is connected with a thin web of

areolar tissue which extends backwards on the surface of the levator ani

muscle, and is distinguished as the analfascia.

In the female the sul)pubic fascia is divided in the middle by the

vagina.

Fascia of the Pelvis.—The ftiscia lining the pelvis is described

in three parts, viz., the upper part, or undivided pelvic fascia, and
the two lower—the recto-vesical fascia, and the obturator fascia. The
first of these is divided into the other two at the level of a Avliite

band of fibres, stretched from the lower part of the symphysis pubis to

the spine of the ischium. The space between those two fasciie is

occupied by the levator ani and the fat and other contents of the ischio-

rectal fossa.

a. The pelvic fascia is attached at tlie side superiorly for a short

space to the brim of the pelvis, but in front of the line of its osseous

attachment it inclines downwards towards the lower part of the sym-
physis pubis, following the margin of the obturator internus muscle.

Anterior to the spine of the ischium, it lies between the obturator

internus and the peritoneum, and at the back part of the pelvis is con-

tinued as a thin membrane over the pyriformis muscle and the sacral

nerves, and is perforated by branches of the internal iliac artery and
vein.

h. The recto-vesical fascia is the direct continuation of the pelvic

fascia downwards and inwards to the viscera, below the level of the

white line previously mentioned ; ft descends, immediately in contact

with the inner surface of the levator ani muscle, to the prostate gland,

the urinary bladder, and the rectum. On reaching those organs it

spreads over them, and to some extent encases them. Close to the

symphysis pubis, a short band is directed backwards above the prostate

gland, to the bladder, with which it is intimately connected. A similar

band exists at the opposite side of the sym])hysis pubis, and the two
are separated by a narrow depression, in Avhich the dorsal veins of the

penis lie, after entering the pelvis. The bands in question are named
the anfcrior true ligaments of the nrinarij bladder. xVt the place where
it ^s reflected inwards to the side of the bladder, the recto-vesical

fascia forms the hferallnie vesical liijament. At the side of the bladder

and prostate, the fascia gives a ])rolongation forwards on the veins

which cover the prostate, and is firmly adherent to the capsule of
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that organ, except at its base, where an angular furrovr, occupied by
large veins, exists between the prostate and bladder. Into this furrow
the incision for lithotomy ought not to extend, on account of the danger
from wounding the veins and from the infiltration of urine. A portion

of the recto-vesical fascia invests the vesiculaj seminales, and is extended

across between the bladder and the rectum ; continuing into the mem-
brane of the opposide side, it supports the bladder, and separates that

organ from the intestine. On the rectum the fascia is also reflected

upwards and downwards, gradually degenerating into a thin membrane
over the surface of the bowel, as it likewise does on the bladder.

c. The obtarator fascia is a membrane stretched over the lower part

of the surface of the obturator internus muscle within the pelvis. It is

connected superiorly with the white band before referred to, which con-

sists indeed of its superior fibres, and it is attached in the rest of its

circumference to the rami of the pubis and ischium, the ischial tuber-

osit}^ and the greater or lesser sacro-sciatic ligaments. It lines the

inner surface of the obturator internus muscle and presents between its

fibres a canal, which contains the internal mibic artery and nerve in

their course to the perinteum.

The obturator fascia is sometimes included in the description of the pelvic

fascia, whUe the recto-vesical is considered as an offset from it. It will be found,

however, on dissection, that the recto-vesical fascia is always most directly con-

tinuous witli the pelvic fascia, and that the obturator fascia is only loosely con-

nected with it. Indeed, the fibres of the levator ani muscle in most cases pass

upwards to some extent beyond the white line, and thus separate the obturator

from the pel'vic fascia.

The iscMo-redal fossa is a pyramidal space occupied by subcutaneous

fat. It is bounded externally by the obturator fascia, posteriorly by
the gluteus maximus muscle and great sacro-sciatic ligament, and
internally by the recto-vesical fascia ; anteriorly, its base is limited by
the margins of the perineal and the subpubic fascise.

In the female, the pelvic fascia is connected Avith the vagina in the

same manner as with the other pelvic organs.

Muscles.—The muscles of the perinneum differ somewhat in the two
sexes, and must therefore be separately described in each. In both

sexes they may be divided into two groups, according as they are more
immediately connected with the lower orifice of the alimentary canal or

with the genito-urinary outlet. In both groups superficial and deep

muscles are to be distinguished.

A.

—

In the Male.—a. Anal Muscles.—The iuternal or circular

sphincter is a thick ring of unstriped muscle connected with the lowest

circular fibres of the rectum, which will fall more naturally to be

described along with the anatomy of that organ.

The superficial or external sphincter muscle is a tliin layer of

fibres placed immediately beneath the skin surrounding the margin of

the anus. It is elliptical in form, about half an inch in breadth on each

side of th e anus, and is attached posteriorly by a small tendon to the

tip and back of the coccyx
;
passing forwards on each side of the anus,

it becomes blended anteriorly with the transverse and the bulbo-caver-

nosus muscles at the central point of the perinmim, a name given to the

depressed root situated in the male between the anus and the bulb of

the uiethra, and iu the female between the anus and vulva.
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The levator ani arises in front from the posterior surface of the

pubis, near the symphysis and midway between its upper and lower

Fiff. 228. Fig. 228. — SaPERFiciAL view op
THE Muscles of the Perin.kuii

IN the Male (modified from
Bourgery). (A. T.) i

a, crest of tlie pnliis ; h, coccyx
;

c, placed on the tuberosity of the

ischium, points by tlie line to the

greater sacro-sciatic ligament ; x
,

the anus; 1, placed on the sjwngy

body of the urethra in front of the

bulbo-cavernosus muscles ; 2, the

central point of the perinjeum ; 3,

ischio-cavernosus ; 4, transversus

perinEei ; 5, levator ani ; from 2 to 6,

elliptical sphincter of the anus ; sur-

rounding X , is the circular sphincter
;

6, coccygeus muscle ; 7, adductor

longus ; 8, gracilis ; 9, adductor
magnus ; 10, semitendinosus and
biceps ; 11, on the left side, the
gluteus maximus entire ; 11', the

same cut ou the right side, so as to

expose a part of the coccygeus muscle.

borders ; behind from the spine of tlie ischium, and between those

points from the pelvic fascia along the line of attachment of the obturator

fascia. Some of its fibres are also traceable upwards in the substance
of the pelvic fascia above the level of the obturator. From this exten-

sive origin the fibres of the levator proceed downwards and inwards
towards the middle line of the floor of the pelvis. Its posterior fasciculi

are inserted upon the side of the lower end of the coccyx ; the bundles
immediately in front of the coccyx unite in a median raphe with those

of the opposite sides as far forward as the margin of the anus ; the

middle and larger portion of the muscle is prolonged upon the lower
part of the rectum, where it is connected with the fibres of the external

sphincter, and slightly with those of the internal ; and lastly, the
anterior muscular bundles pass between the rectum and the genito-
urinary passages, and, descending upon the side of the prostate, unite
beneath the neck of the bladder, the prostate, and the neighbouring part
of the urethra, with corresponding fibres from the muscle of the oppo-
site side, and blend also with those of the external sphincter and deep
transverse perineal muscles.
The anterior portion of the levator ani, which arises from the ramus

of the pubis, close to the symphysis and above the pubic arch, and also

from the adjacent fascia, is sometimes separated at its origin jjy areolar

tissue from the rest of the muscle. From this circumstance, and from
its connection with the prostate gland, it was described by Santorini,

and since by Albinus and Soemmerring, as a distinct muscle, under tiie

name of the levator 2^rostaict. Its fibres pass backwards parallel with
the middle line.

liclaiwns.—The upper or pelvic surface of the levator ani is in contact with
the recto-vesical fascia, the capsule of the prostate, and the lower end of the
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rectum. The under or perineal surface, invested by the thin anal fascia, is

covered by the fat which occupies the ischio-rectal fossa. The posterior border is

continuous with the coccygeus.

Fig. 229.

—

Left half of the Male
Pelvis, to show the Levator Ani and
Coccygeus Muscles (after Cloquet). ^

a, the promontory of the sacrum ; I,

the crest of the pubis ; c, the last bone of

the coccyx ; d, the spine of the ischium
;

c, the symphysis pubis
; /, a small portion

of the anal part of tlie rectum ;
f/, half

the prostate gland ; /;, half the bulb and

a portion of the penis ; 1 , upper part

of the obturator internus muscle exposed

by removing from within it the pelvic

fascia ; 2, coccj'geus muscle, and above it

and between it and d, the sacro-sciatic

ligaments ; 3, inner surface of the levator

ani ; the white line extending between d
and e, shows the place of its origin from

the fascia of the i^elvis ; below is shown
the descent of the filires to the anus, and

to the portions of the iierinffium before and
behind it.

The coccygeus or levator coccygl% muscle is composed of flesh j?

and tendinou.s libres, forming a thin, flat, and triangular sheet, which

arises by its apex from the spine of the ischium and the lesser sciatic

ligament, and is attached along its base to the border of the coccyx and
the lower part of the sacrum. The fibres of this muscle diverge as they

approach the middle line, while those of the levator ani rather converge

as they descend.

Bdatioyis.—The internal or pelvic surface of this muscle assists in supporting'

the rectum : its external or under surface rests on the front of the sacro-sciatio

ligaments, and on the gluteus maximus muscle.

The levatores ani and coccygei muscles together have been named somewhat
appropriately by Meyer, the pehdc diaphragm.

Varieties.—The coccygeus is sometimes inserted into the side of the sacrum

instead of the coccj-x. A few muscular fibres have been found extending from

the lower part of the sacrum to the coccyx, both in front and behind. The
anterior slip is decribed by Yon Behr and others as citrvator, and the posterior as

c-xtcnaor coccygls. (See Macalister, Muse. Anomalies, p. 6G.)

I. Genito-ueinary Muscles.—Covered by the special fascia of the

perimeum are three muscles, placed superficially—the superficial trans-

verse, the ischio-cavernosus, and the bulbo-cavernosus ; while, situated

more deeply between the superficial and deep layers of the subpubic

fascia, are the deep transverse muscle and the constrictor of the urethra,

sometimes described as one muscle under the name of compressor of

the urethra.

The transversus perinaei muscle arises fi'om the inner surface of

the pubic arch, near the ischial tuberosity, and is directed obliquely

forwards and inwards to unite with the muscle of the opposite side, as

well as with the sphincter ani and bulbo-cavernosus at the central point

of the perina^um. It lies iunnediately in front of the line where the

perineal dips back to join the subpubic fascia.
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Varicflcx.—lb is sometimes absent, and at other times one or more small

muscular slips are found lying on the same plane with it. in front or behind.

The ischio-cavernosns, or erector penis muscle, embracing the eras

penis, arises from the inner part of the tuber isehii, behind the ex-

tremity of the erus penis, and from the pubic arch along the inner and

outer sides of the erus. From this origin the fleshy fibres are directed

forwards to a tendinous expansion which is spread over the lower surface

of the cms penis, and is inserted into the under and outer surfaces of

tliat body towards the fore part.

Varicfk:^.—Houston has described (Dublin Hosp.. rueports, vol. v.). under the

name of e(i»ij)n:s.wiTS mire dorsaHs ju-nin, two slips of muscle, separated from the

erectores penis on each side by an interval, though apparently belonging to them.

They are said to arise from the pubic arch, above the origin of the erector

muscles and the crura of the penis, and, passing upwards and forwards, are

insei-ted above the dorsal vein, by joining each other in the middle Ime. These

muscles, which are well developed in the dog and several other animals, are by
no means constant in the human subject.

The Tjunbo-cavsrnosiis or ejaciilatcr urin^, may be considered as

a single muscle, consisting of two .symmetrical parts.

The fleshy fibres of the muscle take origin beliind from the central

tendon of the perina3um,and from a median tendinous raphe interposed

between the two halves of the muscle. The larger number of the fibres

are directed round the bulb and the adjoining part of the corpus

spongiosum urethrte, and join above that body with those from the

opposite side by a strong aponeurosis. At the fore part, a portion of

the muscle passes over the sides of the corpus cavernosum, and is

attached to that body in front of the erector penis : from its insertion

a tendinous offset is said to be prolonged over the dorsal vessels of the

penis (Kobelt). The posterior fibres, shorter than the anterior, are

inserted into the front of the triangular ligament.

The fibres which invest the most prominent part of the bulb are more or less

distinct from those contiguous to them, and have been described by Kobelt as

forming a separate muscle, to which he has given the name c'0))q)ir.s.sor hcmix-

plucf'nim. hiilhi. The fibres of this muscular slip are connected by a small tendon,

above the urethra, with the corresponding part of the opposite side.

The deep transversiis perinaei muscle is a thin rather inconstant

fasciculus which, arising from the margin of the pubic arch, is directed

inwards and meets with its fellow of the opposite side behind the bulb, at

the central point of the perineum. Its fibres conceal Cowper's gland.

The constrictor uretlirae muscle consists of a number of transverse

fibres extending across the arch of the pubis, some of them above and

others below the membranous portion of the urethra, and closely

embracing it. In some bodies a tendinous raphe, placed over the

middle of the urinary canal, separates each stratum into lateral halves.

Ilchif'wns.—This muscle rests in contact with the deep layer of the triangular

ligament, which separates it from the anterior fibres of the levator ani.

Circular fibres of Santorini (stratum internum circulare, ]\lUller).

—

Beneath the transverse muscle just described is a series of circular in-

voluntary muscular fibres, entirely surrounding the membranous part
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of the urethra : these are continuous behind with the circuhir fibres of

the prostate, and are referred to in the description of that body. (See

Structure of the Prostate.)

Fm. 230.Fig. 230. — PosTERioii YiKw OF tiiePckes

WITH PART OP THK ]jLAL>1)ER ANI>

Uretiika attached (from Santorini). 4

], boily ; 2, rami of the i^ubes ; 3,

obturator interuus muscle ; 5, jjoi-tion of

the fundus and neck of the bladder laid

open ; 6, the i^rostate gland ; 7, trans-

verse fibres of the compressor urethrro

muscle, passing above the urethra ; S,

similar fibres passing beneath that canal.

Yar'u'tics.—A piiho-iirvfliral muscle

was describedbyJames Wilson (Mcdico-

Chirurgical Trans.. London, vol. i. p.

176). and is sometimes referred to as

Wilson's muscle, but has not been re-

cognised as a separate muscle by suc-

ceeding anatomists. An unstriped

piibo-rr.sicul band has been described,

descending from the back of the

s_^anphysis to the neck of the bladder

(Luschka).

I^erves.—The muscles of the urethra and penis are supplied by the inferior

ha3morrhoidal branch of the pudic ner^e ; the levator and sphincter ani by the

inferior hajmorrhoidal and by the fourth and fifth sacral and by the coccygeal

nerv-es ; and the coccygeus muscle by the three last-named nerves.

Actions.—The xj)hi netem of the anus cause by their contraction occlusion of

that aperture. The contraction of the external is usually maintained involun-

tarily, though it may be rendered firmer by an act of the will ; that of the

internal is wholly involuntary.

The Ici-ator ani and eoccijgcm elevate the lower part of the rectum and inv.crt

its anal border, after the protrusion and eversion which accompany defecation.

The n-ini.srrr.si acting together draw backwards and fix the central point of the

perineum, thus assisting to give a base of support to the ejaculator muscle.

The erector 2>cnix serves to compress the cms penis and thus assist in producing

or at least in maintaining the erection of the penis.

The ejaeulafor uriiue compresses the bulb and the adjoining part of the corpus

spongiosum of the urethra, so as to eject forcibly any fluid lodged in the canal.

It comes into action near the end of the process of micturition, when its con-

traction is mainly a ^-oluntary act, and in the emission of the semen when it is

involuntary.

The constrictor vrethr.-r and the circi/Iitr involuntary muscles diminish the

calibre of the urethra and expel its contents ; their fibres contract near the end

of micturition, so as to assist the ejaculator in clearing the canal.

B.

—

In the femai.e. — In the female the anterior fibres of th.o

levator ani embrace the vaiiina as they do the prostate in the male.

The transversus perinsei and the sphincter ani are arranged

nearly in the same manner as in the male.

The erector clitoridis differs from the erector penis of the male by

its smaller size alone.

The sphincter vaginae is attached behind to the central point of

the perina?nm, in common with the sphincter ani and transversus pei'inrei

muscles ; its fibres open out to surround the vaginal orifice and vesti-

bule, closelv embracing on the outer side the two bulbs of the vesti-
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bule ; again approaching each other in front, they become narrow, and

Fi;r. 231. Fig. 231.

—

Muscles of the PERiNiEUM in

THE Female. (A. T.) \

a, clitoris ; h, crus clitoridis ; c, is placed

in the vestibule above the orifice of the

iiretlira ; d, vagina ; x , anus ; e, coccyx
;

1, external sphincter ani muscle ; 2,

sjihincter vaginte ; 2', a few of its fibres

i:)rolongeil to the clitoris ; 3, levator <ani
;

4, on the left ischial tuberosity, points to

the transversus periuM (the inner fibres of

this muscle are represented too far forwards

in the figure) ; 5, G, ischio-cavernosus ; 7,

gracilis ; 8, adductor magnus and semi-

tendinosus, &c. ; 9, gluteus maximus.

are niscrted upon the corpora caver-

nosa of the clitoris, a fasciculus

crossing over these and including

the vena dorsalis. The two halves

of this elliptical muscle appear to

corrcs]wnd strictly to those of the bulbo-cavernosus muscle in the male.

A deep transverse muscle, corresponding to part of the constrictor

nrethrte of the male, has been described as resting on the pubic surface

of the female urethra.

THE MOBPHOLOGY OF THE FASCIA AND MUSCLES OF THE
TRUNK AND HEAD.

Fasciae.—There is a general correspondence in the relation of the deep fascia

to the skeleton and masses of the trunk muscles throughout vertebrate animals.

In its simplest and lowest form the general investing fascia is prolonged from

the surface towards the skeleton in four places, viz., two median, which have

been called respectively the ncuml and lucmal septa, and two lateral, one on

each side, running towards the transverse processes of the vertebra. The layers

of the haemal septum are in close contact in the caudal region, but they are

separated and somewhat complicated in the rest of the trunk by the interpo-

sition of the visceral cavity between them.

In man and the higher animals the dorsal part of the general investing fascia

is represented by the tendinous attachments of the trapezius, latissimus dorsi,

and serrati postici muscles, and by the vertebral aponeurosis and deep temporal

fascia, while the deep fascia of the side and front of the trunk, neck, and

head and the aponeurotic sheath of the limbs correspond with its ventral portion.

The neural septum remains as the median fascial interval of the dorsal spinal

muscles, ligamentum nuchas, &o. The hasmal septum partlj- constitutes the linea

alba, and is elsewhere separated into two as an investment of the visceral cavity,

forming the transversalis, Hiac, and pelvic fasciae. The lateral septum, which is

strongly developed in fishes and amphibia, is only seen at all clearly in the

middle layer of the lumbar aponeurosis of man and the higher animals, being

in them situated much nearer the dorsal than the ventral aspect of the body.

This difference of position is coincident with the greater development of the

ventro-lateral muscles and the limbs in the higher than iii the lower vertebrntes.

Muscles.—The dor.so-lati-ral muscle consists of fibres which more than any

others retain their original segmented character and longitudinal direction. It

is represented in man by the mass of muscles, the chief of which is the erector

spiaa3, which lies in the vertebral groove of the back, and which, arising from the

lower vertebra), splits up as it passes forwards to be inserted iuto other vertebrJB,

the ribs and the skull. It may be divided into three sets of muscles, characterized

by the ditterent direction of their fibres. The lirat set consist of those which riux
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for the most pait in a longitudinal direction, as from spine to spine, in spinalis

and interspinales ; from transverse process to transverse process in longissimus

dorsi and rntertransversales ; or from rib to rib in ilio-costalis. Tlie second set

consist of muscular fibres dii'ected more or less obliquely upwards and outwards
from spines to transverse processes, as in splenius capitis and colli, rectus posticus

major and obliquus inferior. The third set are also oblique, but they are directed

upwards and inwards from transverse processes to spine, as in complexus, semi-

sptnalis, multifidus, and obliquus superior ; and from transverse processes to

laminae, as in rotatores costarum.

In the posterior part of the trunk in tailed animals this dorsal series of muscles
is continued backwards without inteiTuption as the superior caudal muscles, and
in man an occasional muscle is sometimes found developed as an extensor coc-

cygis ; but as a general rule owing to the very slight development of the caudal

vertebrce, and the large size of the pelvic girdle, the dorso-lateral muscles do
not in man extend beyond the upper part of the sacrum.

Anteriorly this muscle is prolonged to the side of the head, where it forms
'the group of temporal, pterygoids, masseter, and probably the orbital muscles.

The connection between these muscles and the dorsal muscles is well seen in the
Tailed-Batrachians, where the fibres of the dorsal muscle are directly continuous

with those of the temporal. In man this continuity is interrupted by the ossifi-

cation of the temporal ridge and root of the zygoma.

The Tcniro-latcral muscle, while equally simple in the lowest vertebrates with
the dorso-lateral, presents in the higher animals much greater complexity lioth of
form and attachments. As regards its general relation to the vertebral axis of
the body it may be divided into two portions, which are usually quite distinct

from each other.

The first or deeper portion is that to which the name of hupnx'ml may most
properly be applied. It consists of fibres which lie for the most part immediately
imder the bodies of the vertebra and attached to them. They may also

spread round the internal surface of the walls of the visceral cavity of the

body, and may even, as in the diaphragm and levator ani, spread across that

cavity, forming one or more muscular partitions. Posteriorly this set of muscles
is prolonged on the under surface of the taU, as the most deeply situated layer,

corresponding to an occasional muscle in man, the cuiwator coccygis. In man,
also, two prolongations are sent outwards on the hind limb, one on its preaxial

border, the psoas, the other on its postaxial, the pyriformis. Passing forwards, we
find belonging to the same gi'oup, the subvertebral muscles, represented in man by
the subcostals, but which in birds, serpents, &c., are very largely developed as

the retrahentes costarum and the levatores costanmi intemi ; also the various

diaphragms, including the post-cardiac or midriff, and the pelvic or levator ani.

In this list, also, should be placed the triangularis stemi, or, as it is called by
some, the subcostalis anterior.

In front of the thorax these hypaxial muscles are prolonged in two sub-divi-

sions, of which the upper forms the recti antici and longus colli, and the lower
includes the muscles which connect together the various parts of the hyo-
branchial arches and jaws, and invest the buccal and pharyngeal cavities ; the
chief of these being the hj^oid and styloid muscles, the digastric, or at least its

posterior belly, the lingnial muscles, the buccinator and palatal muscles, and the
constrictors of the pharj-nx.

The second or more superficial portion of the ventro-lateral muscle may be dis-

tinguished as pnrax'inl (Mivart). It arises in connection with the transverse

processes of the vertebrre, from their lower surfaces and tips and from the lateral

septa and general fascial investment. It thus at its place of attachment to the

vertebral axis separates the epaxial from the hypaxial sets of muscles. It is

further distingiiished by the disposition which certain of its sclerotomes show to

ossification in the ribs and the limb-girdles. These paraxial muscular bundles

form the superficial layer of muscles on the ventral surface of the tails of fishes,

&c., and almost the entire thickness of the muscular layer which bounds the

visceral cavity of all vertebrates. Their connection with the alimentary canal is

limited to its extremities where they form the external sphincters.
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According to the direction of its fibres tlie trunk portion of tliis muscular mass
may be divided into two groups of muscles, a mitral with longitudinally directed

fibres and a Intcral witli more or less obliquely directed fibres.

The Ti-nfml group is represented in man by the rectus abdominis, rectus

thoracis (an occasional muscle), and the sterno-mastoid, and repeats more closely

tlie ^;impl8 segmented condition of the dorsal muscle than is the case with th.e

lateral filires. In fishes the oblique fibres are almost entirely wantmg. and in

the lower vertebrates generally they are less developed than the longitudinal.

On the other hand in the higher forms, as in man. the oblique fibres are the

more important, the longitudinal fibres being in certain places (thorax)

absent altogether, or only occasionally present as rectus thoracis. Again, the

connection of the rectus thoracis with the sterno-mastoid is but rarely seen in

man. In some animals, as Lepidosiren. the ol)lique fil>res are directly continuous

with the longitudinal, but in man greater differentiation exists, for the lateral

muscles are merely prolonged forwards as strong aponeuroses which fomi a

filjrous sheath for the rectus on each side of the middle line. In man these

tongitudinal fibres have little or no connection with the muscles of the limbs, but

in IJrodelans they are continued outwards upon the ventral aspect of each limb

as part of the pectoralis major and gracilis.

Longitudinal fibres are also found in the pyramidalis. a small rudimentary

muscle in man, but which in marsupials and monotremes is extremely large :

they are also fovind, but rarely, in man between tlie lateral oblique muscles

forming a laimil rcctiix, which consists of a few filsres running between the lower

ril)s and the ilium. Posteriorly ngain the longitudinal direction is maintained

by certain fibres of the quafkatus lumborum.
The hitcrid group of trunk muscles, distinguished by the oblique direction of

their fibres, is divisible usually into three or it maj- be into four- layers. In the

lowest vertebrates this stratification does not occur, but in the higher animals it

is coincident with the dift'erentiation of separate muscles. Of these layers three

nre very constant in their relations and extent, but the fourth, which is the

most superficial, though very constantly found, is on the whole only a partial

layer. In man these layers are repi'esented, the first three by the abdominal

muscles, the external and internal oblique and transversalis respectively, and the

fourth by the platysma myoides. the facial, auricular and epicranial muscles.

The transverse or deepest of these layers is represented by the transversalis

muscle, and according to Humphry and others by the triangularis stemi and the

subcostals. which, however, have already been described as belonging more pro-

perly to the hj7)axial set of muscles.

The internal oblique is in series with the internal intercostals. levatorcs costa-

rum. anterior cervical and lateral lumbar intertransversales, and scaleni muscles.

It is also in most direct connection with tlie quadratus lumborum. Posteriorly

this layer furnishes the ischio-caudal (occasionally found in man), the erector

penis, compressor urethras, and transversus perinrei. Laterally it gives the costo-

scapular muscles, serratus magnus and levator scapulaj. and the costo-coracoid,

or subclavius. to the shoulder girdle.

The external oblique laj-er is prolonged upwards iipon the side of the chest, and
outwards upon the fore limb as pectorales major and minor, latissimus dorsi, and
between the limb and the head, as cleido-mastoid and trapezius.

The fourth layer, corresponding to the panniculus camosus of animals, seems

to be mainly developed from the cutaneous surface of the last or external oblique

layer ; it is also developed in close connection with the skin and fascial invest-

ment. In man this layer extends only upon the surface of the head and neck,

and very slightly over the shoulder. It forms the subcutaneus colli or platysma

niyoides. and those slight continuations downwards which are found upon the

surface of the pectoral and deltoid muscles. On the surface of the head this

lonns the epicranial inuscles. with the intervening aponeurosis, the auricular

and the facial muscles, except the orbicularis palpeVn-arum. All these muscles

lire attached to bone usually bj- one end only, the other being attached to the

i-kni or to the cartilage of som.e moveable structiire. but in some cases tliey may
reach to the deeper stmctures by both end.'*. Portions of this layer in animals
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may blend with or even take the place of pai-ts of the subjacent muscles, or they
may be enormously developed as compared v/ith the other layers, or lastly, the
whole layer may be aboii;ed. (See the works of Humphry and Mivart, as quoted
at p. ISo.)

THE SURGICAL ANATOMY OF HESH-IJE.

Ill counection with the description of the fasciasand muscles forming
the walls of the abdomen, it is desirable to introduce a short account
of the aiiatomical relations of the various kinds of abdominal hernial

These hernial protrusions are chiefly of three kinds, i/if/tti/ial, /(moral,

and wnhilkaL The last-named, however, which occurs at the umbilicus,
inasmuch as it presents relations by no means intricate, need not be
more than mentioned in an anatomical work. An inguinal hernia
following the course of the spermatic cord from the cavity of the abdo-
men, and a femoral hernia coming through the crural canal at the inner
side of the femoral vessels, have important anatomical relations which
must be studied with the greatest attention.

INGUINAL HEENIA.

The inguinal canal, through wliich the spermatic cord passes from
the cavity of the abdomen to the testis, and through which an inguinal
hernia also passes, begins at the internal abdominal ring, and ends at

the external one. It is oblique in its direction, being parallel with and
immediately above the inner half of Poupart's ligament ; and it measures
two inches in length. The external ring is innnediately over the ciest

of the pubis, and the internal is opposite the middle of Poupart's liga-

ment. In front the canal is bounded by the aponeurosis of the external
oblique muscle in its whole length, and at the outer end by the fleshy

part of the internal oblique also ; behind it, is the fascia transvcrsalis,

Fig. 232.

—

The Aponeurosis of the ^^^- -^-'•

External Oblujue Muscle and
THE Fascia Lata.

1, the internal pillar of the .ib-

ilominal ring ; 2, the external pillar

of the same (Poupart's ligament) ; 3,

transvea'se fibres of the aponeurosis

;

4, pubic part of the fascia lata ; .5, the

sjiermatic cord ; 6, the long saphenous

vein ; 7, oviter part of the fascia

lata.

together with, towards the

inner end, the conjoined ten-

don of the two deeper abdomi-
nal muscles. Above, the canal

is bounded by the arching
lower borders of the internal

oblique and transversalis mus-
cles, while below, it is sup-

ported by the broad surfoce

of Poupart's ligament, which
separates it from the sheath

of the large blood-vessels de-

scending to the thigh, and from the femoral canal at the inner side of
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those vessels. The deep epigastric nrterv is close to the inner border

of the internal ring, and the femoral vessels are beneath it, and rather

to its inner side.

Fi-. 233.

^i^:^'^

./

Fig. 233.

—

Deeper Dissection of the Abdominal Wall in the Groin.

The aponeurosis of the external oblique muscle having been divided and turned down,
the internal oblique is brought into view with the spermatic cord escaping beneath its

lower edge ; 1, aponeurosis of the external oblique ; 1', lower part of the same turned
down ; 2, internal oblique muscle ; 3, spermatic cord ; 4, saphenous vein.

The spermatic cord, which occnpies the inguinal canal, is composed
of the arteries, veins, lymphatics, nerves, and excretory duct (vas

deferens) of the testis, together with a quantity of loose areolar tissue

mixed up vrith those parts.

The coverings given from the constituent parts of the abdominal
wall to the spermatic cord, besides the integuments, are, from the
external ring a prolongation of the intercolumnar or spermatic fascia ;

the cremasteric muscle and fascia from the lower border of the internal

oblique muscle, and a thin, funnel-shaped prolongation of the trans-

versalis fascia from the edge of the inner ring (infundibuliform ftiscia).

Lastly, on the inside of the abdominal walls is the peritoneum, and a thin

layer of areolar tissue lying between the peritoneum and fascia transver-

salis, and usually containing a small quantity of sub-peritoneal fat.

Vaeieties of inguinal herni^e.—Two principal forms of inguinal

hernia are described which are distinguished according to the part of
the canal in which they first enter, as well as by the position which
they bear with respect to the epigastric artery. Thus, when the hernia

takes the course of the inguinal canal from its commencement, it is

named oblique, because of the direction of the canal, or external, from,

the position which its neck bears with respect to the epigastric artery.

On the other hand, when the protruded part, without following the
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Fi?. 234.

.53/

Fig. 234.

—

The Inguinal Canal and Femoral Sheath fullt exposed.

The lower part of the external oLlique has been removed (with the exception of

Poupart's ligament), a portion of the internal oblique raised, and the transversalis

muscle and fascia brought into view. The femoral artery and vein are seen to a small

extent, the fascia lata having been turned aside and the sheath of blood-vessels laid

open. 1, external oblique muscle ; 2, internal oblique ; 2', part of same turned up ;

3, transversalis muscle. Upon the last-named muscle is seen a branch of the circumflex

iliac artery, with its companion veins ; 4, transversalis fascia ; 5, spermatic cord covered

with the infundibuliform fascia. 6, upper angle of the iliac part of fascia lata ; 7, the

sheath of the femoral vessels ; 8, femoral artery ; i), femoral vein ; 10, saphenous vein ;

11, a vein joining it.

length of the canal, passes at once through its posterior Tvall at a point

opposite the external abdominal ring, the hernia is named, Irom its

course, direct, or, from its relation to the epigastric artery, iniernal.

Oblique inguinal hernia.—In the common form of this hernia the

protruded viscus carries before it a covering of peritoneum (the mc of

the hernia), derived from the outer fossa of that serous membrane ;

and, in passing along the inguinal canal to the scrotum, it is succes-

sively clothed with the coverings given to the spermatic cord from the

abdominal parietes. The hernia and its sac lie directly in front of i\\%

vessels of the spermatic cord, and do not extend below the testis, even

when the disease is of long standing.

When the hernia does not extend beyond the inguinal canal, it is distinguished

by the name hiihonoeeh- : and when it reaches the scrotum, it is commonly named
from that circumstance scrotnl hernia.

There are two other varieties of oblique ingufeial hernia, in which the

peculiarity depends on the condition of the process of peritoneum that accom-

panies the testis when this organ is moved from the abdomen. In ordinary

circumstances the part of the peritoneum connected immediately with the

testis, becomes separated after biith from the general ca-vity of that serous

VOL. I.
^
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membrane by the obliteration of the intervening^ canal ; and the hernial pro-

trusion occurring after such obliteration has been completed, carries with it a
distinct serous investment—the sac. But if this process of obliteration should

not take place, and if a hernia should be formed, the protruded part is then
received into the cavity of the tunica vaginalis testis, which serves in the place

of its sac. In this case the hernia is named congenital (hernia tunicas vaginalis,

—Cooper). It is thus designated, because the condition necessary for its for-

mation only exists normally about the time of birth ; but the same kind of

A Fi". 1) Fig. 235.

—

Diagram of a part op the
Peritoneum and the Tunica Vagina-
lis Testis.

Ill the first, A, the serous investment of

the testis is seen to be continuous with

the peritoneum ; while in the second, B,

tlie two membranes ai'e shown distinct from
each other. 1, the peritoneal cavity ; 2,

the testis.

hernia is occasionally found to be
first formed in the adidt, obviously in

consequence of the tunica vaginalis re-

maining miclosed. and still continuous

with the peritoneum. The congenital hernia, should it reach the scrotum,

passes below the testis ; and, this organ being emljedded in the protruded

viscus, a careful examination is necessary m order to detect its position. This

peculiarity serves to distinguish the congenital from the ordinary form of the

disease.

To the second variety of ingumal hernia, in which the distinguishing character

depends on the state of the tunica vaginalis testis, the name infantile has been

applied (Hey). The hernia in this case is covered with a distinct sac, which is

agam invested by the upper end of the tunica vaginalis. The relative position

of the two serous membranes (the hernial sac and the tunica vaginalis) may be

accoimted for by supposing the hernia to descend when the process of the perito-

neum, which accompanies the testis from the aljdomen. has Ijeen merely closed

at the upper end, but not obliterated for any length. Hence during an operation

in such a case, the hernial sac is met with only after another serous bag (the

tunica vaginalis testis) has been divided. The peculiarity here described has

been repeatedly found present in the recently formed hemite of grown persons.

Tlie term infantile, therefore, like congenital, has reference to the condition

of certain parts, rather than to the period of life at which the disease is first

formed.

Li tliefcmaU, oblique inguinal hernia follows tlie course of the round

ligament' of the uterus along the inguinal canal, in the same manner as

in the male it follows the spermatic cord. After escaping from the

external abdominal ring, the hernia lodges in the labium pudendi.

The coverings arc the same as those in the male body, with the

exception of the cremaster, which does not exist in the female : but it

occasionally happens that some fibres of the internal oblique muscle

are drawn down over this hernia in loops, so as to hare the appearance

of a cremaster (Cloquet).

A strictly congenital inguinal hernia may occur in the female, the protruded

parts being received into the little diverticulum of the peritoneum (canal of

Nuck), which sometimes extends into the ingumal canal with the round ligament.

But as this process of the peritoneum, in such circumstances, would probably not

differ m any respect from the ordinary sac, there are no means of distinguishing

a congenital hernia in the female bodj-.

Eirect inguinal hernia (internal : ventro-inguinal).—Instead of
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following the whole course of the inguinal canal, in the manner of the

hernia above described, the viscus in this case is protruded from the

Fis. 236.Fig. 236.

—

Internal View of the
Vessels related to the Groin.

A portion of the wall of tlie abdo-

men and pelvis of the left .side, seen

from behind. 1, symphysis of the

pubis ; 2, irregular surface of the

hip-bone separated from the sacrum
;

3, ischial .sjjine ; 4, ischial tuberosity
;

5, obturator internus ; 6, rectus,

covered with an elongation from 7,

fa.scia transversalis ; 8, fascia iliaca

covering the iliacus nuiscle ; 9, psoas

niagnus cut ; 10, iliac artery ; 11,

iliac vein ; 12, epigastric artery and
its two accompanying veins ; 13, vessels

of the spermatic cord, entering the

abdominal wall at the internal ring

the vas deferens joining them from

below ; 14, two obtui-ator veins ; 15,

the obliterated umbilical artery.

abdomen to the groin directly

through the lower end of the

canal, at the external abdomi-

nal ring. At the part of the

abdominal wall through which the direct inguinal hernia finds its way,

there is recognised on its posterior aspect a triangular interval,

Fig. 237.—A Direct Incuinal Her- Fig. 237.

NiA ON THE Left Side, covered
BY THE CoN,TOINED TeNDON OF THE
Internal Oblique and Trans-
versalis Muscles.

1, aponeurosis of the external ob-

lique ; 2, internal oliliciue turned up
;

3, transversalis muscle ; 4, fascia

transversalis ; 5, spermatic cord ; 6,

the hernia. A small part of the epi-

gastric artery is seen through an
opening made in the transversalis

fascia.

the sides of which are formed
by the epigastric artery, and
the margin of the rectus mus-
cle, and the base by Poupart's

ligament. It is commonly
named the triangle of Hessel-

bach. Through this space the

hernia is protruded, carrying

before it a sac from the fossa of the peritoneum internal to the obliterated

hypogastric artery; and it is in general forced onwards directly into the

external abdominal ring.

The coverings of this hernia, taking them in the order which they

are successively applied to the protruded viscus, are the following:

—

z 2
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The peritoneal sac and the subserous membrane which adheres to ii:,

the fascia transversalis, the conjoined tendon of the internal oblique

Fig. 238.
Fig. 238.—A Small Oblique and a Direct

Inguinal Her.nia, on the IIight Sii>e.

1, tendon of the external oblique turned
down ; 2, internal oblique turned uj) ; S,

transversalis ; 4, on its tendon alsove a part

of the ei^igastric arterj', which has been ex-

posed bj- dividing the fascia transversalis-

;

5, the spermatic cord (its vessels separated)
;

6, a bubonocele ; 7, direct hernia protruded,

at the conjoined tendon of the two de jier

muscles, and covered by a prolongation of

the fascia transversalis.

and transverse muscles, and the in-

tercolumnar (external spermatic)

fascia derived from the margin of

the external abdominal ring', to-

gether with the superficial fascia

and skin. With regard to the con-

joined tendon the hernia may be
covered by it, or may pass through
an opening in its fibres, or may
escape beneath it.

The spermatic cord is commonly placed behind the outer part of the

hernia. The hernial sac is not, however, in contact with the vessels of

the cord. The investments given from the fascia transversalis to those

vessels and to the hernia respectively, are interposed.

But the point at which the internal inguinal hernia passes through

the triangle of Hesselbach is subject to some variation. Instead of

pushing directly through the external abdominal ring (the most frequent

position), the hernia occasionally enters the inguinal canal nearer to the

epigastric artery, and, passing through a portion of the canal to reach

the external ring, has therefore a certain degree of obliquity. This form
of hernia is frequently called internal oblique inguinal. Direct inguinal

hernia is very rarely met with in the female. In the single case

observed by Richard Quain as well as in the few cases found recorded

in books, the hernia though not inconsiderable in size was still covered

by the tendon of the external oblique muscle.

femoraij hernia.

A femoral hernia leaves the abdomen at tlie groin, passing beneath

the lower margin of the broad abdominal muscles, and over the anterior

border of the hip-bone immediately at the inner side of the large femoral

blood-vessels. It takes its course through the innermost compartment
of the sheath of the femoral vessels till it reaches the saphenous opening,

when it turns forwards through the opening towards the front of the

thigh, and is even l)ent upwards in the groin.

The femoral sheath is a somewhat funnel-shaped structure em-
bracing the upper parts of the femoral artery and vein. It is wide
superiorly, but embraces the vessels closely below. It is formed by the

lining fasciaj of the abdomen, the transversalis fascia being in front,

and the iliac fascia behind. On removing its anterior wall the sheath
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is found to be divided into three compartments, by fibrous septa ; the

outer compartment containing the femoral artery, the middle, the

Fig. 239.—The Groin of the Right
Side dissected so as to display

THE Deep Femoral Akch.

1, tlie outer part of the femorai

arch ; 1', part of the tendon of the

external oblique muscle, with external

inguinal ring, projecting through

which is seen a portion of the sper-

Toatic cord cut ; 2, the femoral arch

at its insertion into the spine of the

pubis, and to the outer side the

fibres of Gimbemat's ligament ; 3,

the outer part of the femoral sheath
;

4, the spermatic cord ; 5, the deep

femoral arch—its inner end, where it

is fixed to the pubis ; fi, internal

oblique muscle ; 7, trausversalis ;

below this the transversalis fascia

continued into the femoral sheath

under the deep femoral arch ; 8, con-

joined tendon of the internal oblique

and transversalis muscles ; 9, a band
of tendinous fibres directed upwards
behind the external abdominal ring.

Fig. 239.

-.4m>.

femoral vein, and the inner being- occupied merely by lymphatic vessels,

a gland, and some fat. This inner compartment is about half an inch

long, and from its being the passage through which the hernia descends,

has been called the femoral or crural canal. The upper extremity of

the canal presents a rounded apei'ture towards the cavity of the

abdomen, usually of sufficient size to admit the point of the forefinger
;

its size, however, varies in different persons, and it is larger in the

female than in the male. This aperture is called the femoral ring, and
is covered when viewed from the inside by peritoneum, and beneath

that by the subperitoneal connective tissue, which here forms the crural

septum (Cloquet). On tln-ee sides the ring is bounded by A'ery un-

yielding structures. In front are the femoral arches, the superficial

being formed by Poupart's ligament, and the deep by a strong bundle

of fibres, which, springing from the under surface of Poupart's ligament

outside the femoral vessels, extends across the forepart of the femoral

sheath and widening at its inner end, is fixed to the pectineal line

behind Gimbernat's ligament. Behind the ring is the hip-bone covered

by the pectineus muscle and the pubic layer of tlie fascia lata ; on the

outer side lies the external iliac vein, but covered with its sheath ; and
on the inner side are several layers of fibrous structure connected with

the pectineal line—namely, Gimbernat's ligament, the conjoined tendon

of the two deeper abdominal muscles, and the fascia transversalis, with

the deep femoral arch. The last-mentioned structures—those bounding
the ring at the inner side—present respectively a more or less sharp

margin towards the opening.

Relations to blood-vessels.— Besides the femoral vein, the posi-

tion of which has been already stated, the epigastric artery is closely

connected with the ring, lying above its outer side. It not unfre-

([uently happens that an aberrant obturator artery descends into the
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pelvis at the outer side of the rin^^ or immediately behind it ; and in
some rare cases that vessel passes over the ring to its inner side. An
obturator vein also has occasionally the same course ; and small
branches of the epigastric artery will be generally found ramifying on
the posterior aspect of Gimbernat's ligament. In the male the sper-

matic vessels are separated from the canal only by the femoral arch.

Fig. 240. Fig. 240.

—

View op the relations of'

THE Vessels of the Groin to a
Femoral Hernia, &c. (from R.
Quain). ;\-

In the upper part of the figure a
portion of the flat muscles of the
abdomen has been removed, dispLaying

in part the transversalis fascia and
peritoneal lining of the abdomen ; in

the lower the fascia lata of the thigh is

in part removed and the sheath of the

femoral vessels opened : the sac of the
femoral hernial tumour has also been
Oldened.

a, anterior sui^erior spinous process-

of the ilium ; b, aponeurosis of the ex-

ternal oblifjue muscle above the exter-

nal inguinal aperture ; c, the abdomi-
nal peritoneum and fascia trans-

versalis ; (?, the iliac portion of the

fascia lata near the saphenous opening
;,

c, sac of the femoral hernia ; 1, points,

to the femoral artcrj ; 2, femoral vein

at the place where it is joined by the

saphenous vein ; 3, epigastric artery

and vein passing up towards the back
of the rectus muscle ; + ,

placed upon
the iipper jaart of the femoral vein,

close below the common ti'unk of the
epigastric and an aberrant obturator artery ; the latter artery is seen in this case to pass

close to the vein and between it and the neck of the hernial tumour.

Descent of the hernia.—When a femoral hernia is being formed,

the protruded part is at first vertical in its course ; but at the lower end
of the canal it bends forward at the saphenous opening, and, as it

increases in size, ascends over the iliac part of the fascia lata and the

femoral arch. "Within the canal the hernia is very small, being con-

stricted by the unyielding structures which form that passage ; but

when it has passed beyond the saphenous opening, it enlarges in the

loose fatty layers of the groin ; and, as the tumour increases, it extends

outwards in the groin towards the iliac spine of the hip-bone.

Coverings of the hernia.—The coverings of a femoral hernia in

order from within outwards are, the peritoneum (which forms the sac);

the septum crurale and the sheath of the femoral vessels. These two
structures combined constitute a single very thin covering, known as

tiie fascia propria of the hernia (Cooper). It sometimes happens that

the hernia is protruded through an opening in the sheath, which there-

fore in that event docs not contribute to form the fascia propria. Lastly

the hernia is covered by the cribriform ftxscia, covering the saphenous,

opening ; the superficial fascia and skin.
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E
Section IV.—ANC^OLOGY,

OR, DESCEIPTIOX OF THE BLOOD-YESSELS AXD
ABSOEBENT VESSELS.

The vascular system, as a -whole, comprehends two sets of vessels,

viz., those carrying blood and those carrying lymph or chyle. The
first, constituting the sanguiferous system, includes the heart or central

propelling organ and the peripheral channels for the blood, viz., the

arteries, capillaries and veins. The absorbent system includes the
smaller and larger lymphatic and lacteal vessels, together with the

lymphatic and mesenteric glands with wliich many of these vessels are

connected. The descriptive anatomy of the heart is given along with
that of the thoracic viscera in the second volume : the account of the

minute structure of the blood-vessels and of the lymphatic vessels and
glands will be found in the part of the same volume which treats of

the General Anatomy. Under the present division, therefore, will be
brought only the descriptive anatomy of the principal blood-vessels and
absorbent vessels.

1.—BLOOD-YESSELS. ARTERIES AND VEINS.

The descriptive anatomy of the blood-vessels includes an account of

their form, position, mode of division, distribution, anastomosis with
each other, and relation to other parts. Seeing, however, that the

blood-vessels are subject to frequent variations, while the most constant
forms and modes of distribution are described as the normal, it will be
necessary also to make frequent reference to the more important
varieties which have been observed.

The varieties of blood-vessels may consist either of a deviation from
the usual size of the channels or from their usual position and their

connection with other vessels. Thus, they may be described as con-

sisting in differences of origin from the main stem, or from a branch,

or from quite another source than that which is the most common
or usual. But some varieties are so common that it becomes doubtful

which form is to be described as normal.
Many of the vascular varieties are not only compatible with life,

but cause no disturbance whatever in the performnuce of the ordinary
functions of the body. Others are of such a nature as to be coni-

patible only with the conditions of the circulation subsisting during
foetal or intra-uterine life, and therefore prove fatal at birth. Some
are of considerable interest from their frequency, and others from their

existing in situations which are liable to diseases requiring surgical

operations.

Many vascular varieties repeat forms which are natural in diflFerent

species among the lower animals ; others are obviously due to the per-

sistence of early foetal forms of distribution ; and not a few are expli-

cable on the supposition of abnormal enlargement or diminution of

naturally existing vessels.
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Fig. 241.

—

General View of the Heart and Bloob-Vesselb, from before and
FROM THE right SIDE IN A MaLE AltULT. 1

A, Right auricle ; B, left auricular appendix ; C, right ventricle ; D, part of the
left ventricle ; I, aortic arch, and descending aorta ; II, trunk of the pulmonary artery

dividing into its right and left branches, and connected to the aorta by the cord of the
ductus arteriosus ; III, vena cava suiierior ; IV, vena cava inferior.

1, innominate artery and right carotid ;
1', left carotid ; 2, right and left subclavian

arteries ; 3, intercostal vessels ; 4, inferior diaphragmatic arteries ; below 4, the cceliac

axis and superior mesenteric artery ; .5, renal arteries ; 6, 6', the spermatic arteries
;

below 6, the inferior mesenteric ; 7, 7', right and left common iliac arteries ; 8, 8',

external iliac arteries ; 9, left epigastric and circumflex iliac arteries ; 10, 10', internal

iliac arteries ; and between these two figures, the middle sacral artery ; 11, femoral

arteries ; 2, profunda femoris artery of the left side.

a, right brachio-cephalic vein ; «', the left ; b, h', right and left subclavian veins ; h",

the cephalic vein of the right arm ; c, c', internal jugular veins ; c", right facial vein

joining the internal jugular ; d, external jugular veins formed by the posterior auricular

and temporal ; cV, anterior jugular veins with the transverse joining the external jugular
;

€, azygos vein passing over the root of the right lung
; /, the hepatic veins ; <j, origin of

the renal veins ; to the sides are seen the kidney and the suprarenal bodies ; >/, riglit,

g", left ureter ; h, right spermatic vein ; h', the left, joining the left renal vein ; /, /,

common iliac veins ; i', i', external iliac veins ; k, femoral veins ; I, saphenous vein of

the right side.

For fuller informaiion ou the natural and abnormal distrilmtion of

the blood-vessels, the reader may consult the works of Haller and
Tiedemann, and more especially the "Anatomy of the Arteries," by
Richard Quain, 1844 ; the third volume of Heule's " Systematic Work,"
18G8, in which a connected view of the varieties is given ; and other

special treatises.

The sanguiferous system consists of two great divisions, compre-
hended in the lesser or juilmonic and the greater or systemic circula-

tions. To tlie former belong the pulmonary arteries and veins, Avhich

will be first described.

PULMOXAEY ARTEEIES AXD VEINS.

PULMONARY ARTERY.

The main pnlmonary artery is a short wide vessel, which carries

the dark blood from the right side of the heart to the lungs. It arises

from the infundibulum or conns arteriosns of the right ventricle, and
passes for the space of nearly two inches upwards, and at the same time
backwards and to tlie left side, to reach the concavity of the aortic arch,

where it divides into two branches—the right and left pulmonary arte-

ries. The mode of attachment of the main pulmonary artery to the
base of the ventricle has already been fully noticed. At each side of its

commencement is the corresponding coronary artery springing from
the aorta, and close to its side are the two auricular appendages. It is

iit first in front of the aorta and conceals the origin of that vessel ; but
higher up, where it lies in front of the left auricle, it passes to the left

side of the ascending aorta, and is finally placed beneath the middle
part of the arch. Tiie pulmonary artery and the aorta are united to-

gether by connective tissue and by the serous layer of the pericardium,
which fi^r the space of about two inches forms a single tube around
both vessels. Rather to the left of its point of bifurcation it is con-

nected to the under side of the aortic arch liy means of a short fibrous

cord, which passes obliquely upwards, backwards, and to the left. This
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is the remains of the ductus arteriosus, a largo vessel peculiar to the

foetus, which has been already described.

The right pulmonary artery, longer and somewhat larger than the

left, runs almost transversely outwards behind the ascending aorta and
the superior vena cava into the root of the right lung, where it imme-
diately begins to divide in the usual manner of arteries.

The left pulmonary artery, shorter than the right, passes horizon-

tally in front of the descending aorta and left bronchus into the root

of the left lung, to undergo its ramification.

The right and left pulmonary arteries, at the root of the lung, both

lie in front of the bronchus and behind the veins. On the right side

the bronchus is highest and the veins lowest, while on the left side the-

bronchus sinks to a level between the artery and veins.

PULMONARY VEINS.

The pulmonary veins are four short venous trunks which convey the-

red blood back from the lungs to the left side of the heart, and which

are found, two on each side, in the root of the corresponding lung.

The tAvo veins of the ri/jht side, which are longer than those of the

left, pass below the right pulmonary artery, and behind the superior

vena cava, the right auricle, and the aorta, to enter the left auricle.

Not unfrccpiently a third smaller vein exists on the right side in

connection with the tliird lobe of the right lung. The two left pul-

monary veins run a shorter course to reach the auricle, passing iu

fi-ont of the aorta. The distribution of the pulmonary capillaries is

exclusively to the membrane lining the air cells of the lungs.

The varieties of the pulmonary arteries will be referred to along with those of

the aorta.

SYSTEMIC ARTEEIES.

THE AORTA.

The aorta, the large main trunk of the systemic arteries, is situated

partly within the thorax and partly in the abdomen. It commences at

the left ventricle of the heart, and after arching over the root of the

left lung, descends in front of the vertebral column, and passing through

the diaphragm into the abdominal cavity, ends opposite the fourth

lumbar vertebra, by dividing into the right and left common iliac

arteries. In this course the aorta forms a continuous undivided trunk,

which gradually diminishes in size from its commencement to its ter-

mination, and gives off larger or smaller branches at various points.

Different parts of the vessel have received particular names, derived

from their position or direction. The short curved part, which reaches

from the ventricle of the heart to the side of the third dorsal vertebra,

is named the arch ; the straight part, which extends from that vertebra

to the diaphragm, is called the thoracic aorta ; and the remainder of the

vessel, down to its bifurcation, is designated the abdominal aorta.

AECH OF THE AOETA.

The arch of the aorta commences at the upper part of the base

of the left ventricle of the heart, behind the pulmonary artery. At
first it passes upwards and to the right side, somewhat in the direction

of the heart itself, and crosses oblicjuely behind the sternum, approach-



THE ARCH OF THE AORTA. 347

ing at the same time more nearly to that bono. Havin.o- "•ained the
level of the upper border of the second costal cartilage of the right side,

Fig. 242.Fig. 242, A. — The
Aorta from before,
with- the origins op
its principal branches
(E. Quain). i

1, the aorta at the
place where it has been
separated from the left

ventricle, showing the
semilunar valves . in a
closed condition, the

sinuses of Valsalva, and
the origin of the right

and left coronary arte-

ries ; 2, the ascending
part of the arch, with
the dilatation termed
sinus ; 3, the third part

of the arch ; 4, innomi-

nate arterj' ; 5, left

carotid ; 6, left subcla-

vian ; 7, concavity of

the middle part of the

arch ; and farther down
the aorta, 7. 7, iiidicate

two out of the series of

intercostal and lumbar
arteries : the oesophageal

arteries are also seen

rising from the front of

the thoracic aorta ; 8, S,

right and left renal arte-

ries ; 9, 9, right and left

common iliac arteries
;

10, middle sacral artery;

11, one of the inferior

diaphragmatic arteries
;

+ , the cceliac axis ; 12,

the gastric artery ; 1 3,

the hepatic ; 14, the

splenic ; 15, superior

mesenteric ; 16, inferior

mesenteric ; 17, 17, right

and left sijermatic arte-

ries.

Fig. 242, B. — The
SAME Aorta from
BEHIND. (R. Quain). |

The numbers have the
same signification as in

A. The origin of tlie

right and left inter-

costal arteries close to

eacli other from near the
middle line of the posterior wall of the aorta is shown.

the vessel alters its course, and is directed upwards, backwards, and to-

the left side, then directly backwards, in contact with the trachea, to the
left side of the body of the second dorsal vertebra. Arrived at that pointy
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it bends downwards, inclining, at the same time, a little towards the

middle line ; and at the lower border of the body of the fourth dorsal

vertebra, on its left side, the arch terminates in the descending portion

of the vessel. Near the base of the heart the aorta is larger than else-

where, and presents externally three small bulgings of nearly equal

size, corresponding with the dilatations which form the sinuses of Val-

mh'a or s/nuses of the aortic valves, described with the heart. Two of

these sinuses are placed anteriorly and one posteriorly, and in the two
anterior sinuses are seen the orifices of the two coronary arteries of the

heart, the first branches given oft' by the aorta.

From the difference in the direction and connections of different

portions of the arch it is described as consisting of an ascending, a trans-

verse, and a descentlin(j portion.

The ascendinfi portion of the arch of the aorta is placed at its com-
mencement behind the sternum, on a level with the lower l)order of the

third costal cartilage of tlie left side : and it rises as high as the upper

border of the second costal cartilage of the right side. Its length is

about two inches or two inches and a quarter ; and its direction is

•curved. In most cases there exists along tlie right side a dilatation,

named the great sinus of the aorta. This dilatation varies in size in

ditferent bodies, and occasionally is not to be detected.

This portion of the aortic arch is for the greater part of its length

enclosed in the same sheath of pericardium witli the ])ulmouary artery

in such a manner that both vessels are covered by tlie serous mem-
brane, except where they are in contact with each other.

At its commencement the ascending part of the arch is in contact

anteriorly with the puhnonary artery, and with the right auricular

appendage ; but, farther up, the aorta passes to the right side and the

])ulmonary artery to the left, and thus the aorta comes into view.

It then approaches very near to the sternum, from which it is separated

only by the pericardium, by some connective tissue, and by the remains

of the thymus gland lodged in the mediaiitinal space ; the descending

vena cava lies on the right side, and the pulmonary artery passes back-

wards on the left ; while behind are placed the structures forming the

root of the right lung.

The second or transverse part of the arch is covered on the left side

by the left pleura and lung, and is placed immediately iu front and to

tiie left of the trachea, the oesophagus and tlie thoracic duct. The
upper border of the transverse part of the arch has in contact with it

the left innominate vein ; and from it are given off' the large arteries

(innominate, left carotid, and left subclavian), which are furnished to

the head and the ujiper limbs. The lower or concave border overhangs

the bifurcation of the pulmonary artery, and is connected with the left

branch of that artery by the remains of the ductus arteriosus. This

part of the arch is crossed in front by the left pneumogastric phrenic

and superficial cardiac nerves ; and the recurrent laryngeal branch of

the pneumogastric turns upwards beneath and behind it.

The descending portion of the arch rests against the left side of the

body of the third and fourth dorsal vertebrae, and is covered by the left

pleura and the root of the left lung. To the right side of this part of

the arch is the oesophagus with the thoracic duct.

Branches.—The branches given off from the arch of the aorta are

five in number. Two of these, named the coronary arteries of the*
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Fig. 243.

—

View op the
Thoracic a\d upper
part of the abdominal
Aorta, showing their
principal relations
(A. T.) i

a, the hyoicl bone ; b,

l^laced on the anterior

scalene muscles, j)oints to

the upper part of the pneu-
inogastric nerves ; c, the

trachea below the isthmus
of the thyi-oid gland, and
lower down the same letter

is on the left bronchus ; c',

one of the divisions of the

right bronchus emerging
from beliind the aorta

;

in the hollow of the aortic

arch, above 5, are seen the

cord of the ductus aiieri-

osus cut short, and the left

recurrent nerve passing

below the arch ; + , is placed

on the right side between
the recurrent neiwe and the
vertebral artery as they

pass upwards ; d, the oeso-

phagus ; e, upon the right

crus of the diaphragm, and
farther doA^m c', mark the
receptaculum chyli of the
thoracic duct, and its com-
mencement by the lumbar
plexus of lymphatic vessels

and eflferent mesenteric lac-

teal vessels
; /, on the

third, seventh, and eleventh

ribs, points to the vena
azygos and superior inter-

costal veins of the right

side
; ,7, kidney ; c/, supra-

renal body ; h, body of the
fourth lumbar vertebra.

/, sinus of the aortic

arch or ascending part of

the arch : below this the
semilunar valves are seen

closed and distended by
injection ; /', posterior part
of the arch, ui:)on which
the left pneumo-gastric
neiwe is seen descending ;

/", descending thoracic part
of the aorta ; //, abdominal
aorta emerging from be-

tween the crura of the
diaphragm.

Branches of the arch and thoracic aorta ; 1, right and left coronary arteries ; 2, inno-
minate

; 3, left carotid ; 4, left subclavian ; 5, bronchial arteries ; 6, 6, oesophageal
arteries : the lower figure points by a line to the thoracic duct ; 7, intercostal arteries,
marked in the sixth and seventh intercostal spaces.

Branches of the abdominal aorta ; 8, inferior diaphragmatic arteries cut short ; 9,
cceliac axis with the gastric, splenic, and hepatic arteries cut short ; 10, placed on the
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aorta below the superior mesenteric artery (cut sliort) and the origin of the renal arteries

;

JO, little below this the origin of the spermatic arteries ; below //, the inferior mesenteric

artery, 11, 11, two of the lumbar arteries.

heart, comparative!}' small, arise from the two anterior simiscs of Valsalva,

.unci are distributed to the walls of the heart. The other three are large

primitive trunks, which supply the head and neck, the upper limbs,

and, in part, the thorax, and usually arise from the middle or highest

part of the arch, in the following order :—first, the innominate or

hrachio-cophaJlc artery ; second, the left carotid ; and, third, the Jeff

.subclavian artery. The origin of the left carotid artery is usually

somewhat nearer to the innominate artery than it is to the subclavian

.artery of its own side.

Varieties.—It will be proper in this place to refer to the varieties -uiiicli affect

the whole aorta, as well as to those of the pulmonary arteries. The former may
lie distinguished, according as they occur in the whole length of the vessel, or

lielong to one or other of its parts, those which are very frequent in the arch

Toeing especially deserving of notice. These last are of peculiar interest, but as

the full explanation of their mode of formation is connected with the historj-^ of

foetal development, the reader is referred to the chapter on that subject for

elucidation of the present outline of the nature of the varieties which is intro-

<Iuced in this place.

1. The Aorta may vary in its position and extent. Thus the height to which

the arch rises in the upper part of the chest is found to be subject to variation to

the extent frequently of from one to two vertebral spaces ; more rarely to a

greater extent, so that while in some instances the summit of the arch has been

on a level with the top of the sternum, in other cases it has been as low as the

fourth or fifth dorsal vertebra.

The distance to which the aorta extends downwards depends on the seat of its

division into the common iliac trunks, which frequently varies to the extent of

one of the lumbar vertebras, so that the place of division may he as low down as

on the fifth, or as high up as on the third. In other rarer cases the division

occiu's still higher.

The position of the aorta with reference to the middle line or vertebral column
is also subject to some variation, liut such deviation to the side is more frequently

ihe result of pathological changes than of congenital malformation.

A very remarkable malformation of the aorta consists in the greater or less

division of the vessel through a part or the whole of its channel into two
closely united tubes, by a median septum running through the cylindrical tube

from before backwards, or slanting from side to side, as m the cases observed by
.Craveilhier, Vrolik, Schroder Van der Kolk, and Allen Thomson, which when not

due to pathological changes may admit of explanation on the supposition of the

fusion of the origmal double embryonic aorta having remained incomplete.

2. The Vtir'u'tir.s of the t<trmx, or main trunks of the aorta and pulmonary
artery, are intimately connected and usually associated with malformations of the

heart, and frequently with the persistence of the ductus arteriosus. These first

parts of the two great arteries, specially enclosed by the pericardium, are derived

from the arterial bulb of the foetal heart, and are liable to variations which may
be traced to deviations from the natural mode of their septal division, and of

their union with the left or right ventricles of the heart respectively. Thus these

two arterial trunks may be transposed, or each one may be connected with the

ventricle to which it does not naturally belong. I.e., the pulmonary artery with

the left, and the aorta with the right ventricle. Or the arterial tiimks may
communicate together more or less freely by deficiency of the septum between

them. Or one of the vessels may be nearly or entirely obliterated : while the

other, from unnatural openings left between them, serves as the channel for the

.stream of blood belonging to both vessels. Or the aorta and pulmonary arteries

may be entirely united in one simple stem in connection with a simple heart

.similar to that of fishes.
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B. The Viu-k'tifs Ui the Aortic Arch itself, along with which must be included

those of the ductus arteriosus, are intimately connected ndth the mode of develop-

ment of the fourth and fifth foetal branchial arteries. The natural aortic arch of

man. and of all mammalia, is a left one produced by the persistence and develop-

ment of the fourth left branchial arch : in birds it is the right arch which
forms the permanent aorta ; and in reptiles both the right and left fourth arches

remain patent.

Here it maj' be proper to call attention to the complete lateral transpositioiu i. e.,

from right to left and vice verm, which affects the aortic arch and pulmonary-

vessels, as well as the other parts of the heart, when transposed with or without

the transposition of other viscera. Several cases of this kind have been accurately

recorded by various observei-s, and are usually unattended with any disturbance

of the functions or otherwise unnatural condition of structure. There is, in fact,

only a change of position, which may be best described by comparing it to

that in which the natural parts would appear if viewed by reflection from a

mirror. Although this transposition gives rise to no perceptible lesion of function,

yet from the direction of the apex of the heart towards the right, and other

aifferences from the natural position, its existence is capable of being ascertained

duiiag life.

Fig. 244.

—

Diagram op the Fcetal Aortic Fig. 244.

Arches, showing their transforma-
tions INTO THE PERMANENT VESSELS OF

THE Mammal (after Ratlike). A.T.

A, to the riglit of the primitive aiierial

bulb, now divided into aortic and i)uImo-

nary stems, the latter in front ; «, the right,

a', the left aortic roots ; A', the descending

aorta ; on the riglit side, the double out-

lines, 1, 2, 3, 4, 5, indicate the five primi-

tive branchial vascular arches ; on tlie left

side, I, II, III, IV, mark the seat of tlie

four branchial or pharyngeal clefts ; c, the

place of division of the aortic arches into

two anteriorly, between the common carotid

arteries ; cc, the permanent external caro-

tids ; ci, the right, ct', the left internal

carotids ; s, the right, s', tlie left subcla-

vians ; r, the right, v', the left vcrtebrals
;

the fourth right arch forms the innominate

trunk, and passes on to v and s, the right

vertebral and subclavian arteries ; the fourth

left arch passes to a' as permanent aortic

arch ; P, pulmonary arteries springing from
the fifth left arch, which at d is continued

into the left aortic root as ductus arteriosus

;

pn, right, 'pti' , left pneumogastric nerves. Tlie permanent systemic arteries are repre-

sented in deep shade.

The aortic arch has been observed complcichj douUe in two remarkable cases,

known as those of Malacarne and Hommel. and various less complete cases of a
similar kind have been observed. Hommel's case admits of being explained on
the supposition simply of both the right and left foui-th branchial arches having
remained pervious, and undergone equal development. The pulmonary artery was
situated to the left of the main aortic stem : the right and left aortic arches

embraced closely the trachea and gullet m a ring, and each arch gave rise to a

common carotid and subclavian artery in the order now mentioned. Malacarne" s

case is different, and seems to have been complicated with some remarkable
abnormal mode of development of the arterial stem. The two arches, as in

Hommel's case, embraced the trachea and gullet, but they divided close to the

heart, so as to receive the pulmonary stem between them : and each gave rise to

a subclavian, an external, and an internal carotid artery, in the order now stated,
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which cannot be explained by what is as yet kncmi of the modes of develop-

ment of the branchial vascular arches.

The existence of a rhiht aortic arch, that is, one passing' to the right of the

trachea and giillet, instead of the usual left arch, is easily explained on the sup-

position of the fourth rig-ht branchial arch having been developed instead of the

left ; and accordingly there are instances of this variety, in which no other

deviation from the natural condition of the parts exists, l^eyond what proceeds

from the change of side taken bj- the aortic arch, leading to the innominate or

brachio-cephalic artery being a left one, or furnishing the left subclavian and

carotid arteries, and the succeeding vessels being the right carotid and right sub-

clavian. The recuiTent larjTigeal nerve forms its sling on the right side, round

the aortic arch , and on the left round the arch of the subclavian artery.

Under the same division as the foregoing might also be brought those remark-

able and numerous cases of varieties in the mode of closure of the ductus arteri-

osus and of its union with the aortic root or other vessels ; but these and other

modifications of the variations of the arches may best fall iinder the next

division.

4. Varieties of the [wsterior j'art of the nrch and ductus artcriofius belong pro-

perly to the changes occun-ing in connection with the posterior emljryonic aortic

roots.

One of the most frequent varieties of this group is that of the subclavian artery

(of the right side, when the aortic arch is left or normal) rising, as it has been

described, from the back part of the arch, or fourth in the series of vessels pro-

ceeding from it, but which, according to embryological elucidation, would be more
correctly designated as the subclavian artery formed in connection with one of

the posterior aortic roots ; the natural anterior root and arch being abnormally

closed. In such cases the subclavian artery takes its coui'se behind the trachea

and gullet to reach its subsequent natural place as it i^asses between the scalene

muscles and over the first rib.

Fis. 24i
Fig. 245.

—

Diagram of the natural origin of Vessels from
THE Aortic Arsh as compared with the Displaced Sub-

clavian Arterv.

(I). The normal disposition
;

(II), tlie right siibclavian artery

displaced or proceeding from the right aortic root. A, A,

ascending and descending jiarts of the tlioracic aorta ; P, pul-

monary stem ; d, ductus arteriosus ; a, right aortic root or its

remains ; a', left aortic root ; r, common carotid arteries , /,

innominate artery ; s, right, and s', left subclavian arteries ; Vy.

right, and v', left vertebral arteries.

A similar variety may occur in an instance of right

aortic arch, in which case it is the left subclavian artery

which takes the abnormal course. In both examples of

this variety, the anterior part of the subclavian arch being

absent, the inferior laryngeal nerve is not recmrent, but

passes directly to the larynx, without being drawn do'mi

as a sling or looji by the subclavian artery.

There are also many instances of transitions or grada-

tions between these cases and the completely double aortic

arch. See a paper on " Varieties of the Arch of the

Aorta," by Turner, in Brit, and For. Med. Chir. Eeview,

18G3, and '• Description of a Case of Right Aortic Arch."

by Allen Thomson, in Glasg. Med. Journ. 1862. in which

such cases are more fully explained, and also the works

of Kenle, Hyrtl and Stiuthers.

In some of the instances of aberrant subclavian artery

of the kind now referred to, the vei-tebral artery is

detached from the subclavian, and rises directly from the arch of the aorta.

Under the same division may be brought those numerous varieties in the

closure of the ductus arteriosus and its union with the aorta or other vessels.
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which have been observed ; the greater number of which it will be understood
from the nature of the change in the circulation which takes place at birth, are
only compatible with intra-uterine life. Such are those cases in which the
pulmonary arteiy leads through the ductus arteriosus, or fifth branchial arch of
the left side into the descending aorta ; while the aortic arch itself is completely
separated by a constriction or even a complete closure of its tube from the
descending pai-t of the aorta. It is remarkable, however, that in some rare cases
of the kind now refeixed to, life has been prolonged after birth, and the ductus
artei-iosus having become closed, probably gradually, the descending aorta has
come to receive a full supply of blood from enlarged anastomosing vessels
(internal mammary, intercostal, &;c.) passing between the vessels which rise from
the arch and those connected with the descending aorta.

Along with the same division may also be classed the series of converse cases,

in which the pulmonary arch being closed anteriorlj-, the pulmonary vessels have
received their supply of blood from the descending aorta. Such examples of the
origin of the pulmonary arteries from the aorta, as they have been styled, and
examples of the origin of the left, or in most rare cases of the right subclavian
artery from the ductus arteriosus or from one of the pulmonary aiieries, are
exi^licable by reference to the same group of developmental phenomena.

5. The varieties in the number and jwsition of the rc%s('I.s- ajn-'niqinq from the
arch of the aorta are extremely numerous ; some very frequent, others compa-
ratively rare. These vessels may be all collected into one trunk, or they may
rise separately from the aorta to the number of six. In the rare case of one
trunk, we may suppose the anterior aortic roots to be combined so as to collect

all the branches proceeding from them together, as naturally occurs in what is

called the anterior aorta of the horse.

The cases of two vessels from tlie arch may be of two kinds ; one, which is the
commonest of all the varieties of the aortic vessels, in which the left carotid is

united with the innominate artery into a common stem : and the other, com-
paratively rare, in which there are two innominate or brachio-cephalic tmnks,
as in birds.

Three is the noi-mal number of branches rising separately from the arch in

man, and apes, and some other mammals. There is, however, a rarer form of
variety in which the number is the same, and in which, as occurs naturally in

some cetacea, the subclavians are both separate vessels, and the two carotids

spring from a common stem in the interval between them.
The commonest fonn of the condition in which there are four vessels rising

from the aortic arch, is that in which the sessile left vertebral artery nses
between the left carotid and subclavian arteries. A rarer form is that in wliich

the vessels rising from the arch are successively the right subclavian, the right

carotid, the left carotid, and the left subclavian arteries.

The number of five arteries proceeds from the division of the innominate into

subclavian and carotid, together with separate origin of the left vertebral artery.

In the case of six vessels proceeding from the single arch, of which there is an
instance described, the vessels were in the following order, which is tlaat which
might be anticipated from the mode of development, viz., right subclavian,

vertebral and carotid, left carotid, vertebral and subclavian ar-terics.

There are, however, many other varieties and modifications of those already

mentioned, for which the fuller works already quoted may be referred to.

BRft-NCHES OF THE AECH OF THE AORTA,

The coronary arteries are two small vessels, named right and left,

which arise from the root of the aorta in the upper parts of the two

anterior of the three sinuses of Valsalva, on a level with the margins

of the semilunar valves.

The right coronarij artery about the size of a crow's quill, runs

obliquely in the auriculo-ventricular groove towards the right side, and

thence along the posterior aspect of the heart, until it reaches the line of

VOL. I,
• A A



354 THE AORTA.

geparation between the two ventricles, where it divides into two branches.

The smaller of these continues transversely in the o-roove between the

left auricle and ventricle, approaching tlie termination of tlie transverse

branch of the left coronary artery ; while the other branch runs longi-

tudinally downwards along the posterior wall of the septum between
the ventricles, giving branches to each ventricle and to the septum
between them.

In its course the right coronary artery gives, besides tlie offsets

already noticed, small branches to the right auricle and ventricle, and
also to the first part of the pulmonary artery. Along the right border

of the ventricle a rather large branch usually descends towards the apex

of the heart, and gives offsets, in its progress, to the anterior and
posterior surfaces of the ventricle.

Fiff. 246.
Fig. 24C.

—

View op the Heart and
Coronary Arteries from before (R.

Quain). J

The pulmonary artery has been cut short

close to its origin in order to show the first

part of the aorta. 1, anterior part of the

right ventricle ; 2, left ventricle ; 3, root

of the pulmonary artery ; 4, ascending part

of the arch of the aorta ; 4', the posterior

or descending part of the arch ; between

these is seen the transverse or middle jiart

from which the brachio-cephalic arteries take

their origin ;
4", the descending aorta

;

5, the appendix and antei'ior part of the

right auricle ; 6, those of the left auricle ;

7, the right, and 7', the left innominate or

brachio-cephalic veins joining to form the

vena cava superior ; 8, the inferior vena

cava below the diaphragm ; 9, one of the

large hepatic veins ; + ,
placed in the right

auriculo-ventricular groove, points to the

right or posterior coronary artery ; + +

,

placed in the anterior interventricular

groove, points to the left or anterior coro-

nary artery.

The Irft coronary artery is rather

smaller than the preceding, and
arises from the left anterior sinus

of Valsalva. It passes behind and

then to the left side of the pul-

monary artery, appearing between

that vessel and the left auricular

appendage. At first it descends obliquely towards the anterior inter-

ventricular sulcus, where it divides into two branches. Of these, one

pursues a transverse direction, turning outwards and to the left side

in-the groove between the left ventricle and auricle, and approaching

at the posterior aspect of the heart the transverse branch of the right

coronary artery ; the other branch, much the larger, descends on the

anterior surface of the heart along the line of the interventricular

groove, to the right of the apex.

The left coronary artery supplies some small branches at its com-

mencement to the pulmonary artery, to the coats of the aorta, and to
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the left auricular appendage ; its two branches also furnish throughout
their course smaller offsets, which supply the left auricle, both ventricles,

and the interventricular septum.

It has been customaiy to describe the transverse branches of the coronary-
arteries as anastomosing in the left atuiculo-ventricular sulcus, and the des-

•cending branches as anastomosing near the apex of the heart, and this description

was never doubted till it was found by Hyrtl, as the result of separate injection

•of these vessels, that the branches of one coronary artery cannot be injected with
material introduced into the other. (Nat. Hist. Review, 1861, p. 321.)

Varieties.—The coronary arteries have been observed m a few instances to
commence by a common trunk, from which they diverged and proceeded to then-

usual destination. The existence of three coronary arteries is not a very rare
.occiuTence, the thii-d being small, and arising close l3yone of the others. Meckel,
in one instance, observed four, the supplementary vessels appearing like branches
of one of the coronary arteries transfen-ed to the aorta.

THE INNOMINATE AETERY.

The innominate, or brachio-cephalic artery, the largest of the vessels

which proceed from the arch of the aorta, arises from the commence-
ment of the transverse portion of the arch, before the left carotid

artery. From this point the vessel ascends obliquely towards the right,

until it arrives opposite the sterno-clavicular articulation of that side,

nearly on a level with the upper margin of the clavicle, where it divides

into the right .subclavian and the right carotid arterj^ The place of
bifurcation would, in most cases, be reached by a probe passed back-
wards through the cellular interval between the sternal and clavicular

portions of the sterno-mastoid muscle. The length of the innominate
artery is very variable, but usually ranges from an inch and a half to

two inches.

This artery, lying for the most part within the thorax, is placed
behind the first bone of the sternum, from which it is separated by the

:sterno-hyoid and sterno- thyroid muscles, and a little lower down by the

•left innominate vein, which crosses the artery at its root. The lower

part of the innominate artery lies in front of the trachea, which it

vcrosses obliquely : on its left side is the left carotid artery, with the

thymus gland or its remains ; and to t!ie right is the corresponding
brachio-cephalic vein and the pleura.

No branches usually arise from this vessel.

Varieties.—The length of the innominate artery sometimes exceeds two inches,

and occasionally it measures only one inch or less. Its place of division is a
point of surgical interest, inasmuch as upon it in a great measure depends the
accessibility of the innominate in the neck, and the length of the right subclavian

arterj-. It has sometimes been found dividing at a considerable distance above
the clavicle, and sometimes, but less frequently, below it. Though usually des-

titute of branches, this vessel has been observed to supply a thyroid branch, the

thyroidea ima, and sometimes a thymic branch, or a bronchial, which descends in

front of the trachea.

The thi/roidea ima is an occasional artery. When present, it usually arises (as

already stated) from the innominate trunk, but in some instances it has been observed

to come from the right common carotid artery, or from the aorta itself. More
rarely it arises from the right internal mammary, or the right subclavian. It ia

of very different size in different bodies, and compensates in varioiis degrees for

deficiencies or absence of the other thyroid arteries. It ascends to its destination

in front of the trachea, and its presence might therefore complica.te the operation

of tracheotomy,

A A 2
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COMMON CAEOTID ARTEEIES.

POSITION A:ND IIELATIOINS—DIFFERENCE ON THE TWO SIDES,—The
common carotid arteries of the right and left sides of the body are nearly
similar in their course and position whilst they are in the neck ; but

Fig. 247.

Fig. 2i7.

—

View of the Kight Common Carotid and Subclavian Arteries, with
THE Origin of their Branches and their Relations (R. Quain). ^

The stemo-mastoid, sterno-tbyroid, sterno-hyoiil, and omo-hyoid muscles Lave been

removed, tlie ti'apeziiis has been detached from the outer i>art of the chivicle and turned

I>ackwards, and the inner part of the clavicle has been removed : a, parotid gland near

the place where the duct of Stcnson leaves it : b, angle of the jaw and masseter muscle ;

r, submaxillary gland, enclosed between the digastric and stylo-hyoid muscles ; d, divided

upper part of the sterno-mastoid muscle ; c, front of the h\-oid bone
; /, thyroid cartilage

;

'/, isthmus of the thyroid gland ; /(, the trachea ; v, /', the sawn ends of the clavicle, the

portion lietween them having been removed ; k, the first rib ; I, front of the sternum ;

m, scalenus niedius ; n, levator anguli scapula? ; o, deep surface of the trapezius
; p, on

the longus colli muscle, pointing to the i)neumogastric nerve ; IV, the uppermost of the

jierves of the brachial plexus ; A, the innominate arteiy ; 1, right common carotid artery

;
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1', placed on the left sterno-thyroid muscle, points to a part of the left common carotid
;

•J, internal carotid ;
2', upper part of the internal jugular vein, which has been removed

Ijetween i, and H' ; 3, and 4, external carotid ; 3 is placed at the origin of the superior

thyroid artery ; 4, at that of the lingual ;
farther uj) the vessel may he seen the separa-

tion of the sterno-mastoid twig and the facial and occipital branches from the main vessel
;

5, is placed on the thyro-hyoid muscle between the hyoid and laryngeal branches of 5',

the superior thyroid artery ; 6, the facial artery passing over the base of the jaw ; 7, the

superficial temporal artery ; 8, the first part, S', the third pai-t of the subclavian artery
;

S", the subclavian vein separated from the artery by the scalenus anticus muscle ; 9, is

placed on the scalenus anticus muscle in the angle between the transversalis colli and
suprascapular branches of the thyroid axis ; 10, outer part of the suprascapular artery

;

10', transverse cervical branches passing into the deep surface of the trapezius ;
10", the

posterior scapular artery, rising directly from the third part of the subclavian artery ; 11,

on the scalenus anticus muscle, points to the inferior thjToid artery near the iilace where

tlie ascending cervical artery of the neck is given oft' ; the phrenic nerve lies on the

muscle to the outside of the figure at /, the suprasternal twig of the suprascapular artery

is shown.

they differ materially in their place of origin, and consequently in

their length and position, at their commencement. On the right side

the carotid artery commences at the root of the neck behind the upper

part of the stenio- clavicular articulation, at the bifurcation of the

innominate artery ; but on the left side the carotid arises within the

thorax, from the highest part of the arch of the aorta, very near the

origin of the innominate artery.

The left carotid is thus as a whole longer than the right, and its first

part is placed at some depth within the thorax. While within the thorax,

the left carotid ascends obliquely behind and at some distance from the

upper piece of the sternum and the muscles (sterno-hyoid and sterno-

thyroid) connected with that part of the bone ; it is covered in front

by the remains of the thymus gland, and is crossed by the left

innominate vein. This part of the artery lies in front of the trachea,

and of the oesophagus, which, at the root of the neck, deviates a little

to the left side ; the thoracic duct is also behind it. The left carotid

artery here lies between the innominate and the left subclavian arteries,

and the vagus nerve is to its outer side.

In the neck the common carotid artery of either side reaches from

behind the sterno-clavicular articulation to the level of the upper border

of the thyroid cartilage, Avhere it divides into two great branches, of

which one is distributed to the cranium and face, and the other to the

brain and eye. These divisions have, from their destination, been

named respectively the external and inkrnal carotid arteries.

The oblique course taken by the common carotid artery along the side

of the neck is indicated by a line drawn from the sterno-clavicular arti-

culation to a point midway between the angle of the jaw and the mastoid

^irocess of the temporal bone. At the root of the neck, the arteries of

opposite sides are separated from each other only by a narrow interval,

corresponding with the width of the trachea ; but, as they ascend, they

are separated by a much larger interval, corresponding with the breadth

of the pharynx and larynx. The carotid arteries have the appearance

of being placed farther back at the upper than at the lower part of the

neck, owing to the forward projection of the larynx above.

The common carotid artery is enclosed, together with the internal

jugular vein and the vagus nerve, in a common sheath, which is

continuous with the deep cervical fascia ; the nerve, artery and

vein are, however, each contained in a separate fibrous investment
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within the sheath. The artery is deeply placed at the lower part of

the neck, but is comparatively supei'ficial towards its upper end. It

is covered below by the sterno-mastoid, sterno-hyoid, and sterno-thyroid

muscles, in addition to the platysina and the layers of fascia between
and beneath the muscles ; and it is crossed opposite or near the lower

marg'in of the cricoid cartilage by the omo-hyoid muscle. From this

point upwards to its bifurcation, the vessel is covered by the sterno-

mastoid, by the platysma and fascia, and by the common integument

;

and lies in a triangular space bounded by the sterno-mastoid, the omo-
hyoid, and the digastric muscles.

Posteriorly, the artery is supported by the cervical vertebra?, the

longus colli and rectus capitis anticus muscles intervening. Hence the

flow of blood through it may be commanded by pressure directed back-

wards against the vertebral column. The inferior thyroid artery crosses

behind the carotid sheath.

On the inner side the vessel is in contact with the trachea, the

thyroid body (which often overlaps the artery), the larynx, and the

pharynx. Along its outer side are placed the internal jugular vein

and the vagus nerve.

Relation fo veins.—The internal jugular vein is close to the artery

at the upper part of the neck, but, in approaching the thorax, the veins

of both sides incline to the right, and hence that of the right side is

separated from the artery by an angular interval, while that of the left

side approaches the artery, and even lies in front of it at the lower part

of the neck.

Crossing over the upper part of the common carotid artery to join

with the jugular vein, are two or more superior thi/roid veins, which
occasionally form a sort of plexus over the artery. A middle th]jroiil

vein not unfrequently crosses the artery about half way up the neck.

The anterior jugular vein, where it turns outwards under the sterno-

mastoid muscle to join the subclavian, crosses the lower part of the-

artery. This vein is generally of small size, but occasionally is rather

large, and is placed nearly over the carotid artery along the neck.

Relation to nerves.— The descending branch of the hypoglossal

nerve, descendens noni, usually rests, together with the branches of
cervical nerves which join it, on the fore part of the sheath of the

carotid artery, and crosses it from the outer to the inner side : in some
instances this branch descends within the sheath between the carotid

artery and jugular vein. The vagus nerve lies within the sheath of the

vessels between the artery and vein posteriorly : it was in one case

observed to descend over the artery. The sgmpatJwtic nerve is placed

along the back of the sheath, between it and the vertebral muscles, and
the recurrent largngeal nerve crosses inwards behind the lower part of

the sheath.

The common carotid artery usually gives off no branch, and therefore

continues of equal size in its whole length, except at its bifurcation,

where a slight enlargement is observable.

Varieties.— Orir/iu.—The rir/Jif rnrotid arteiy occasionally arises directly from
the aorta, or in conjunction -with the left carotid. A\Tien it arises from the aorta,

it is usually the first vessel from the arch, the subclavian being displaced ; but it

has been found to occupy the second place,—the right subclavian, or, very rarely,

the left carotid being the first.

The place at which the right carotid artery commences varies with the point
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of bifurcation of the innominate artery. A change from the usual position on a
level with the upper border of the clavicle was found by R. Quain in the propor-

Fix. 248.

Fig. 248.

—

Dissection op the Riqht Side op the Neck to show the Carotid and
Subclavian Arteries, &c. (from R. Quain). -^

a, angle of the jaw and masseter muscle ; b, parotid gland ; + , the posterior belly of

the digastric muscle ; c, submaxillary gland ; d, mylohyoid muscle below the anterior

belly of the digastric muscle ; c, upper belly of the omohyoid muscle ; e', lower belly
;

f, sterno-hyoid muscle ; (/, sterno-thyroid
; 1, upon the sterno-mastoid muscle, points by

a line to the upper part of the common carotid artery ; 2, upon the scalenus anticus

muscle, points to the third part of subclavian artery ; 3, upon the scalenus medius, points

to the superficial transverse cervical artery crossing the axillary nerves ; 4, points to the

posterior scapular artery, passing under the levator scapula; muscle ; 5, placed upon the

clavicle, points to the suprascapular artery ; 6, external carotid artery ;
6', internal

carotid artery ; 7, upon the thyro-hyoid muscle, points to the superior thyroid artery

giving superiorly its hyoid branch ; 8, is placed upon the hyo-glossus muscle within the

arch of the lingual artery ; 9, placed on the stylo-hyoid muscle, indicates the facial

artery ; 10, origin of the occipital artery, from the root of which the small sterno-mastoid

artery is given off ; betweem the occipital and the facial arteries, -f , upon the posterior

belly of the digastric muscle, points to the continuation of the external carotid artery

before entering the parotid gland.
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tion of about one case in ciglit and a half of those observed by him : and it was

found to occur more frequently above than below that point.

The h-ft carotid artery varies in its orifi'iii much more frequently than the

right, in the greater number of its deviations from the ordinary place of origin,

this artery arises from, or in conjunction with the iiinominate artery ; and in

those cases in which the right subclavian is a separate branch of the aorta, the

two carotids most frequently arise by a common trunk.

In cases of transposition, or of right aortic arch without other abnormality,

the left common carotid springs from a left innominate artery, which is the first

vessel to rise from the arch, and the right carotid is the second vessel.

Place of dicmon.—This often deviates somewhat from its usual position; it

does so more frequently in an upward than in a downward direction. It is often

as high as the os hyoides, and occasionally much higher. It is found from time

to time opposite the middle of the larynx, and, in rare instances, opposite the

lower margin of the cricoid cartilage, or even lower. One case was observed by

Morgagni, m which the carotid artery, measuring one inch and a half in

length, divided at the root of the neck. (" De Scdibus et Causis Morbonim."

Epist. 29. Art. 20.) The common carotid artery has been found, as a very rare

occun-ence, to ascend in the neck n-lthoid diridi/i// into its two usual tenninal

branches ; the internal carotid artery being altogether wanting.

In two recorded cases the common carotid artery was absent, the external and
internal carotids arising directly from the arch of the aorta.

Iiclath»i to nrrvci.—In one case the pneumogastric nerve was observed to

descend in front of the artery.

Oecastonal hrnnclicn.—The common carotid artery sometimes gives origin at

its upper part to the superior thyroid artery, and. in some rare cases, to a

laryngeal or an inferior thjToid branch ; also, in a few instances, to the vertebral

artery.

SURGICAL ANATOMY OF THE COMMON CAROTID ARTERY.

As the common carotid does not in ordinary cases furnish any branch, a
ligature can be applied to any part of the vessel except immediately at its

commencement and termination. It is usually tied either immediately above
or below the omo-hyoid muscle, the operation above the muscle being pre-

ferred if possible because here the artery is more superficial, and is at the same
tinie free from the difficulties offered by the muscles lower dowoi, and by the

superior thyroid veins, if the artery be secured near its bifurcation. An incision

three inches long is made from the level of the hyoid bone dowoiwards along the

inner margin of the stemo-mastoid muscle.

Before dividing the integument it is well to ascertain whether the anterior

jugular vein be in the line of incision. The stemo-mastoid is slightly everted,

and the anterior belly of the omo-hyoid displayed, which last is then raised and
turned inwards. On the front of the sheath of the vessels may now be seen

the descendens noni nerve. The sheath is to be opened over the artery near the

trachea in order to avoid the internal jugular vein, and it is best to insert the

aneurism needle conve;yang the ligature on the outer side of the artery, for thus
the vein and the pneumogastric nerve will be most effectually avoided. Should
the internal jugular vein lie in front of the artery, as it sometimes does on
tlie left side, and especially at the lower part of the neck on that side, it will be

a source of much difficulty in completing the operation, and much caution wUl
be required in passing the aneurism needle with the ligature about the artery.

Should the operation be performed at the lower part of the neck, some fibres of

the muscles will require to be cut across in order to lay the artery bare with
facility ; and the necessity for this step increases in approaching towards the

clavicle.

EXTERNAL CAROTID ARTERY.

FORM AND POSITION.—The external carotid artery, distributed maiuly

to the face and to the walls of the cranium, is smaller than the internal

carotid in young persons : but the two are nearly of equal size in
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adults. It reaches from the point of division of the common carotid,

opposite the upper margin of the thyroid cartilage, to the neck of the

condyle of the lower jaw-bone, or a little lower, and there divides

into its two terminal branches, the temporal and the internal maxillary.

It diminishes rapidly as it ascends, owing to the number and size of

the branches which spring from it.

At first the external carotid lies nearer to the middle line of the body
than the internal carotid ; but it soon becomes superficial to that

artery, at the same time curving slightly forwards as it ascends to its

place" of division. At its origin this artery is concealed by the sterno-

mastoid muscle, emerging from beneath which, it is covered only by the

platysma myoides and the fascia, and traverses the upper part of a

triangular intermuscular space bounded by the sterno-mastoid, omo-

hj'oid and digastric muscles ; it then becomes deeply placed, passing

beneath the stylo-hyoid and digastric muscles, and finally becoming

embedded in the substance of the parotid gland. In the lower part of

its course it is in contact with the pharynx and hyoid bone ; further

up it is separated by a portion of the parotid gland from the back of

the ramus of the lower jaw, and rests upon the styloid process and the

stylo-i)haryngeus muscle, which, witli the glosso-pharyngeal nerve, are

interposed between it and the internal carotid artery.

Relation to veins.—This artery has usually no companion vein,

though it may be crossed superficially by small branches of the con-

tiguous veins ; but, when the internal maxillary vein joins the deep

instead of the superficial jugular, it accompanies the external carotid.

Relation to nerves.—Close to the digastric muscle the external

carotid artery is crossed by the hypoglossal nn-ve, and at a short dis-

tance from its upper end, in the substance of the parotid gland, by

the facial nerve. The fjlosso-jjliart/ngml nerve lies between it and the

internal carotid ; and the superior laryngeal nerve is under both vessels.

Branches.—The branches of the external carotid artery are eight in

number, viz., three directed forwards, the superior thyroid, the lingual,

and the facial ; two directed backwards, the occipital and posterior

auricular ; and three extending upwards, the ascending pharyngeal

branch, together with the temporal and internal maxillary, the twt)

terminal branches into which the artery divides.

In addition to the principal branches here enumerated, the external

carotid gives off small offsets to the parotid gland.

Varieties.—The peculicarities in the origin of this vessel have been noticed

along with those of the common carotid artery. The branches are not unfre-

qiiently crowded together on the main stem, near the commencement, or at a

higher point. Occasionally they take origin at regular distances in the whole
length of the vessel. The usual number of branches may be diminished by the

association with another artery of one of the ordinary' branches, or by the union

into a single trunk of two or three branches which are usually derived separately

from the main artery : so also the number may be augmented by the transfer to

this vessel of some branch not ordinarily derived from it. or by the addition of

some unusual branch. There is frequently present a small distinct branch for the

ste:-no-maSjoid mi-cle, whi^h bands. '.outwavis over th3 hypoglossal nerve.

BRANCHES OF THE EXTERNAL eAIlw4lP ARTERY,

1. Superior Thyroid Artery.—This, the first of the anterior set of

branches, is given off close to the commencement of the external carotid,
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immediatelv below the great cornu of the hyoid bone. From this point

the artery curves forwards and downwards to the upper margin of the

thyroid cartilage ; it then descends a short distance beneath the omo-
hyoid, sterno-hyoid, and sterno-thyroid muscles, furnishing offsets to

those muscles ; and, reaching the anterior surface of the thyroid body.

Fi^. 540.

Fig. 2i9.— Su i'i:;.hlial view of the Arteries op the Head and Neck (reduced

from Tiedemann). ^

a, orLicularis oris ; h, sterno-mastoid ; c, parotid gland near its duct ; d, body of the

hyoid hone ; c, the clavicle ; 1, tnmk of the common carotid artery near its division into

the external and internal carotid arteries : 1', the internal carotid ; 2, placed on the

upper belly of the omo-hyoid muscle, points to the superior thyroid artery ; 3, lingual

artery and its hyoid branch ; 4, placed on the submaxillary gland at the place where the

facial artery is sunk in the gland, and again where the artery turns over the lower jaw ;

A', termination of the facial artery by division into the angular and lateral nasal

branches ; 5, submental branch ; 6, infei'ior labial branches ; 7, transverse facial branch

of the superficial temporal ; 8, superficial temporal, passing over the zygoma and dis-

tributed by S', 8', its anterior and posterior divisions on the surface of the cranium
;

9, occipital artery rising upon the cranium ;
9', its distribution and anastomosis with the

temporal and posterior auricular arteries
; 10, outer part of the subclavian arteiy ;

11, superficial cervical, and 12, posterior scapular arteries ; 13, suprascapulai- artery
;

14, acromio-thoracic branches of the axillary artery.
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distributes branches to its substance, and communicates freely with the

branches of the inferior thpoid artery.

Branches.—Besides the branclies fumished to the muscles which cover it. and
to the thyi'oid body, together with some to the lowest constrictor of the pharynx,
the superior thyroid furnishes the following offsets, which have received distinc-

tive names :

—

(tf ) The Jiyoid, a small branch, running transversely inwards immediately below
the OS hyoides, and assisting to supply the soft parts connected with that bone.

This little artery sometimes unites, across the middle line, with its fellow from
the opposite side.

(J)) A xi/jwrjicial descending or sterno-mastoid branch, which passes downwards
a short distance over the sheath of the large cei-vical vessels, and ramifies in the

sterno-mastoid and the muscles attached to the thyroid cartilage, as well as in

the platysma and neighbouring integuments. The position of this branch with
respect to the sheath of the carotid artery is the only circumstance which gives

it interest. This branch frequently arises directly frona the external carotid.

{c) The larijnrieal branch, or .superior larynrjcnl arterij. proceeding inwards in

company with the superior laryngeal nei-ve. and piercing the thyro-hyoid mem-
brane. Before entering the larynx this branch is covered by the thj-ro-hyoid

muscle. On reaching the interior of the larynx, it ramifies in the small muscles,

the glands, and the mucous membrane of that organ.

(rZ) The crico-tlnjroid, a small branch, to be noticed on account of its position

rather than its size. It crosses the membrane connecting the thjToid and cricoid

cartilages, and communicates with a similar branch from the other side : hence
it may be a source of hasmorrhage in the operation of larjTigotomy.

Varieties.— She.—The siiperior th.^nroid artery is frequently much larger, and,

on the other hand, it maj' be smaller than usual. In either case the deviation

from the accustomed size is accompanied by an opposite alteration in other

thyroid arteries. It has been seen extremely small, ending in branches to the

sterno-mastoid muscle and the larynx. (See the observations on the inferior

thyi'oid artery.)

Orif/in.^The superior thyroid is often transferred to the upper part of the

common carotid artery ; and it has been seen conjoined with the lingual branch,

or with that and the facial branch of the external carotid.

There are sometimes two superior thjToid arteries.

Srancheii.—The ]njoid branch is frequently very small, or absent. The Iiiri/n-

geal branch arises not unfrequently from the external carotid artery, and like-

wise, but rarely, from the common carotid. Examples have occun-ed of this

branch being of very large size, and terminating in the thyroid body. The
laryngeal artery occasionally enters the larynx through a foramen in the thyroid

cartilage, and it has likewise been observed to pass inwards below the cartilage.

2. lingual Artery.—The lingual artery arises from the inner

side of the external carotid, between the origins of the superior thyroid

and facial arteries. Curving upwards and inwards, it reaches the upper

margin of the hyoid bone, behind the tip of its great cornu ; it then
passes forwards imder cover of the hyo-glossus muscle, resting at first

on the middle constrictor of the pharynx, and afterwards on the

genio-hyo-glossus muscle, in contact with which it ascends almost per-

pendicularly to reach the under surface of the tongue, and there makes-

its final turn forwards to the tip of that organ, receiving the name of

ratline artery.

At the posterior border of the hyo-glossus muscle, the hypoglossal

nerve crosses the artery, and passes forwards on a lower level, superficial

to the muscle.

Branches.

—

(u) The Jn/oid branch rans along the upper border of the hyoid
bone, and sujDplies the contiguous muscles and skin.
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(h) The dorsal ai-frri/ of t7teto)if/iii\ which is ofteu replaced by several smaller

branches. It arises from the deep portion of the lingual artery. Ijeneath the hjo-

g-lossus muscle, and ascends to supply the upper part, or dorsum, and the substance

of the tongue, ramifjdng as far back as the epiglottis.

(r) The .si/bHiif/iujl branch. Taking origin at the anterior margin of the hyo-

glossus, this branch turns slightly outwards, under cover of the mylo-hyoid

muscle, and between this and the sublingual gland. It supplies the substance of

the gland, and gives branches to the mylo-hyoid and other muscles connected

with the maxillary bone. Small branches are also distributed to the mucous
membrane of the mouth, and the inside of the gums.

(c/) The rauinr artery, which may be considered from its size and direction the

continuation of the lingual arterj'. It runs forwards beneath the tongue, giving

numerous branches as it proceeds, covered by the mucous membrane, and

resting on the genio-hyo-glossus muscle. Having reached the tip of the tongue,

it has been said to anastomose with the con-esponding artery of the other side
;

but this is denied by Hyrtl. In the last part of its course it lies quite superficially

at the side of the frcenum.

Varieties.—The origin of the lingual artery sometimes takes place from a

trunk common to it and the facial arteiy. It is occasionally joined with the

superior thyroid. The hijoid branch is often deficient ; and it appears that this

branch varies in size inversely with the hyoid branch of the sui^erior thjToid.

The i-uMiii;/iiid branch varies in size. It is sometimes derived from the facial

arteiy, and then perforates the mylo-hyoid muscle. The lingual artery has been

seen to give off as unusual branches, the submental and ascending palatine.

3. Facial Artery.—The facial arteiy, taking origin a little above

the lingual artery, is first directed obliquely forwards and upwards

beneath the base of the maxillary bone ; then changing its direc-

tion, it passes upwards over the base of the lower maxilla, in front

of the massetcr muscle. Commencing here its course upon the face,

it is directed forwards, near to the angle of the mouth, and ascends to

the inner canthus of the eye, where it ends by anastomosing with the

ophthalmic artery. In its whole course the artery is tortuous, a cir-

cumstance connected with the great mobility of the parts on which it

rests.

In the neck, the focial artery, immediately after its origin, which is

comparatively superficial, being covered only by the platysma and fascia,

•is crossed by the digastric and stylo-hyoid muscles, and is then con-

cealed in the substance of the submaxillary gland. Emerging from

the gland, it turns over the border of the jaw, covered by the platysma

:

here the pulsation of the artery is easily felt, and the circulation througli

it may be readily controlled by pressure against the bone. In its pro-

gress over the face, it is covered successively by the platysma and the

zygomatic muscles, and rests upon the buccinator, the levator anguli

oris, and the levator labii superioris.

The facial vein is separated by a considerable interval from the artery

on the face. It takes nearly a straight course upwards, instead of in-

clining forwards near the angle of the mouth, and it is not so tortuous

as the artery.

Branches of the facial nerve cross the vessel ; and the infraorbUcd

nerve is beneath it, separated by the fibres of the elevator of the upper lip.

A. Cervical branches.—The following branches are deiived from the facial

arteiy below the lower jaw :

—

(«) The inferior or axcrnding 2)(iIati)U' artrry, a branch which ascends between

the stylo-glossus and stylo-phaiyngeus muscles, and reaches the pharynx close to

the border of the internal pterj'goid muscle. After having given small branches
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to the tonsil, the styloid muscles, and the Eustachian tube, this artery divides near
the levator palati muscle into two branches, one of -n-hich follows the course
of the cii-cumfiexus palati muscle, and is distribiited to the soft palate and its

glands, while the other penetrates to the tonsil, and ramifies upon it -n-ith the
branch to be next described.—The place of tliis artery upon the palate is often
taken by the ascending pharyngeal.

{h) The tonsiUar branch ascends along the side of the pharynx, and penetrating
the superior constrictor of the pharjoix, terminates in small vessels upon the
tonsil and the side of the tongue near its root.

(<;•) The glandular branches, a numerous series which enter the substance of the
submaxillary gland, whilst the facial artery is in contact with it ; and some of
which are prolonged upon the side of the tongue.

{(1) The xithmcntal branch, the largest arising from the facial in the neck.
Leaving the artery near the point at which it turns upwards to the face, it

runs forwards below the base of the maxillary bone on the surface of the mylo-
hyoid muscle and subjacent to the digastric. Giving branches in its course to

the submaxillary gland and the muscles attached to the jaw, and anastomosing
with the sublingual artery, it approaches the symphysis of the chin and divides

into two branches ; one of these running more superficially than the other,

passes between the depressor muscle of the lower lip and the skin, supplying
both ; while the other dips between that muscle and the bone, and ramifies in

the substance of the lip, communicating -s^-ith the inferior labial and mental
branches.

B. Facial branches.—Of the branches derived from the facial artery upon
the side of the face, some are directed outwards to the muscles, as to the masseter
and buccinator, and require only to be indicated. The larger branches are
dii'ected inwards, and are as follows :

—

(rt) The inferior lahhd liranch. This arises soon after the facial artery has
turned over the lower border of the maxilla, and running forward beneath the
depressor anguli oris, distributes branches to the skin and muscles of the lower
lip, anastomosing with the inferior coronary and submental branches, and with
the inferior dental branch of the internal maxillary artery.

(h) The coronarij artcrij of the lower -lip. Arising near the angle of the mouth,
r„3 often in conjunction with the superior coronary as from the facial separately,

this branch penetrates the muscular fibres surrounding the orifice of the mouth,
takes a transverse and tortuous course between those fibres and the mucous mem-
brane of the lip, and inosculates with the corresponding artery of the opposite

side. Small twigs from it ascend to supply the orbicular and depressor muscles,

the glands, and other structures of the lower lip ; whilst others descend towards
the chin, and communicate there with other branches.

(f) The coronari/ artcrij of the upper lip. Larger and more tortuous than the
preceding branch, with which it often arises, this vessel runs across between the
muscles and mucous membranes of the upper lip, and inosculates with its fellow
of the opposite side. In addition to supplj-ing the whole thickness of the upper
lip, it gives two or three small branches to the nose. One of these, named the
artery of the .septum, runs along the lower border of the septum nasi, on which
it ramifies as far as the point of the nose : another reaches the ala of the nose.

(d) The lateral nasal artery. This branch turns inwards to the side of the
nose beneath the common elevator of the nose and lip, and sends branches to

the ala and the dorsum of the nose. It anastomoses with the nasal branch
of the ophthalmic, with the artery of the septum nasi, and with the infra-

orbital artery.

(^0 Angular artery. Under this name is recognised the terminal part of the
facial artery, which inosculates at the inner side of the orbit with a terminal
branch of the ophthalmic artery.

Commimication between the superficial and deep branches of the external

carotid is established by the anastomoses of the facial artery with the infra-

orbital, buccal, inferior dental, and nasal branches of the internal maxillaiy
;

and between the external and the internal carotids by the anastomosis of the
facial with the ophthalmic arteries.
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Varieties. — ^?r////«.—The facial artery not unfrequently arises by a common
trunk with the lingual. Occasionally it arises above its usual i^osition, and then

descends beneath the angle of the jaw to assume its ordinary course.

Size.—This artery varies much in size, and in the extent to which it is distri-

taited. It has been observed, very rarely, however, to end as the submental, not

Teaching the side of the face ; in some cases it supplies the face only as high as

the lower lip. The deficiency of the facial artery is most frequently compen-
sated for by an enlargement of the nasal branches of the ophthalmic at the

inner side of the orbit ; occasionally by branches from the transverse facial or

imternal maxillary ai'teries.

Branches;.—The /ixccndiiif/ pnlatiiu- artery is in some instances transferred to

the externa! carotid. This branch varies in size and the extent to which it

reaches. Not unfrequently it is expended without furnishing any branch to the

^oft palate. AMien it is thus reduced in size, the phalangeal artery takes its

3)lace on the soft palate.

The tomiUar branch is not unfrequently altogether wanting.

I'hQ.siihintntal branch has been observed to take its rise from the lingual artery.

On the other hand, the facial artery, instead of the lingual, has been found to

furnish the branch which supplies the sublingual gland.

4. Occipital Artery.—The occipital artery, arising from the

posterior part of the external carotid, usually opposite the facial or a

little higher up, is directed upwards and backwards, beneath the pos-

terior belly of the digastric muscle, to the interval between the trans-

verse process of the atlas and the mastoid process of the temporal bone.

From that point it turns horizontally backwards along the skull in the

occipital groove of the temporal bone, internal to the mastoid process

and the sterno-mastoid, splenius, digastric and trachelo-mastoid muscles,

and resting on the superior oblique and complexus muscles. Lastly,

changing its direction a second time, and piercing the cranial attach-

ment of the trapezius, it ascends beneath the integument on the back

of the head accompanied by the great occipital nerve, and divides into

numerous branches upon the upper and back part of the cranium.

"While in the neck, the occipital artery crosses over the internal carotid

artery, the vagus, and s[)inal accessory nerves, and the internal jugular

vein ; and the hypoglossal nerve turns from behind over it at its origin.

Branolies.

—

(a) Small miixeiilur oSsets to the digastric and stylo-hyoid muscles,

and one of larger size to the sterno-mastoid. This last is so regular a branch that

it is known as the xfcrno-maxiold branch.

(Ji) An (luvicular branch to the back part of the concha of the ear. and two
or three other muscular branches to the splenius and trachelo-mastoid.

(i") Tlie nicniiificdl branch. This rmis up with the internal jugular vein, enters

the skull through the foramen jugulare, and ramifies in the dura mater of the

posterior fossa of the base of the skull.

(r/) The rrrricdl branch, rtuniix cn-i-irtili.'< j)rinerj)x. To the upper and back part

of the neck the occipital artery furnishes a branch thus designated. Descending

a short way, this vessel divides into a superficial and a deep branch. The former

ramifies beneath the splenius, sending oftsets through that muscle to the trape-

zius ; while the deep branch passes beneath the comjjlexus, and anastomoses with

branches of the vertebral artery, and with the deep cer\'icai artery. The size of

this branch varies very much.
(e) The .superficial or cranial branches. These pursue a tortuous course between

the integument and the occipito-frontalis muscle ; and in proceeding upwards on

the skull they separate into diverging branches, which communicate with the

branches of the opposite artery, as well as with those of the posterior auricular

arteiy, and of the temporal artery at the vertex and side of the skull.

A small twig, the iiiaKtoid branch, enters the skull through the mastoid foramen,

and ramifies in the dura mater.
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Varieties.— Origin.—The occipital artery is occasionally derived from the
internal carotid, and from the ascending cervical branch of the inferior thyi-oid

—an offset of the subclavian artery.

Courgc.—The occipital artery sometimes passes outside the trachelo-mastoid

instead of internal to it. The chief portion of. the vessel was found, in one in-

stance, to pass over the stemo-mastoid muscle, only a small artery being placed
in the usual position. The artery has, in a few instances, been seen to turn
backwards below the transverse process of the atlas.

Branclu:\\—The posterior amicular and the pharyngeal eateries sometimes take

origin from the occipital.

5. Posterior Auricular Artery.—The ]50sterior auricular artery,

a small vessel, arises from the external carotid a little higher up than
the occipital. It ascends under cover of the parotid gland, and resting

on the styloid process of the temporal bone, readies the angle formed
by the cartilage of the ear with the mastoid process. It is crossed by
the portio dura of the seventh nerve. Somewhat above the mastoid
portion of the temporal bone it divides into two sets of branches, of
which one set inclines forwards to anastomose with the posterior branch
of the temporal artery, and the other backwards towards the occiput,

on which it communicates with the occipital artery.

Brandies.—The following are the branches of this artery :

—

(a) Small branches to the parotid gland and the digastric muscle.

(J)) The xtijip-majiio'ul branch. This twig enters the foramen of the same name
in the temporal bone ; on reaching the tympanum, it di\'ides into delicate vessels,

which pass, some to the mastoid cells, others to the labj-rinth. One branch is

constantly found in j'oung bodies to form, with the tjonpanic branch of the
internal maxillary artery which enters the fissure of Glaser. a vascular cii-cle

around the auditory meatus, from which delicate oifsets ramify upon the mem-
brana tympani. This small tympanic branch sometimes arises from the occipital

artery.

(c) Am'lcular branches.—As it passes the back of the ear, the auricular artery

gives one or two branches which supply the posterior surface of the concha, and
turn over the margin, or perforp - the substance of the auricle to gain the ante-

rior surface.

Varieties.—The posterior auricular artery is frequently very smaU, and has
been seen to end in the stylo-mastoid branch. It is often a branch of the
occipital.

6. Temporal Artery.— The temporal artery, one of the two
branches into which the external carotid artery finally divides a little

below the condyle of the lower jaw, continues upwards in the direction

of the main trunk, whilst the other branch (the internal maxillary)

curves forwards under cover of the jaw. The temporal artery is at

first imbedded in the substance of the parotid gland, in the interval

between the meatus of the ear and the condyle of the lower jaw.

Thence it ascends over the root of the zygoma, against which it may
readily be compressed. From this point onwards, it lies close beneath
the skin, upon the temporal fascia ; and, about two inches above the

zygoma, divides into two branches, which again subdivide and ramify
beneath the integument on tlie side and upper part of the head.

Branches.—Besides several small offsets to the parotid gland, some branches
to the articulation of the lower jaw, and one or two to the masseter muscle, the
temporal artery gives off the following branches :

(rt) The transvcnr artery of the face. This branch arises whilst the temporal
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Fi?. 250.

Pig, 250.

—

Deep View of the Carotid, Sdbciavian, and Axillauy Arteries (froiu

TieJemann.) -3-

The great pectoral, the sterno-mastoid, and the .sterno-liyoid and sterno-tliyroid muscles

have been removed ; tlie front part of the deltoid has been divided near the clavicle ; the

greater part of the digastric muscle has been removed, and the upper part of thesplenius

capitis and trachelo-mastoid divided near the mastoid jjrocess. For the explanation of

the references from 1 to 12, see ]\ 39tJ. Carotid Artiri/ and its Branches.— 13, lower

X'art, and 14, upper part of the right common carotid artery ; 15, trunk of the
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external carotid artery ; 16, trunk of the internal carotid artery ; 17, 17, inside the
thyroid axis of the subclavian arteiy, and on the inferior thyroid artery where it is

distributed in the gland ; 18, sui^erior thjToid artei-y, anastomosing in the gland -with

tlie inferior thyroid ; 19, lingual artery, brought into view by the removal of the lower
part of the hyo-glossus muscle ; 20, facial artery, giving off the palatine, tonsillitic

and submental; 21, inferior labial ; 22, coronary artery ; 23, occipital artery ; 24, pos-

terior auricular artery ; 25, superficial temporal artery ; 26, internal maxillary artery
;

27, transverse facial, given off in this instance directly by the external carotid

artery.

artery is deeply seated in the parotid gland, through the substance of which it

runs nearly horizontally forwards
;
getting between the parotid duct and the

zygoma, it rests on the masseter muscle, and is accompanied hy one or two
transverse branches of the facial nen-e. It gives small vessels to the jiarotid

gland, the masseter muscle, and the neighboiuing integument ; and divides into

three or four- branches, which are distributed to the side of the face, anasto-

mosing with the infra-orbital and facial arteries.

(h) The middle tcwjwral branch. This arises close above the zj'goma. and
immediately perforating the temporal fascia, sends branches to the temporal
muscle, which communicate with the deep temporal branches of the internal

maxillary artery. An offset from this artery runs to the outer angle of the
orbit, where it gives branches to the orbicularis palpebrarum muscle.

(r) The anterior auricvlar branches, two or more in number, superior and
inferior. These branches arise above the middle temporal. They are distributed

to the fore-part of the pinna, the lobe of the ear, and a part of the external

meatus, anastomosing with the ramifications of the posterior auricular artery.

(r/) The antrrior temjwral branch, one of the two terminal branches of the
temporal artery. This vessel inclines forwards as it ascends over the temporal
fascia, and ramifies extensively upon the forehead, supplying the orbicular and
occipito-frontal muscles, the pericranium, and the skin, and communicating wdth
the supra-orbital and frontal branches of the ophthalmic artery. On the upper
part of the cranium the branches of this artery are directed from before back-
wards. When it is desired to take blood from the temporal arterj', the anterior

temporal branch is selected for the oiDeration.

(e) The jfo-'^to'io'i' trmjwrnl hraneh. This is usually larger than the anterior,

passes back on the side of the head, above the ear, and over the temporal fascia

;

its branches ramify freely in the coverings of the cranium, both upwards to the
vertex, where they communicate with the corresponding vessel of the opposite
side, and backwards to join with the occipital and posterior auidcular arteries.

Varieties.—The temjwral artery is frequently tortuous, especially in aged
persons. Occasionally a large unusual branch runs forward above the zygoma,
to the upper part of the orbit. The temporal artery sometimes joins with the
ophthalmic and furnishes large frontal arteries.

The anterior temjwral branch is sometimes larger than the posterior, and
passing backwards over the vertex of the head, communicates with the occipital.

The transrer.y artcri/ of the face varies in .size ; occasionally it is much larger
than usual, and takes the place of a defective facial artery. In some instances
the transverse artery arises directly from the external carotid.

7. Internal Maxillary Artery.—The internal maxillary or deep
facial artery, the larger of the two terminal branches of the external
carotid, is concealed by the parotid gland at its origin below the con-
dyle of the jaw ; it curves horizontally forwards between the jaw and
the internal lateral ligament of the temporo-maxillary joint, then passes
oVjliquely forwards and npwards on the outer surface of the external
pterygoid muscle (not unfrequently beneath and within it), and opposite
the interval between the two heads of that muscle, bends inwards to the
spheno-maxillary fossa, where it ends by division into a number of
branches.
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To facilitate the arrangement of its numerous branches, this artery

may be considered in three parts, viz. : 1, tlie part between the jaw

and internal lateral ligament ; 2, the part in contact with the external

pterygoid muscle ; and, 3, the part in the si)beno-maxillary fossa.

A. Branches of the first part.—The branches of the first part of the artery

all pass through the bony foramina.

(rz) The ti/iiijumic hranch. of small size and variable in origin, passes deeply

behind the articulation of the lower jaw. and enters the fissure of Glaser. sup-

plying the lasator tympani muscle, and the tympanic cavity, where it ramifies

Fis. 251.

Fig. 251.

—

Deep Dissection op the Head and Face, to show the Intepnal

Maxillary Arteky and its Branches (from Tiedemann). i

The right half of the calvarium, the zygomatic arch, and the upper half of the ramus
of the lower jaw, with the external pterygoid muscle, have been removed ; some of the

superficial muscles of the face have been divided, and the internal pterygoid and
buccinator muscles are exposed : 1, facial artery, rising over the edge of the lower

jaw ; 2, inferior labial branches ; 2', deep mental branch of the inferior dental artery ;

3, facial artery continued ; 4, suj)erior coronary of the facial ; 5, lateral nasal ; 6, frontal

branch of the ophthalmic artery, giving descending twigs to communicate with the angidar

branch of the facial and with the dorsal nasal ; 7, internal carotid artery ; 8, external

carotid artery at the place where it passes through the parotid gland, which has been

removed ; 9, division of the external carotid artery into superficial, temporal and internal

maxillary arteries ; 10, superficial temporal ; 11, masseteric branch of the external cai'otid

artery ; 12, the trunk of the internal jnaxillary artery, at the origin of its inferior dental

bi-anch ; 13, on the root of the zygoma, points to the middle meningeal branch, and on

the dura mater above, to its distribution ; 14, on the lower pai-t of the temporal

muscle separated from the coronoid process of the jaw, is between the deep temporal

branches of the artery; 15, pterygoid branches; 16, buccal artery; 17, posterior

superior dental, and deepest part of the internal maxillary artery where it enters the

spheno-maxillary fossa ; IS, branches of the infraorbital artery issuing upon the face.
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upon the membrana tympani. It anastomoses in the tympanum witli the stylo-
mastoid and Vidian arteries.

(b) The middle or grcdt mcui/ifjca 7 artevy.hy fixi: the largest of the arteries
which supply the dura mater, passes directly upwards under cover of the external
pterygoid muscle, between the two roots of the auiiculo-temporal nerve, and
enters the skull by the spinous foramen of the sphenoid bone. Within the
cranium.it ascends to the anterior inferior angle of the parietal bone, and divides
into numerous branches, which ramify in deep arljorescent g-rooves on the inner
surface of the bones some passing upwards over the parietal bone, as high as
the vertex, and others backwards even to the occipital bone.

Immediately on entering the cranium the meningeal artery gives minvite
branches to the ganglion of the fifth nerve and to the dura mater near the sella

turcica, and a small twig which enters the hiatus Fallopii, and anastomoses with
the stylo-mastoid branch of the posterior auricular artery. It also inosculates

with branches of the ophthalmic artery.

The middle meningeal artery is accomiDanied by two veins.

(f) The siiiall nicnhu/cnl artery, usually arising from the preceding branch.
•enters the skull through the foramen ovale, to supplj- the dui-a mater in the
middle fossa.

{d) The inferior dental arterij. passing downwards, entei's the dental canal
along with the inferior dental nerve, and subsequently escapes on tlie face by the
mental foramen. As it enters the canal, it gives off the mi/lo-hi/did branch,
which, with the nerve beaiing the same name, nins in a gi-oove on the inner
sui-face of the jaw, below the dental foramen, and ramifies on the under surface
of the mylo-hyoid muscle. In its coiu'se through the bone, the inferior dental
artery gives off small oft'scts, whicli ascend to enter the mmute apertures in the
extremities of the fangs of the teeth, and supj^ly the pulp of each : before
emerging at the mental foramen, it sends forwards a branch which supplies the
incisor teeth and inosculates with its fellow of the opposite side. The tennuial
or facial branches anastomose with the inferior coronary and submental arteries.

B.— Branches of the second part.—The branches of this part are chiefly
distributed to muscles.

(rt) The dee^) temporal branches, two in number (anterior and posterior),

ascending between the temporal muscle and the cranium, supply that muscle,
and anastomose with the In-anches of the other temporal arteries, and with
minute bi-anches of the lachi-jinal artery, through small foramina in the malar
bone.

{h) The pteri/f/oid branches, small, short offsets, uTegular in number and origin,

are distributed to the pteiygoid muscles.

(c) The mam-teric is a small but regular branch which passes from within
outwards, above the sigmoid notch of the lower maxillary bone, to the deep
surface of the masseter muscle. It is often joined at its origin with the posterior
temporal branch.

(d) The huceal branch runs obliquely forwards upon the buccinator muscle
with the buccal nerve

;
it is distributed to that and other muscles of the cheek,

and anastomoses with the branches of the facial arterj-.

C—Branches of the third part.—These branches, like those of the first

series, enter bony foramina or canals.

{(I) The alveolar or superior waj-illar)/ hrancJi, arising near the tuberosity of
the maxillary bone, frequently in common with the infra-orbital branch, runs
tortuously foi-wards upon the surface of the upper jaw. and gives off the .ii/perior

dental and other branches which enter the foramina of the tuberosity, and supply
the pulps of the upper molar and bicuspid teeth, besides ramifying' in the hning
membrane of the maxillary sinus. Other small branches supply the gums.

(h) The infra-orhitol artery runs horizontally for^\^ards into the infra-orbital
canal, and having traversed that canal along with the superior maxillary nerve,
emerges upon the face at the infra-orbital foramen.

Whilst still in the canal, it sends upwards into the orbit small branches, which
enter the inferior rectus and the inferior oblique muscles of the eye and the lach-
rymal gland, and others downwards to supply the front feeth." On the face it

B r, 2
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gives branches upwards, to the lachr;y^nal sac and inner ang-le of the orbit, anas-

tomosing' with the nasal branches of the ophthalmic and facial arteries, and

sends other branches downwards, beneath the levator labii superioris. which join

the ramifications of the transverse facial, buccal, and superior coronary arteries.

((•) The descending ox s}qwrwr imlat'me artery descends perpendicularly through,.

Fi!^. 252.

Fi.c -Deep View of the Lingual and Pharyngeal Arteries (from R. Quain).

The lower jaw lias been removed, and the tongue drawn forwards between the teeth ;

the external iiterygoid muscle has been removed, and the tsmporal muscle has been turned

up from witliiu the zygoma ; <t, the root of tlie zygoma, above tlie glenoid cavity ;

h, placed on the lobe of the ear, points by a line to the .styloid process, from which the-

stylo-glossus and .stylo-pharyngeus are seen passing downwards and forwards, and the

stylo-hyoid detached from the hyoid bone is thrown backwards with the digastric muscle ;

c, transverse i:>rocess of the atlas ; rf, upper surface of the tongue ;
r, .sawn surface of

the symphysis of the lower jaw
; /, the angle of the hyoid bone ; 1, left common carotid

artery ; 2, internal carotid artery ; 3, external carotid artery ; 3', placed on the stylo-

]iharyngeus muscle, points liy a line to the upper part of the external carotid artery

divitled where it enters the ]iarotid gland ; 4, superior thyroid artery, its lar}mgeal brancli

passing upon the thyrodiyoid membrane ; 5, lingual artery about to pass within the

hyo-glossus muscle ; 5', placed on the geniodiyo-glossus, points to the continuation of the

lingual artery as the ranine ; 6, the trunk of the facial arteiy cut short ;
6', its tonsilar

and pharyngeal branches ; 7, occipital artery cut short ; 8, ascending phiiryngeal artery

;

8', its upper part turning down upon the pharynx ; 9, internal maxillary artery as it

passes into the siihcno-maxillary fossa, and gives the posterior dental and the infra-

orbital arteries ;
'.»', middle meningeal artery ; 10, placed on the deep surface of the

temporal muscle, which is turned up and shows some cut branches of the deep temporal

arteries.
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the posterior palatine canal, with the palatine nerve, and runs along the hard

palate. In front it ends in a small vessel which ascends through the incisor

foramen, and anastomoses with the artery of the septum, ^\^lile descending in

the canal, this artery sends off twigs through the bone, which communicate on
the soft palate with the ascending palatine branch of the facial artery.

{(l) The VuHan branch traverses the Vidian canal with the nerve of the same
name ; it is distributed to the Eustachian tube and the top of the pharynx, an«l

sends a small vessel into the tympanum.
{r) The picryiio-palaiinc. a very small branch, passes backwards through the

pterygo-palatine canal to reach the top of the pharjTix. to which, and to the

Eustachian tube and sphenoidal cells, it is distributed.

(/) The naml or ^phcno-palat'inc artery enters the spheno-palatme foramen, and

divides into two or three branches, some of which may ramify extensively over

the spongy bones, while others supply the posterior ethmoidal cells and the

.•antrum. One long branch, the artery of the .septum . runs forwards along the

septum nasi, ends in a small vessel which enters the incisor foramen, and inoscu-

lates with the descending palatine artery.

Varieties.— Origin.—The internal maxillary artery is very constant in its place

•of origin. It has, however, been seen to arise from the facial.

Course.—The artery often passes under cover of the external pterygoid muscle,

crossing the inferior maxiUary division of the fifth nerve. It has likewise been

observed to issue from under cover of the external pterygoid by piercing the

middle of that muscle. "\Mien the artery is placed beneath the muscle, it has

been found lodged in a notch in the posterior margin of the external pterygoid

plate, and bound down by fibrous structure.

Brauehes.—The middle vienniiieal artery occasionally furnishes the laclmmial
artery (usually an offset of the ophthalmic), it has also been seen to give oft' the

ophthalmic itself, and on the other hand the ophthalmic has been seen to give off

the middle meningeal, peculiarities which may be looked on as resulting from
the enlargement of an ordinary anastomosing branch, (Curnow, Joum. of Anat.,

vol. viii., p. 15.5. Krause. Blandin.)

In a case in which the internal carotid artery was wanting, two tortuous

branches from the internal maxillary entered the skull by the foramen rotundum
and foramen ovale, to supply its place. (Quain, "On the Ai-teries,"' p. l:!,

fig. 8.)

8. Ascending Pliaryiigeal Artery.—This artery, long and slender,

•the smallest branch of the external carotid which has received a distinc-

tive designation, arises most commonly from half an inch to an inch

.above the origin of the external carotid ; and in its straight course

upwards rests on the rectus capitis anticus, close to the surface of the

pharynx, between it and the internal carotid artery, and is thus directed

up towards the base of the skull.

Branches.—These are very small, and may be divided into three sets, viz.,

those to the pharjTix ; a set directed outwards ; and meningeal branches.

(c?) The pharijnfjeal branches pass inwards, for the most part to the pharynx.

One or two small and variable branches ramify in the middle and inferior con-

strictor muscles. Higher up than these is a larger and more regular branch,

which rmis upon the upper constrictor, and sends small ramifications to the Eus-

tachian tube, and to the soft palate and tonsil.

The last mentioned, or palatine branch, is sometimes of considerable size, and

supplies the soft palate, taking the place of the inferior palatine branch of the

facial artery, which in such cases is small. It divides into an anterior and a

posterior twig, both of which anastomose with their fellows of the opposite side

in the middle line.

(J)) The ejcternal branches, small and iiTegular, are distributed to the rectus

anticus muscle, the first cer\'ical ganglion of the sympathetic nerve, some of the

cerebral nerves as they issue from the skull, and to lymphatic glands. Some
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of them anastomose with the ascending cei-vical branch of the subclavian

artery.

(r) The mcniiit/riil branches are terminal twigs, -which pass through th&

foramen lacerum posticum and anterior condylar foramen, to end in the dura

mater.

Varieties.-—This artery varies greatly in its place of origin from the carotid.

It occasionally springs from the occipital or internal carotid, and, in a few
instances, it has been seen double.

INTERNAL CAEOTID AETERY.

The iutcrnal carotid artery is distributed to tlie brain, to the eye

with its appendages, and in part to the forehead. It extends directly

upwards from the termination of the common carotid artery, opposite

the upper border of the thyroid cartilage, to the carotid foramen of the

temporal bone. Entering the cranial cavity through the carotid canal,

it crosses the foramen lacerum medium, and turning upwards on the

side of the sphenoid bone, it passes forward on the carotid groove of

that bone. Thence it turns abruptly upwards on the inner side of the

anterior clinoid process, and divides opposite the inner end of the

Sylvian fissure of the brain, into the anterior and middle cerebral:

arteries.

I/i the neclc^ the internal carotid artery varies in length according to

the height of the division of the connnon carotid. It rests on the

rectus anticus major muscle, and has the pharynx and tonsil on its

inner side. The internal jugular vein is in contact with it as far as

the base of the skull, lying on its superficial and posterior aspect : and
placed more deeply behind it are the vagus nerve and main trunk of

the sympathetic. At its commencement the artery is covered only by

the sterno-mastoid muscle, by the platysma myoides, and by fascia, and
lies to the outer side of the external carotid. It soon, however, becouies;

concealed by the parotid gland, and lies internal and posterior to the

external carotid trunk, and is crossed first by the occipital artery, and
by the hypoglossal nerve and the digastric and stylo-hyoid muscles,,

three structures which lie superficial to both carotid arteries ; and
higher up, by the stylo-glossus and stylo-pharyngeus muscles, and the

glosso-pharyngeal nerve, which, together with, in some cases, the piha-

ryngeal branch of the vagus nerve, pass forwards between the external

and internal carotid arteries.

Within the cranium, the internal carotid artery has a very tortuous

course, curving forwards and inwards within the carotid canal, then

turning upwards to reach the sphenoid bone, on which it is at first

directed horizontally forwards, and afterwards resumes the vertical

position on the inner side of the anterior clinoid process. In this

part of its course the artery is accompanied by the carotid and caver-

nous plexuses of the sympathetic nerve. After leaving the carotid

canal, it lies in the floor of the cavernous sinus, and in contact with it

externally are the nerves which pass through the sphenoidal fissure.

Opposite the anterior clinoid process it pierces the layer of dura mater

which forms the roof of the sinus, and becomes invested with arachnoid

membrane.

Varieties.—In very rare cases of abnormal arrangement of the arch of

the aorta, the internal carotid artery has arisen as a primary trunk. A few
examples of its entire absence are recorded.
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BRANCHES OF THE INTERNAL CAROTID ARTERY

In the neck the internal carotid artery gives usually no branch.

"While within the carotid canal it sends a small offset to the tympanum,
which anastomoses with the tympanic and stylo-mastoid arteries.

Within the cavernous sinus some small branches proceed from it to

supply the walls of the sinus and the adjacent dura mater.

Opposite the anterior clinoid process, the internal carotid gives off the

ophthahnic artery ; and at the Sylvian fissure of the brain, before

dividing into the antBrior and middle cerebral arteries, it gives off or is

joined by the poBterior communicaiing artery, a slender anastomotic

branch which unites the internal carotid with the posterior cerebral

branch of the basilar artery.

1. Ophthalmic Artery.—This artery, arising from the internal

carotid artery by the side of the anterior clinoid process, enters the

orbit by the foramen opticum, below and to the outer side of the optic

nerve. It soon changes its direction, passing over the nerve to reach

the inner wall of the orbit, along which it runs forwards, and terminates

in branches which ramify on the forehead and side of the nose.

Branches.— (</) The laclnm^^iid' artery, arising on the outer side of the optic

nerve, passes forwards along the upper border of the external rectus muscle to

the lachrymal gland, in which the greater number of its branches are distributed.

Some of the branches pass onwards to the eyelids and conjunctiva, joining vritYi

other palpebral branches ; and one or two delicate inula r branches pierce the
malar bone and reach the temporal fossa, where they join branches from the deep
temporal arteries. The lachrjTiial artery has also branches of communication
through the sphenoidal fissure with small offsets from the middle meningeal
artery.

(A) The central artery of the 7-ctina, a very small vessel, pierces the sheath and
substance of the optic nerve about a quarter of an inch behind its junction with
the eyeball, and runs imbedded within it to the retina, in which it ramifies in

minute branches. In the foetus, a very delicate vessel passes forwards through
the vitreous humour, to reach the posterior surface of the capsule of the crystal-

line lens.

{() The siipraorhital branch ascends above the muscles, and coursing forwards
to the supraorbital notch, in company with the frontal nerve, terminates on the
forehead. It distributes branches to the eyelids, and communicates with the
temporal artery.

{(l) Tlie cUiarij arteries are divisible into three sets, viz., short, long, and
anterior ciliary. The short ciliary arteries, varying from twelve to fifteen in
number, enclose the optic nerve as they pass forwards to reach the posterior

aspect of the sclerotic coat, which they pierce, and enter the eyeball about a line

or two from the entrance of the optic nerve. The loiuj ciliary arteries, two in
number, also enter the back of the eyeball, and then pass forwards, one on each
side, between the choroid and sclerotic coats, as far as the ciliary ligament, where
they divide into branches. The anterior ciliary arteries are derived from some of
the muscular branches ; they form a vascular circle around the fore part of the
eyeball, and then pierce the sclerotic within a line or two of the margin of the
cornea. All these ciliary arteries anastomose together within the eyeball, their

distribution in which will be particularly described with the anatomy of the
eyeball.

(-") The mmcular branches, subject to much variety, usually arranged in an
upper and lower set, supply the muscles of the orbit.

(/) The ethmoidal branches are two in number, a j?osterior and an anterior.

They pass through the posterior and anterior internal orbital foramina, the
latter in company with the nasal branch of the ophthalmic nerve ; and both
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arteries having fumislied brandies to the ethmoidal cells, enter the skull, supply

the adjacent dura mater, and send branches through the cribriform lamella to

the nose.

Fig. 253.

Fig. 253.

—

Semidiagrammatic View of the Arteries of the Orbit and KEiGiinoun-

iNG parts, with their BRANCHES AND AN.ASTOMOSEs (fouuded ou Hirschfekl and

Leveille, with aJJitious). (A. T.

)

The outer wall of tlie orLit has been removed, the sinus maxillaris is laid open, tlie

eyelids ai-e turned forwards, and the external and superior recti, and the superior obhquc

muscles have been jiartially removed, a, optic nerve ; h, liooic, holding up the posterior

part of the superior rectus muscle, the anterior part of wliicli is left attached to the

eyeball ; c, laclirymal gland, thrown up on the frontal bone ; d, insertion of the inferior

oblique muscle ; e, inferior rectus
; /, /, anterior and jjosterior portions of the divided

external rectus
; g, maxillary sinus ; h, hook, holdiug \\\) the eyelids, of which the deep

surface is exhibited.

I, internal carotid artery below the inferior aperture of the carotid canal of the

temporal bone, which is indicated higlier up by a ring surrounding the artery ;
1', tlie

part of the artery situated within the temporal bone, a second ring indicating the place

of the upper aperture of tlie temporal canal ; 1", the part of the artery situated on the

.sphenoid bone ; upon this artery, 1, twig to the mastoid cells and tymi)anum ; 2, twigs

in the cavernous sinus ; 3, communicating branches to the iwsterior cerebral ; 4, middle

cerebral ; 5, anterior cerebral.

II, basilar artery ; upon this artery, 6, posterior cerebral ; 7, superior cerebellar : the

accented numbers, 3', 4', 5', 6', 7', indicate, on the left side, the arteries already named
under the same numbers on the right side, and with these and the anterior communicating

branch marked by + , complete the Circle of Willis.

III, upper part of the external carotid arterj' dividing into III x , the superficial

temporal, and III', III", the internal maxillary artery ; upon the latter artery, 1, inferior

dental branch ; 2, middle meningeal ; 3, 3, masseteric and pterygoid branches ; 4, buccal

;

f), 5, anterior and posterior deep temporal ; 6, posterior superior dental ; 7, infraorbital

;

7', branches of the same issuing upon tlie face ; 8, part of the internal maxillary, which

passes into the spheno-maxillary fossa.

IV, facial artery, terminating at 11, in the angular, and giving oflF, at 12, the lateral

nasal branches, and others which communicate with the infraorbital.

In the orbit the following numbers indicate the ophthalmic artery and its branches : 1,
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-the ophthalmic artery at its origin from the internal carotid ;
1', the same artery con-

tinued on the upx^er and inner side of the orbit ; 2, lachrymal branch ; 3, central artery

of the retina ; 4, some of the ciliary arteries ; 5, 5, upper and lower muscular branches
;

0, supraorbital ; 7, 7', posterior and anterior ethmoidal arteries ; 8, palpebral ; 8', 8",

its superior and inferior divisions ; 9, frontal ; 10, nasal, communicating with the

angular of the facial.

((/) The two jxiljh'hnil branches, sn2)erior and inferior-, arise near the front of

the orbit, usually together, but soon diverge, one Ipng above, the other below
the tendon of the orbicularis muscle at the inner angle of the eye ; they form
arches, one in each lid, which lie between the orbicularis muscle and tarsal car-

tilage, and send branches to the caruncula lachrymalis and the lachrymal sac.

(A) The nasal branch courses forwards above the tendon of the orbicularis

muscle to the root of the nose, where it ramifies, mamtaining a free communi-
cation with the nasal and angular branches of the facial artery.

(0 Thefraiital branch runs close to the preceding, but on reaching the margin
of the orbit turns upwards on the forehead, where it anastomoses with the supra-

orbital artery.

2. Cevebval Arteries.—The terminal branches of tlie internal

Fig. 254.

—

View of the Fig. 254.
Distribution of the
Branches of the In-

ternal Carotid and
Vertebral Arteries to

the lower I'ARTS OF

THE Brain (altered

from Hirschfeld and
LeveilliS). (A. T.) i

On the left side of the

brain a portion of the
middle lobe of the cere-

brum has been removed so

as to open up the fissure of

Sylvius and expose the

convolutions of the island

of Reil ; and the left half

of the cerebellum has been

removed to show the lower

surface of the posterior

cerebral lobe. 1, placed

on the optic commissure,

points to the divided stem
of the left internal carotid

artei-y where its cerebral

distribution begins ; 2,

anterior cerebral branch,

exposed fully by the re-

moval of a portion of the

left optic nerve ; 2', placed

on the knee or anterior

bend of the corpus callo-

sum between its two arteries
; x

, placed on the lamina cinerea in front of the optic
commissure, marks the anterior communicating artery ; 3, middle cerebral artery,
passing into the fissure of Sylvius and distributing its branches over the convolutions of
the island of Reil and others beyond ; 4, placed between the infundibulum and the
corpora albicantia, points by a line to the left posterior communicating artery ; 5, basilar
artery

; 6, posterior cerebral artery, its distribution exposed on the left 'side by the
removal of half of the cerebellum ; 7, placed on the pons Varolii, points to the right
superior cerebellar artery ; 8, anterior inferior cerebellar artery ; between 7, and 8, one
of the largest of the transverse branches of the basilar artery ; 9, 9, right and left
vertebral arteries

; 10, posterior inferior cerebellar arteries ;, 11, anterior spinal arteries.
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carotid artery supply the anterior and greater part of the pia mater and
brain.

The anterior cerelral, commencing at the subdivision of the in-

ternal carotid at the inner end of the fissure of Sylvius, turns forwards

towards the middle line to reach the longitudinal fissure between the

anterior lobes of the cerebral hemisphere, and is connected with the

vessel of the opposite side by the anterior comimmicafing arierij, a

branch not more than two lines in length. The two anterior cerebral

arteries, lying close together, in the next place turn round the anterior

border of the corpus callosum, run backwards on its upper surface,

concealed by the cerebral hemispheres, and end by anastomosing with

the posterior cerehi'al arteries. In their course they give numerous
branches to the olfactory lobes and optic nerves, the under surface of

the anterior lobes, the third ventricles, corpus callosum and inner

surface of the hemisphere.

The tnithUe cerebral artery, larger than the anterior, inclines ob-

liquely outwards, taking the course of tlie fissure of Sylvius ; within

this it divides into several branches, which ramify in the jna mater
investing the surfaces of the anterior and middle lobes of the brain,

and join with the branches of both the anterior and posterior cerebral

arteries. Numerous small branches, without ramifying in the pia

mater, turn upwards at once, and enter the brain at the anterior per-

forated spot, through which they reach the corpus striatum.

One or two choroid arteries, which sometimes arise directly from the

internal carotid, passing backwards, enter the fissure between the middle

lobe and the crus cerebri, to reach the descending cornu of the lateral

ventricle, in which they ai'e distributad to the choroid plexus.

Varieties.—In rare instances, the anterior cerebral arteries have united into a
single tiTink. like the liasilar artery behind, and have again divided into a right

and left arteiy. The anterior communicating artery is frequently double.

Frequently tlie posterior cerebral artery of one side arises by an enlarged pos-

terior communicating artery from the internal carotid, and is connected only by
a slender vessel with the basilar.

Circle of Willis.—A remarkable anastomosis exists between the

branches of the vertebral and internal carotid arteries within the

cranium, by which the circulation in the brain may be equalised, and
any irregularity which might arise from the obliteration of one, or even
two of the vessels, may speedily be remedied by a corresponding en-

largement of the others. This anastomosis, known as the circle of
Willis, results from a series of communications between the following

brandies. The anterior cerebral arteries are connected together, as

already mentioned, in the longitudinal fissure by the anterior commu-
nicating artery. The right and left internal carotids, the trunks
from which the anterior cerebral arteries arise, are united by the pos-

terior communicating arteries to the i)osterior cerebral arteries, which
arise behind from a single trunk—the basilar artery. Within or

opposite to the area of this vascular circle are the following parts of

the encephalon, viz., the commissure of the optic nerves, lamina cinerea,

infundibulum and tuber cinereum, corpora albican tia, posterior per-

forated spot with part of the crura cerebri, and the origin of the third

pair of nerves.

Distribution of the Arteries in the Cerebrum.—The recent researches

of Duret and Heubner have thrown some additional light on the circulation in
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the brain. According to these authors, the three great arteries which go to the

cerebrum—the anterior, middle, and posterior cerebral—give origin to two very-

distinct systems of vessels. The fii"st of these, consisting of branches given

off by the arteries immediately after they leave the circle of "Willis, is destined

to the great central ganglia, and is called the central sy.stcni of ariericx ; the

other ramifies in the pia mater, and is distributed to the gi'ey matter of the con-

volutions and the subjacent white matter ; it is called the cortical xiixtrm of

arteries. These two systems are to a great extent independent of each other,

the vessels which connect them being few in number, and of almost capillary

minuteness. Moreover, not only are the two systems thus distinct, but tho

branches of the several arteries are also limited in their distribution to certain

well-defined areas, and their communicat'ions are few and small, and occur only

at the periphery of their respective areas of distribution, so as to render the areas

practically independent territories. The same remark applies, in less degree,

however, to the secondary, and even tertiary di\'ision of these arteries.

The anterior cerebral lias a very limited central distribution, giving only a few
small branches (and these liable to inucli variation as to size and number) to the

anterior extremity of the corpus striatum. Its cortical branches are three in

number : the first being distributed to the two internal orbital convolutions

;

the second to the anterior extreinity of the marginal convolution, to the superior,

and to the anterior jiortion of the middle frontal convolutions on the outer sur-

face ; the third to the inner surface of the liemisphere as far as the extremity of

the calloso-marginal fissure ; the fourth to the quadrate lobule ; and from this

last branch the arter}- of the coi-pus callosum is given off.

Tho middle cerebral immediately after leaving the internal carotid gives off a

number of small vessels which pass directly upwards, parallel to each other, into

the foramina of the anterior perforated space, and enter the base of the corpus

striatum. They are distributed to the two extraventricular nuclei (grey nucleus

and lenticular nucleus) of that body, to the posterior part of the nucleus candatus

and the portion which borders upon the optic thalamus. The main trunk of the

middle cerebral passes upwards and outwards in the fissure of Sylvius until it

reaches the island of Reil, on the surface of which it divides into four branches.

The first branch is limited in its distribution to the outer jjart of the orbital

surface and the adjacent inferior frontal convolution : the second branch sup-

plies the posterior part of the middle frontal, and the chief part of the ascending

frontal convolution ; the third branch passes in the fissure of Rolando to the

rest of the ascending frontal and to the ascending parietal convolution and to

the anterior part of the supei-ior parietal lobule ; and the fourth, h'ing in the

posterior branch of the fissure of Sj-h'ius, sui^plies the inferior parietal lobule,

and the superior temporo-sphenoidal convolution.

TlxQ jmsterior cerebral axtexies, {\he origin and course of which are described

at p. 386) gives ofE a number of twigs in the posterior jDerforated spot, and
others as it passes round the eras, both of which sets pass into the thalami optici.

crura cerebri and corpora quadrigemina. The cortical branches are three in

number : the first is distributed to the anterior part of the uncinate gyi'us and
its immediate vicinitj' ; the second branch supplies the jiosterior part of the

uncinate gyrus and the lower part of the temporo-sphenoidal lobe ; the third,

lying in the calcarine fissure, supplies the occipital lobe on its inner and outer

surfaces. (H. Buret, in Archives de Physiol. 1S74 ; Heubner, in Centralblatt fiir

die Med. Wissensch. 1872.)

SUBCLAVIAN AETERIES.

The subclavian artery is only the commencing portion of a long

trunk which forms tlie main artery of the upper limb, and which i.s

artificially divided for purposes of description into three parts, named
the subclavian, axillary, and brachial arteries.

The subclavian artery, arising on the right side from the extremity

of the innominate stem, and on the left from the arch of the aorta,

passes a short way up into the neck, arches outwards over the pleura.
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and rests between the scalenus auticus and scalenus medius muscles on
the first rib. At the outer border of the first rib it ceases to be called

subclavian, and is continued into the axillary artery.

Each subclavian artery is conveniently divided into three parts,—the

first part extending from the origin of tlie vessel to the inner border of

the anterior scalenus muscle ; the second consisting of the portion of the

vessel situated behind that muscle ; and the tJiird reaching outwards

to the external border of the first rib. In examining each of these

portions ia detail, it will be necessary in the first part to give separate

descriptions for the right and the left sides, as there is a material

difference in the origin, course, and relations of the two vessels.

THE FIRST PART OF THE RIGHT SUBCLAVIAN ARTERY COmnieUCeS close

to the trachea, at the division of the innominate arterj', behind the upper

part of the sterno-clavicular articulation, and ends at the inner margin
of the anterior scalenus muscle. Separating from the carotid artery, it

arches upwards and outwards, and ascends above the level of the clavicle

to an extent which varies in different cases. It is deeply placed, being

covered by the platysma, the sterno-mastoid, the sterno-hyoid, and
fiterno-thyroid muscles, and tlie deep cervical fascia. It is in contact

witli the pleura inferiorly, and is separated by an interval from the

longus colh muscle behind.

Eelafioii to Vems.—The siihdavkm vein lies lower than the arter}',

close under the clavicle. In its course to joiu this vein, the internal

jugular passes in front of the artery near the scalenus muscle, as do

also, nearer the middle line, the anterior jufjular and verteJjral veins.

Relation to Nerves.—The vagus nerve passes in front of the artery

on the inner side of the internal jugular vein, and its recurrent laryngeal

branch, turning round below the artery, ascends behind. Some cardiac

branches of the sgmpathetlc nerve pass down over the artery, while the

main trunk passes behind.

THE FIRST PART OF THE LEFT SUBCLAVIAN ARTERY ariseS from the

upper surface of the arch of the aorta, at the left end of its transverse

portion, and ascends to the margin of the first rib, behind the insertion

of the anterior scalenus muscle. It is, therefore, longer than the first

part of the right subclavian, and ascends at first almost vertically out

of the chest, instead of arching, like that vessel, outwards across the

neck. It is at first overlapped b}' the left lung, and is covered in front

and on the left side by the pleura ; it rests on the longus colli muscle,

and lies, for a short space, in front of the oesophagus (here deviating to

the left side), and the thoracic duct. To the inner or right side of the

vessel are situated the left carotid artery and the trachea, and further

up the oesophagus and the thoracic duct.

Relation to Few^s.—The internal jugular vein is immediately before

the artery, where it turns outwards from the thorax, close to the scalenus

muscle ; and the left innominate vein is likewise anterior to it.

Relation to Nerves.—The jmeumogastric nerve is anterior to the first

part of the left subclavian artery, and parallel with it, the recurrent

branch on this side turning round below the arch of the aorta. The
fhrcnic nerve descends over the artery along the inner margin of the

scalenus muscle, immediately outside the thyroid axis. The cardiac

nerves of the left side, descending from the neck, are close to the

artery.

THE SECOND PART OF THE SUBCLAVIAN ARTERY, the short portion COU-
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cealed by tlie anterior scalenus muscle, forms the highest part of the

arch described by the vessel across the neck. Somewhat less deeply

Fig. 25o.

Fig. 255.—^ViEw OF THE Right Common Carotid and k-cbciavian Arteries, wiin
THE ORIGINS OP THEIR BRANCHES AND THEIR RELATIONS (R. Qualn). J

For the explanation of the references in the upper part of this figure, see p. 3.16.

The following explanation relates to the suhclavian artery and its branches : 8, the first

part, 8', the third part, of the arch of the subclavian artery ; 8", the subclavian vein,

.shown by the removal of a portion of the clavicle ; 9, is placed on the scalenus anticus

muscle in the angle between the transverse cervical and suprascapular branches of the

thyroid axis ; 10, outer part of the suprascapular artery ; 1 0', transverse cervical branches

passing into the deep surface of the trapezius ; 10", the posterior scapular artery,

represented as rising directly from the third part of the subclavian artery, and passing

through the axillary plexus of nerves and imder the levator anguli scapul.T ; 11, on

the scalenus anticus muscle, j^oints to the inferior thyroid artery, near the place where

the ascending cervical artery is given off ; the phrenic nerve lies on the muscle to the

outside ; i, the supra-sternal twig of the suprascapular artery.
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placed than the first part, it is covered by the phitysma and the sterno-

mastoid muscle, with layers of the cervical fascia. Behind, it rests

against the middle scalenus muscle ; and belo^^, it lies on the pleura.

EeJaiioii to Veins and Nerves.—The subclavian vein is lower than the

artery, and is separated from it by the anterior scalenus muscle. The
phrenic nerve, which descends obliquely inwards over that muscle,

usually crosses the first part of the subclavian artery of the left side

dose to the muscle, while on the right side, not having quite reached

the margin of the muscle at the level of the artery, it is usually sepa-

rated by the muscle from the second part of the artery.

THE THIRD PART OF THE SUBCLAVIAN ARTERY lics in a Small triangular

space, the sides of which are formed by the omo-hyoid muscle and

clavicle, and the base by the anterior scalenus nniscle ; tlie omo-hyoid

is in some instances immediately over the artery. The subclavian artery

is nearer to the surface here than elsewhere, being covered only b\'

the platysma and layers of the cervical fascia, but towards its termina-

tion it becomes deeper, sinking under the clavicle and the subclavius

nmscle.

Relation to Veins.—The subclavian vein continues to be anterior to,

and lower than the artery. The external jugular vein lies over the

artery, and receives on the outer side from the shoulder the two veins

which accompany the supra-scapular and transverse cervical arteries.

The veins in some cases form a sort of plexus over the artery.

Relation to Nerves.—Above the vessel are placed the large Iraehial

nerves, the lowest cord ibrmed by the union of the last cervical and the

first dorsal nerve being behind and in contact with it. The small

nerve of the si/hclavii/s muscle passes down over the artery, and the

space which lodges the artery is crossed in front by the superficial

descending (clavicular) branches from the cervical plexus of nerves.

Branches.—Four branches are usually descril)ed as arising from

each subclavian artery. Of these, three, namely, the vertebral, the

internal mammarfj, and the thyroid axis, generally spring close together

from the first part of the artery, near the inner side of the anterior

scalenus muscle ; while the fourth branch, the .mperior intercostal, is

usually found internal to that muscle on the lelt side, but arising under

cover of it, from the second part of the artery on the right.

The vertebral artery springs from the upper and back ]iart of the

subclavian, and ascends in the neck to reach the interior of the skull :

the internal mammary proceeds from the lower side of the vessel, and
descends into the fore ])art of the chest and abdomen ; the thyroid axis

arises from the front of the artery, and divides into three branches, one

of which, the inferior thyroid, is distributed in the fore part of the neck,

whilst the other two, the suprascapular and the transverse cervical, pass

oiitwards across the neck to the sliciulder ; lasth', the superior intercostal

and deep cervical arise by a connnou stem from the back part of the

arteiy, and pass into the upper part of the thoracic wall and the

posterior muscles of the neck. The deep cervical is reckoned by some
writers as a fifth branch of the subclavian artery, but it usually rises in

common with the superior intercostal artery.

Another branch, in the great majority of instances, arises from the

third part of the artery. This is tlie posterior scapular arteiy, a branch

which otherwise is derived from the transverse cervical, one of the divi-

sions of the thyroid axis.
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Varieties.—The variations in origin of the suhclaA-ian arteries have been con-
sidered along- with the peculiarities of the arch of the aorta.

Course.—The height to which these vessels reach in the neck is liable to some
variation. Most commonly the arterj' crosses the neck a little higher than the
clavicle, but it is sometimes, especially on the right side. j)laced as high as an
inch or even an inch and a half alcove the level of that bone. Occasionally the
subclavian artery perforates the anterior scalenus muscle, and in a few rare

cases it has been seen altogether in front of the muscle, and close to the sub-

clavian vein. That vein has been also seen to pass with the ai-tery behind the
scalenus muscle.

Bmnehcs.—Besides the variation in the position of the branches already refen-ed

to, it may be noticed that, in a few cases, one or more of the three first branches
have been found moved inwards from their usual position, or outwards to another
division of the subclavian. Sometimes two, and much more rarely tliree branches
arise from the third part of the vessel.

BRANCHES OF THE SUBCLAVIAN ARTERY.

1. Vertebral Artery.—The vertebral artery, which is usually the

first and largest branch of the subclavian, arises from the upper and
back part of that vessel, and ])assing upwards and a little backwards,
enters the transverse foramen of the sixth cervical vertebra—not unfre-

quently that of one of the liigher vertebrae. The vessel then ascends in a

vertical direction through the series of foramina of the transverse j^ro-

cesses, as far as to the ujjper border of the axis ; thence it inclines out-

wards to reach the corresponding foramen of the atlas, and after passing
through that aperture winds backwards and inwards in the groove on
the neural arch of that vertebra, and, piercing the dura mater, enters

the skull through the foramen magnum. Finally, it proceeds upwards
and forwards, and turning round from the side to the fi'ont of the
medulla oblongata on the basilar process of the occipital bone, unites

with the vessel of the opposite side, at the lower border of the pons
Yarolii, to form the hasikrr artery.

At its commencement, the vertebral artery lies behind the internal

jugular vein, and on approaching the vertebra passes between the

longus colli and the scalenus anticus muscle. On the left side, the

thoracic duct in ascending crosses in front of the vessel from within

outwards.

While within tlie foramina of the cervical vertebra3, the artery is

accompanied by a plexus of the sympathetic nerves and by the verte-

bral vein, which, as the vessels issue i'rom the foramen of the sixth

vertebra, is in front of the artery : the cervical nerves as they emerge
from the intervertebral foramina lie behind it. The suboccipital

nerve passes out beneath it, where it lies on the groove of the

atlas, and at that point the artery is covered by the superior oblique

muscle.

Within the skull it turns round the side of the medulla oblongata,

between the origin of the hypoglossal nerve and the anterior root of the

sub-occipital, and then lies between the anterior surface of the medulla
and the basilar process of the occipital bone.

Branches.—A. Cervical Branches

:

(«) In the neck, the vertebral artery sends ofi at different points of its coui'se

several small branches named lateral xjj'nial arteries. Each of these entering the
spinal canal through an intervertebral foramen divides into two branches ; one
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passes along the roots of the spinal nerves, supplj-ing the spinal cord and its

membranes, and anastomoses with the other spinal arteries ; the other branch

ramifies on the back part of the bodies of the vertebrae in the same manner as

similar branches derived from the intercostal and lumbar arteries.

(/y) J/w,<tc-«/rt/' branches of variable size are distributed to the deep-seated cervical

muscles.

B. Cranial branches :

((/) The jHitttcrlor mrningi'al artery is a small branch which arises opposite the

foramen ma^um. and ramifies between the dura mater and the bone in the

occipital fossa, and upon the falx cerebelli. There are sometimes two of these

small vessels.

(h) The jmsfcrwi' spinal ai-teiy, arising at an obtuse angle from the vertebral,

inclines backwards round the medulla oblongata to reach the back part of the

spinal cord ; aided by reinforcements from small arteries which ascend upon tlie

cervical and dorsal nerves through the intervertebral foramina, it may be traced

along the cord, lying behind the roots of the nerves, as a minute tortuous vessel.

or rather a series of little inosculating vessels, as far as the second lumbar vertebra,,

where it terminates iu ramifications on the cauda equina.

Fig. 256. Fig. 256. — Deep Dis-

^_^ SECTION OF THE SUB-
CLAVIAN Artery on
THE RIGHT SIDE, SHOW-

IKa THE ORIGIN AND
COURSE OF THE VER-
TEBRAL Artery (from.

Tiedemann). ^

a, Upper part of the

sterno-inastoid muscle, its-

clavicular part divided

bolow ; h, spinous process

of the axis ; c, superior

oblique muscle ; d, placed

on the inferior oblique

muscle, points by a line

to the posterior arch of

the atlas vertebra ; f,

semispinalis colli
; /,

placed on the longus

colli, points to the trans-

verse iiroccss of the sixth

cervical vertebra ; (/, on

the first rib, points to-

the scalenus anticus mus-

cle cut near its attach-

ment ; 1, innomin.ate

artery ; 2, right common
carotid ; 3, right sub-

clavian ; below it, the

origin of the internal

mammary artery ; above

it, 4, the thyroid axis,

its branches cut short ;

5, vertebral artery, pass-

ing up through the can.al

of tlie transverse pro-

cesses and giving branches

to the muscles ;
5', placed

on the rectus major, points to its horizontal part on tb* arch of the atlas
; 6, placed on

the lower part of the divided scalenus medius, points to the trunk of the deep cervical

artery ; 7, occipital artery emerging from below the stcrno-mastoid and other muscles

attached to the mastoid process.
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(c) The anterior sjj'inal artery, somewhat larger than the preceding-, arises near
the end of the vertebral artery, and descends obliquely in front of the medulla
oblongata. Immediately below the foramen magnum, it unites with the cor-

responding vessel of the opposite side, so as to fonn a single trunk, which
descends a short distance only along the middle line in front of the spinal cord,
forming the upper part or commencement of the anterior median artery of the
cord. This anterior spinal branch of the vertebral artery supplies therefore only
the upper part of the cord ; the remainder being provided with a series of small
arteries, which are derived in the neck from the vertebral and inferior thji-oid

arteries, in the back from the intercostals, and below this from the lumbar, ilio-

lumbar, and lateral sacral arteries. These small vessels enter the spinal canal at

iiTegular intervals through the intervertebral foramina, and, passing along the
roots of the nerves, communicate with each other along the middle line by means
of ascending and descending branches ; so that, by a succession of anastomoses, a
very slender single vessel, of varying thickness, named ih.e anterior median artery,

appears to extend from the one end to the other of the cord. This vessel, or
chain of inosculating vessels, supplies the pia mater and the substance of the
cord—some entering the anterior median fissure. At the lower end of the spinal

cord it sends branches downwards on the cauda equina.

On a part of the spinal cord near the lower end, and in front of the posteiior

roots of the nerves, may be found another small artery, about equal in size to the
anterior spinal.

(^) The posterior inferior cereheUar artery, the largest of the branches, arises

from the vertebral near the pons, and sometimes from the basilar artery : it

turns backwards and outwards, between the hypoglossal and pneumogastric
nerves, over the restiform body and near the side of the opening of the fourth
ventricle to reach the under sui'face of the cerebellum. Here, running back-
wards between the inferior vermiform process and the hemisphere, it divides into

two branches : one of which continues backwards in the sulcus between the
hemispheres ; while the other, turning outwards, ramifies on the under siu'face of
the cerebellum as far as its outer border, over which the ultunate divisions of
each branch anastomose with those of the superior cerebellar arteries. This
artery partly supplies the hemisphere and the vermiform process, and gives
branches to the choroid plexus of the fomiih ventricle.

"Varieties.— Origin.—The right vertebral artery has been seen to arise from
the common carotid of the same side, in some of those cases in which the right
subclavian has been given as a separate vessel from the posterior part of the
aorta. In very rare instances, the right vertebral artery arises from the aorta.

The left vertebral artery is not unfrequently derived from the aorta, in which
case it generally arises between the left carotid and subclavian arteries, but
sometimes it is the last of the branches from the arch.

The left vertebral artery in a few instances, and the right vertebral in one,
have been found to arise by more than a single root ; and an example of three
roots to a vertebral artery has been placed on record. (R. Quain, plate 2-i, fig. 2.)

Two roots may proceed from the subclavian artery, or one from the subclavian
and one from the aorta.

Course.—Instead of entering the foramen of the sixth vertebra, the vertebral
arteiy of one side not unfrequently enters higher up, through the foramen of the
fifth, or fourth, or more rarely of the thu-d vei-tebra, or even, according to several
anatomists, of the second. On the other hand, the vertebral artery has been
seen to enter the foramen of the seventh vertebra.

Branches.—In the neck, the vertebral arteiy has been found, though very
rarely, to give branches which are usually derived from the subclavian, such as
the superior intercostal and the inferior thyroid.

The basilar arteiy the single trunk formed by the junction of the right
and left vertebral arteries in the middle line, extends from the posterior
to the anterior border of the pons Varolii, along the median groove of
which it lies under cover of the arachnoid. The length of this artevy is

therefore about equal to that of the pons, at the anterior border of
VOL. I, c G
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u-hich it divides into two terminal branches, the posterior arteries of

the cerebrum.

Brandies.—Besides numerous small brandies to the substance of the pons, tlie

basilai' artery gives off the following- :

—

(fl) The transverse arteries, several on each side, pass du-ectly outwards. One,

the artery of the avditory nerve, accompanies that nerve into the internal auditory

meatus and labyrinth of the ear.

(Z>) The anterior inferior eerehellar artevies pass backwards, one on each side, to

the anterior pai-t of the under surface of the cerebellum, anastomosing with the

inferior cerebellar branches of the vertebral arteries.

(c) The superior eerehellar arteries arise so close to the bifurcation of the

basQar, that this artery is described by several anatomists as dividing into four

branches. Each one turns backwards and outwards immediately behind the third

nerve, and entermg the gi-oove between the pons Varolii and the cms cerebri,

tui-ns round the latter, close to the foui-th nerve, to reach the upper surface of

the cerebellum, where it divides into branches. Of these some extend outwards,

and one or more backwards along the superior vermiform process, to reach the

circumference of the cerebellum, where they anastomose with the branches of the

inferior cerebellar arteries : while others run urwards to supply the vemiiform

process and the valve of Vieussens, and in part the velum interpositum.

The posterior cerebral artery on each side, resuUing from the

division of the basilar, passes outwards, parallel to the superior cere-

bellar artery, and separated from it at its origin by the third nerve,

which comes forwards between the two vessels. It turns backwards

round the crus cerebri, and then runs outwards and upwards on the

under surface of the posterior lobe of the cerebrum, passing near the

posterior extremity of the corpus callosum. It divides beneath the

posterior lobe into many branches, which ramify upon the under,

median, and outer surfaces, and anastomose with the other cerebral

arteries.

Branches.—Immediately after its origin the posterior cerebral artery gives off

numerous small parallel branches, which perforate the substance of the brain

between the crura, at the point which is called from this circumstance the pos-

terior perforated spot. As it turns backwards, a short distance from its origin,

this artery is joined by the imderior communicating artery, and in this way con-

tributes as already described (p. 363) to form the circle of Willis. Lastly, the

posterior cerebral gives origin to a small branch, the ^;mft'?'(V?' choroid, which,

arising external to the junction of the communicating artery, turns backwards
over the crus cerebri and the tubercula quadiigemina, supplying these with
branches, and ending in the velimi interpositum and choroid plexus, in the

interior of the brain.

Varieties.—The basUar artery is originally formed by the coalescence of two
separate veii;ebral arteries, and traces of a septum are sometimes found hi its

interior. (Davy, " Researches," &c., vol. i. p. 301.) The occurrence of a perfora-

tion of the vessel, which has also been observed, may be likewise attributed to the
incomplete fusion of the two arteries.

The posterior cerebral artery is occasionally given off on one side from the
internal carotid artery.

2.

—

Thyroid axis.—The thyroid axis springs from the fore part of

the subclavian artery, close to the inner side of the anterior scalenus

muscle. It is a short thick trunk, and receives the name of '• axis,"

because, at a line or two from its origin, it divides into branches, which
diverge in different directions, viz., the inferior or ascending thyroid,

the suprascapular, and a third branch, which is either the transverse
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-cervical, or one of the branches into which that artery, when present,

divides, viz., the superficial cervical.

Varieties.—The thyroid axis has been known to arise beyond the scalenus

anticus muscle. It may be associated at its origin with another branch ; thus, it

sometimes give origin to the internal mammary, and has been known to give

origin to the vertebral, superior intercostal, or deep cervical arteries,

A. The inferior thyroid artery passes directly upwards, resting on

the longus colli muscle, and after a short course bends inwards and
downwards behind the sheath of the large cervical vessels, and also

behind the sympathetic nerve (the middle cervical ganglion of which,

when present, often rests upon this vessel). The artery then makes
another curve in the opposite direction, and is distributed to the under
part of the thyroid body. Its branches communicate fi-eely with those

of the superior thyroid artery, and with the corresponding artery of the

other side.

Branches.

—

(a) The ascending cervical branch arises at the point where the

inferior thyroid turns inwards behind the carotid artery ; it proceeds upwards,
close to the phrenic nei-ve, on the liiie of separation between the scalenus anticus

and rectus anticus major, giving muscular branches to both, and a few which
pass transversely outwards across the neck. These muscular branches commu-
nicate with others sent outwards from the vertebral artery. To the spinal canal

the ascending cervical artery sends one or two branches {sjjinal branches), which
enter the intei-vertebral foramina along the cervical nerves, and assist in sup-

plying the bodies of the vertebras, and the spinal cord and its membranes.

(Jj) A larijnf/cal branch of irregular size is usually supplied by the inferior

thyi-oid artery ; it ascends on the trachea and the back of the larynx, and is dis-

tributed to the muscles and mucous membrane in that situation.

(<0 Tracheal branches ramify over the trachea, and anastomose below with the

bronchial arteries.

(rZ) (Esophageal branches are given off, and one or more descend upon the

trachea into the chest.

Varieties.— Origin.—The inferior thyroid artery occasionally arises as an
independent branch from the subclavian artery, and rarely from the common
carotid or the vertebral. Instances have occurred—very rarely, however—of the

presence of two inferior thyroid arteries, one passing over the common carotid

artery.

The ascending cervical artery is occasionally derived from the subclavian or

from one of the branches of that vessel, as from the transverse cervical or the

suprascapular, or from a trunk common to those two arteries. It is sometimes
much larger than usual, and takes the place of the occipital artery. A branch
from it not unfrequentlj' compensates for the small size of the deep cervical

artery.

B. The suprascapular artery (transverse scapular, or transverse

humeral), a smaller vessel than the transverse cervical arises almost
constantly from the thyroid axis, and runs from within outwards deeply

at the root of the neck. At first it descends obliquely towards the

clavicle, resting upon the scalenus anticus, and covered by the sterno-

mastoid muscle ; it then crosses the subclavian artery, and continues

transversely outwards behind and parallel with the clavicle and sub-

clavius muscle, and below the posterior half of the omo-hyoid
muscle. Approaching the upper margin of the scapula, under
cover of the trapezius muscle, it inclines downwards with the supra-

scapular nerve towards the suprascapular notch. At this point the

nerve usually passes beneath the ligament stretched across the notch,
c c 2
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Avhile the artery more frequently tnrns over to it to enter the supra-

spinous fossa, where, lyhig close to the bone, it gives off branches which

ramifv in the fossa beneath the supraspiuatus muscle, and sends a small

FiT 257. ^^S- 257.—View of
°' " * THE Anastomoses

OF ARTEKIES OS

THE Shoulder
A2ID Dorsum op

THE Scapula (from

Tiedemann). 3

a, sterno-mastoid

muscle ; b, trapezius

turned towards the

left side ; c, splenius

capitis, and below it

splenius colli ;
d,

levator anguli sca-

pul?e ; e, serratus

posticus superior ;/,

rhomboideus minor,

and g, rhomboideus

major, divided from

the base of the sca-

pula ; h, teres major,

i, teres minor ; I:,

scapular head of the

triceps brachii ;
I,

serratus magnus ; m,

latissimus dorsi ; n,

deep surface of the

deltoid muscle turned

down ; 0, portion of

the infraspinatus

muscle attached to

the great tuberosity

of the humerus, the

rest having been re-

moved from the in-

fraspinous fossa ; 1,

occipital artery ap-

pearing between the

trapezius and sterno-

mastoid muscles ; 2,

superficial cervical

branch of the trans-

verse cervical artery

;

2', 2', posterior sca-

pular artery ; 2 +

,

its supraspinous

branch ; 3, supra-

scapular artery ;
3',

the same after pass-

ing through the sca-

pular notch into the

infraspinous fossa,

where it anastoraoseB

with 4, the dorsal

•„„„ct .£ fte subscapular arte, . 4yrfe,i.rs»^^^^^^^^^
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communicating branch into the subscapular fossa, and is itself con-

tinued down into the infraspinous fossa.

Branches.—Muscular branches are given by the suprascapular artery to the

stemo-mastoid and other neighbouring muscles.

(&) The siqjra-acromial branch passes obliquely forwards through the attach-

ment of the trapezius to reach the cutaneous surface of the acromion, on which
it ramifies, anastomosing with offsets from the acromio-thoracic artery.

(c) A smaU subscapular branch, given off as the artery passes over the notch,

anastomoses "with the posterior scapular and subscapular arteries in the sub-

scapular fossa and substance of the subscapularis muscle.

((/) An infraspinous branch is continued from the suprascapular artery, and
descending close upon the neck of the scapula, between the glenoid cavity and
the spine of that bone, joins with the dorsal branch of the subscapular artery,

(<") Branches enter the bone and shoulder johit.

Varieties.—The suprascapular artery has in some cases been observed to spring

directly from the subclavian, or to arise from that vessel by a common trunk
with the transverse cervical, or more rarely with the internal mammary.
It has also been found to proceed from the axillary artery, and from the sub-

scapular branch of that vessel.

C. The transverse cervical artery, the third branch of the thyroid

axis, passes outwards a short distance above the clavicle, and therefore

higher than the suprascapular artery. It crosses over the scaleni

muscles and the brachial plexus, sometimes passing between the nerves

of the latter, and is crossed by the omo-hyoid muscle. Beneath the

anterior margin of the trapezius, and near the outer edge of the levator

anguli scapulffi, it divides into two branches, the superficial cervical and
the posterior scapular.

The superficial cervical artery ascends beneath the anterior border of

the trapezius, and distributes branches to that muscle, the levator

anguli scapulifi, and sterno-mastoid muscles, as well as to the cervical

glands and the integuments in the intervals between those muscles.

When the posterior scapular arises separately from the subclavian, the

name superficial cervical may be given to the whole remaining part of

the transverse cervical artery.

The posterior scapular artery, whether arising from the transverse

cervical artery or directly from the subclavian, passes backwards to the

upper angle of the scapula, under cover of the levator anguli scapulte,

and then changing its direction, runs downwards beneath the rhom
boidei muscles, as far as the inferior angle of that bone. It anasto-

moses freely on both surfaces of the scapula with the divisions of the

suprascapular and subscapular arteries ; and supplies branches to the

rhomboidei, serratus magnus, and latissimus dorsi muscles, communi-
cating at the same time with the posterior muscular branches of some
of the intercostal arteries.

Varieties.—Not only does the transverse cervical branch of the thyi'oid axis

present the variation of being nearly as often the superficial cei-vical alone as of

comprising also the posterior scapular artery, but it occasionally happens that the
vessel derived from the thyroid axis is very smaU, and represents only ia part the
superficial cervical artery ; whilst a large vessel arising from the third part of
the subclavian divides near the levator anguli scapulas iato two branches, of
which one ascends and represents the remaining and larger portion of the super-

ficial cei-vical artery, while the other forms the posterior scapular.

The transverse cervical artery is sometimes derived directly from the subclavian,

beneath or even beyond the scalenus anticus muscle. The transverse cervical

sometimes gives off the ascending cervical artery.
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When the siiperficial cervical is separated from the posterior scapular, it some-

times arises from other sources than the thyroid axis, as from the suprascapular

or the subclavian artery.

Fig. 25S.

i^^''%'^. '

.

Fig. 258.

—

Dissection of the eight side

OF THE ANTERIOR ThORACIC AND AB-

DOMINAL Wall, to show the Anasto-

moses OF THE Internal Mammary.
Intercostal, and Epigastric Vessels

(slightly altered from Tiedemann),

(A. T.) \

The pectoral part of the serratus mag-
niis, the external and internal oblique,,

and the rectus abdominis muscles, have

been removed ; 1, upon the subclavius

muscle, points to the first part of the

axillary artery above the pectoralis minor

muscle, giving rise to the acromio-thoracic

artery, which is cut short ; 2, upon the

pectoralis minor, points to the lower part

of the axillary artery and vein ; 3, the

long thoracic artery ; 4, on the cartilage of

the first rib, marks the upper part of the

internal mammary artery ; 4', the lower

part of the same artery giving its abdominal

branch behind the cartilage of the seventh

rib ; 5, in the fourth intercostal space,

marks the anastomosis of the internal

mammary and intercostal arteries ; 6,

anterior branches of the internal mam-
mary artery ramifying over the front of the

sternum ; 7, on the transversalis muscle

immediately above the internal inguinal

aperture, points to the last part of the ex-

ternal iliac artery, from which are seen

rising, 8, the deep epigastric artery, and

9, the deep circumflex iliac ; 10, the anas-

tomosis of the epigastric with the abdomi-

nal branch of the internal mammary
artery ; 11, the spermatic cord and sper-

matic twig of the epigastric artery ; 12,

the femoral artery ; lo, the femoral vein ;.

14, a lymphatic gland closing the femoral

ring.

3.—Internal Mammary Ar-
tery. — The internal mammary
artery, remarkable for its length

and the number of its branches,

arises from the under side of the

subclavian, opposite the thyroid

axis. It runs forwards and down-

wards behind the clavicle to the

inner surface of the cartilage of

the first rib, lying between this

and the sac of the pleura : from

this point it inclines a little inwards, and then descends vertically

behind the costal cartilages, a sho t distance from the border of the

sternum, as fixr as to the interval between the sixth and seventh

cartilages, where it ends by dividing into two branches. One of the
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branches into which the artery divides, musculo-phrenic, inclines out-

wards along the margin of the thorax ; while the other, under the

name of superior epigastric, continues onwards to the abdomen in the

original direction of the trunk. The internal mammary artery is

covered at its origin by the internal jugular and subclavian veins,

and is crossed in front by the phrenic nerve. In the chest it has the

costal cartilages and the internal intercostal muscles in front, and lies at

first upon the pleura ; but lower down it is separated from the pleura by
the triangularis sterni muscle. This artery has two companion veins,

which are united into a single trunk at the upper part of the chest.

Branches.—The branches of this artery are numerous, and are distributed

chiefly to the walls of the chest and abdomen.
(a} The superior phrenic or comes nervi phrenici. a very slender but long branch,

arises high in the chest, and descends with the phrenic nei'\^e between the

pleura and the pericardium, to the diaphragm, in which it is distributed, anasto-

mosing with offsets from the musculo-phrenic and with the inferior phrenic

arteries from the abdominal aorta.

(/y) The mediastinal or thymic branches, of very small size, ramify in the loose

connective tissue of the mediastinal space, and supply the thymus body or its

remains. Pericardiac branches are given off directly to the upper part of the

pericardium, the lower part of which receives some from the musculo-phrenic

division. Branches named sternal are also supplied to the triangularis sterni

muscle, and to both surfaces of the sternum.

(<) Tlie anterior intercostal arteries, two in each space, arise from the internal

mammary, either separately, or by a trunk common to the two, which soon

divides. The arteries pass outwards, at first between the pleura and the internal

intercostal muscles, and aftei^wards between the two layers of intercostals ; they

lie, one near the upper and one near the lower rib, in each of the upper five or

six intercostal spaces, and inosculate with the corresponding intercostal branches

derived from the aortic intercostals. These branches supply the intercostal and
pectoral muscles, and give some offsets to the mamma and integument.

(^Z) The anterior or perforating branches pass forwards from the internal

mammary artery through from four to six intercostal spaces, and turning out-

wards ramify partly in the pectoralis major, and partly in the integument on the

front of the chest. Those placed nearest to the mammary gland supply that

organ, and in the female they are of comparatively large size, especially duiing

lactation. Some offsets ramify on the sternum.

(c) The musculo-phrenic artery, the outer of the two branches into which the

internal mammary artery divides, inclines downwards and outwards behind the

cartilages of the false ribs, perforating the attachment of the diaphragm at the

eighth or ninth rib, and becoming gradually reduced in size as it reaches the last

intercostal space. It gives branches backwards into the diaphragm ; others,

which pass outwards to fonn the anterior intercostals of each space, and are

disposed precisely like those which are derived higher up from the main internal

mammary ; and some which descend into the abdominal muscles.

(/) The abdominal branch ov superior epigastric artery of the internal mam-
mary, descending into the wall of the abdomen, lies behind the rectus, between
the muscle and its sheath ; and afterwards, entering the muscle, terminates in

its substance, at the same time anastomosing with the epigastric artery. It also

supplies twigs to the broad muscles of the belly, to the skin, and to the dia-

phragm ; and one runs forwards upon the side and front of the xiphoid cartilage,

where it anastomoses with that of the opposite side.

Varieties. —The internal mammaiy is occasionally found connected at its

origin with the thyroid axis, or with the scapular arteries—these being detached

from the thiyroid. It occasionally springs from the second or third part of the

subclavian artery (the latter being the more frequent position of the two). In
very rare instances it has been found arising from the axillary, the innominate,

or the aorta.
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An unusual branch, of considerable size, occasionally comes off from it, and
passes downwards and outwards, crossing several of the ribs, on their inner
surface, in contact Vv-ith the pleura. The internal mammary artery may likewise

furnish a bronchial branch.

4.—Superior Intercostal Artery.—This artery generally arises

from the upper and back part of the subclavian, behind the anterior

scalenus muscle on the right side, and immediately at the inner side of
the muscle on the left side. Taking its course backwards, it speedily

gives off the deep cervical branch (profunda cervicis), and bending
backwards and downwards in front of the neck of the first rib, ends in

one or two intercostal spaces : on the right side it more frequently

descends into the second space than on the left side. On the neck of

the first rib, the artery is situated on the outer side of the first dorsal

ganglion of the sympathetic nerve.

Branches.—Besides giving off the deep cervical artery, the superior intercostal

gives branches to the first and second intercostal spaces. The branch to the first

space is similar in course and distribution to the aortic intercostals : that to the
second space usually joins with one from the first aortic intercostal. A small
offset is likewise sent backwards, through the first space, to the posterior spinal

muscles, and also a small one through the corresponding intervertebral foramen
to the spinal cord and its membranes.

Varieties.

—

Origin.—The superior intercostal artery has been found, in a few
instances, to proceed from the vertebral artery or from the thyroid axis.

Course.—It has been observed to pass between the necks of one or two ribs

and the con-esponding transverse processes of the dorsal vertebrce ; and a case has
been recorded in which, after arising from the vertebral artery, it descended
through the intertransverse foramen of the last cervical vertebra, and then
continued, as in the instances just mentioned, between the necks of the ribs and
the contiguous transverse processes of the vertebras of the back. (Quain on the
Arteries, plate 22, fig. 5.) The intercostal artery is sometimes, though very rarely,

wanting.

The deep cervical artery, often described as a separate branch of the
Bubclavian artery, arises in most cases from the superior intercostal.

Eesembling the posterior branch of an aortic intercostal artery, it gene-
rally passes backwards in the interval between the transverse process

of the last cervical vertebra and the first rib, to reach the posterior

aspect of the neck. Here it ascends in the interval between the trans-

verse and spinous processes, as high as the second vertebra, under cover
of the complexus muscle, between this and the semi-spinalis colli. Some
of the branches communicate with those given outwards by the verte-

bral artery, Avhilst others ascend to anastomose with the cervical branch
of the occipital artery.

Varieties.— ^;'?-/^(«.—The deep cervical artery sometimes arises from the sub-
clavian, and more rarely from the posterior scapular. It is not unfrcqucntly
supplemented by a branch tui-ning backwards from the ascending cervical artery
beneath the transverse process of the third cervical vertebra, or by another branch
from the superior intercostal, or, in some instances, by a twig from the posterior

scapular or inferior thyroid arteries.

Course.— This artery occasionally passes back between the sixth and seventh
cervical vertebrae, and sometimes between the fii-st and second dorsal, or even
below the second. It has been seen to pass between the fii'st rib and the trans-

verse process which supports it.

SURGICAL ANATOMY OF THE SUBCLAVIAN ARTERIES
The depth of the subclavian arteiy, its ultimate and varying connections with
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important parts, and the large size cf its branches, render operations on this

vessel peculiarly difficult.

The third division of the artery, situated beyond the anterior scalenus muscle
is the part which is most favourably circumstanced for the application of a
ligature. Here the vessel is nearest to the surface, and most remote from the
origui of the large branches. The subclavian artery is generally most easy of
access above the clavicle while the parts are in their natural position, but when
they are displaced by an aneurism in the axilla, the clavicle may be so much
elevated by the tumoiu-, as to be placed in front of the vessel, or even above it

;

and such a condition may requu'e special modifications of the operation.

In the operation of jaassing a ligature round the third part of the subclavian

artery, an incision is to be made a little above the most prominent or convex
part of the clavicle, opposite the place where the vessel lies, and parallel with it.

By di-awing the integument downwards over the clavi«le, the parts covering the
bone may be divided with freedom.

Along with the integument, the platysnia and several nerves are divided in

this incision, but no vessel is endangered, except in those rare cases in which the
cephalic vein or the external jugular crosses over the clavicle. It will, in most
cases, be an advantage to add a short vertical incision, dii-ected downwards to

the middle of the horizontal one. Should the sterno-mastoid muscle be broad at

its lower end, or should the interval between that muscle and the trapezius be
insufficient for the farther steps of the operation, a portion of the former muscle,

or even of both muscles, must be divided.

The external jugidar vein, joined by the veins from the shoulder, is usually

over the artery, and it must be held aside, or it may be necessary to divide

it. If divided, the lower end of the vessel requires the application of a liga-

ture as well as the upper one, in consequence of the reflux of blood from the

subclavian vein. The omo-hyoid muscle will also be turned aside if necessary.

At this stage of the operation, in the usual position of the clavicle, the first rib

is the best guide to the vessel. At this place the brachial neiwes are close to the

vessel, so that great care must be exercised in passing the ligature round the

artery. But if it is found necessary to raise greatly the outer end of the clavicle,

then it will, in many cases, be more easy to place the ligature on the artery inside

the insertion of the scalenus muscle, or even behmd that muscle. Above the

first rib, the situation of the vessel may be ascertained by means of the brachial

nerves and the scalenus muscle ; and, before the membrane covering them is

divided, the position of these structui-es may be ascertained by the cord-like feel

of the nerves, and the smooth, flat form of the muscle.

With reference also to the choice of the exact place at which the ligatui'e is to

be passed round this part of the artery, it should always be borne in mind that

-a very considerable branch may be given off from the main artery, immediately
beyond the scalenus muscle, or at some other part of the vessel. This branch is

most frequently one corresponding to the posterior scapular ; but in rarer cases

may be the superficial cervical or suprascapular.

The second dicision of the suljolavian artcrij, or that situated behind the scalenus

anticus muscle, is the part which rises highest in the neck, and on this account
it may be advantageously selected for the application of a ligature when the

vessel is difficult of access beyond the muscle. The chief objection to operating

on this part of the artery arises from the contiguity of the large branches. Care
is necessary in dividing the scalenus muscle to avoid the i^hrenic nerve and the

internaA jugular vein. Moreover, the fact of the close apposition of the subcla-

vian artery with the pleura, except where it rests on the rib, must be borne in

mind.
Difficulties also arise from the occurrence of an unusual position of the artery,

as when it passes through the substance of the anterior scalenus, or when it is

in front of that muscle ; but such cases are of very rare occvu-rence.

Th? first part of the subclavian artery on the left side may be said to be

inaccessible for the application of a ligature, in consequence of its depth and its

close connection with the lung and other inaportant structures, such as the internal

jugular and left innominate veins.
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On the right side, though deeply placed and closely connected with important

parts, the first division of the subclavian artery may be tied without extreme

difficulty. But inasmuch as the length of the vessel, between its three large

branches on the one hand, and the common carotid on the other, ordinarily

measiires no more than an inch, and often less ; the success of the operation is

somewhat doubtful.

In order to place a ligature on the portion of the right subclavian artery here

referred to, it is necessary to divide by horizontal incisions the three muscles

which cover it, together with the layers of fascia between and beneath them.

"While the muscles are being divided, a branch of the suprascapular artery will

probably require to be secured. In the farther steps of the operation, the exact

relations of the artery to the internal jugular vein, the vagus nerve, and the

plem-a, are to be well kept in view.

It is to be remembered also that the right subclavian artery is occasionally

somewhat more deeply placed than usual in the fii\st part of its course ; as in

certain cases of variation, when it springs from the back part of the aortic arch,

or, more frequently, when it merely separates from the innominate behind the

carotid.

AXILLARY ARTERY.

The axillary artery is that part of the artery of the upper limb which
extends from the outer border of the first rib to the lower margin of the-

tendons of the latissimus dorsi and teres major muscles. In this

course it passes through the axilla, and its direction varies with the

position of the limb, being curved downwards, or upwards, or being

straight, according as the arm hangs by the side, or is elevated, or

extended.

In front, the axillary artery is covered by the pectoralis major muscle,,

behind which it is crossed by the pectoralis minor. It may be con-

veniently divided into three parts : the first part lying internal to the

pectoralis minor muscle, the second part being behind that muscle, and

the third part beyond it.

In the first part of its course the vessel has the first intercostal

space, and the first slip of the serratus magnus muscle with the posterior

thoracic nerve on its inner side, and is covered by the costo-coracoid

membrane, which, attached above to the clavicle, is continued below

into a common sheath investing the artery and vein, which is completed

behind by a prolongation of the deep cervical fascia. In this part of

its course the artery is placed with the trunks of the brachial plexus

above and behind it, and the axillary vein in front of it and somewhat

nearer the thorax : it is also crossed by the cephalic and acromio-

thoracic veins as they dip down to terminate in the axillary vein.

In the second part of its course, behind the pectoralis minor, the

axillary artery is completely surrounded by the trunks of the brachial

plexus, and is crossed in front by one of the roots of the median nerve :.

the vein is on the thoracic side of the artery, separated from it by
nerves.

In the ihird part of its course, beyond the pectoralis minor, the

axillary artery rests on the subscapular muscle and the insertions of the

latissimus dorsi and teres major, while to the outer side is the coraco-

brachialis muscle. The axillary vein is still on the thoracic side, but

sometimes the venre comites, by whose union it is formed, are con-

tinued up to this level, one on each side of the artery. The main

branches resulting from the division of the brachial plexus of nerves

are disposed behind and on each side of this ]iart of the artery, as-
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follows, viz., behind it, the circumflex and musculo-spiral ; to its inner

side, the ulnar and the two internal cutaneous ; to the outer side, the

external cutaneous and median. The external cutaneous and the
circumflex nerves leave the artery in the axilla, and at the lower part

of the axilla median nerve is often before the vessel ; in an operation,

that nerve might serve as a guide to the position of the artery, for it

could be distinguished from the other large nerves (ulnar and musculo-
spiral) by the circumstance of its being the nearest to the pectoral

muscle. Beyond the border of the pectoralis major, the artery is

covered only by the skin and fascia on the inner side ; and here the

flow of blood may be controlled by pressure of the finger directed out-

wards against the humerus.

BEANCHES OF THE AXILLARY ARTERY.

The branches of the axillary artery consist of the external thoracic

branches furnished to the muscles of the chest, the subscapular branch
to the shoulder, and the anterior and posterior circumflex branches to

the upper part of the arm. The branches are not constant in their

number, size, or mode of origin.

1. The short thoracic artery (thoracica suprema), a branch of incon-

siderable size, arises at a point internal to the pectoralis minor muscle,

and inclines downwards and inwards across the first two intercostal

spaces, anastomosing with the internal mammary and intercostal

branches contained in them, and terminates between the pectoral

muscles.

2. The acromio-thoracic axis (art. thoracica humeraria), of consider-

able size, and by far the most constant of the thoracic branches of the

axillary, arises from its forepart at the inner border of the pectoralis

minor muscle, and soon divides into branches which take dififerent

directions.

(</) The acromial branches pass partly to the deltoid muscle and partly to the-

upper surface of the acromion, and anastomose with the suprascapidar and
posterior circumflex arteries.

(/;) The humeral branch passes do-mi in the interval between the pectoralis

major and deltoid muscles, and is distributed to their margins ; it is accompanied
by the cephalic vein.

(r) The thoracic branches are distributed to the serratus magnus and pectoral

muscles, and anastomose with the other thoracic arteries.

{(1) The clavicular branch, very small, passes inwards to the subclavius
muscle.

3. The long thoracic or external mammary artery is directed down-
wards and inwards, along the lower border of the pectoralis minor, and
is distributed to the mamma, and to the serratus and pectoral muscles,
and anastomoses with the external branches of the intercostal arteries. -

4. The alar thoracic branch is a very small vessel and not constant,,

being frequently wanting, and having its place supplied by branches
from the thoracic and subscapular arteries. It is distributed to the

lymphatic glands and the fatty tissue in the axilla.

5. Subscapular Artery.—This branch, the largest given off by the
axillary artery, arises close to the lower border of the subscapular

muscle, along which it proceeds downwards and backwards, towards
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Fig. 259.

Fig. 259.—Deep View ui- mi; Cahutid, tituoLAviA-N, a^u A.\ii.LAiii- Ariekies (from

Tiedeinann). ^

The great pectoral, the stemo-mastoid, and the stemo-hyoid and stemo thyroid muscles
have been removed ; the front part of the deltoid has been divided near the clavicle : the
greater part of the digastric muscle has been removed, and the upper part of the splenius
capitis and trachelo-mastoid divided near the mastoid process. ^Subclavian Artery and
its Branches.—1, First or inner part of the subclavian artery giving rise to the thjToid
-axis and internal mamm.ary, and also to + , the vertebral artery ; 2, third part of the
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subclavian nrtery outside the scalenus anticus muscle
; 3, first part of the axillary artery

giving rise to the acromio-thoracic, short thoracic, &c. ; 4, third jDart of the axillary artery
giving rise to the subscapular, circumfles, &c. ; 5, commencement of the brachial artery

;

6, superficial transverse cervical artery
;

6', placed on the scalenus anticus muscle, marks
the ascending cervical branch ; 7, posterior scapular artery arising from the subclavian
artery behind the scalenus anticus muscle ; 8, acromial branches of the acromio-thoracic

;

9, pectoral branches of the same ; 10, long thoracic artery outside the pectoralis minor
muscle ; + ,

posterior circumflex branch of the axillary artery (the anterior circumflex
is seen rising from the opposite side of the same part of the axillary trunk ; 11, sub-
scapular arteiy passing between the subscapularis and teres minor muscles to proceed
to the lower angle and dorsum of the scapula ; 12, thoracic descending branch of the
subscapular artery. For the explanation of the references 13 to 27, to the carotid

artery and its branches see p. 36S.

the inferior angle of the scapula, accompanied by the long subscapular

nerve; and it terminates in branches to the subscapularis, serratus

magnus, teres major, and latissimus dorsi muscles. It soon becomes
considerably diminished in size, owing to its giving ofi* a large branch
to the dorsum of the scapula. Its final ramifications anastomose with
one another and with the branches of the posterior scapular artery.

Fig. 260.—View of
THE Arteries
which ramify and
anastomose on the
Ventral Surface
OF THE

;
Scapula,

AND OF THE AN-
TERIOR Circum-
flex Artery (from

R. Quain). i

a, coracoid process

;

b, tendon of the long

head of the biceps

muscle ; c, the front

of the capsular liga-

ment of the shouldex--

joint ; d, tendon of

the latissimus dorsi

muscle ; c, teres

major ; 1, supra-

scapular artery de-

scending to the supra-

scapular notch, over

the ligament of which
the larger part of the artery passes into the supraspinous fossa ; A, A', the axillaiy and
brachial artery ; 1', its subscapular branch passing through the notch and ramifying in

the subscapular fossa ; 2, 2, posterior scapular artery descending parallel to the base of
the scapula ;

2', its subscapular branches ; 3, main stem of the subscapular artery at its

origin from the axillary and continuation towards the dorsum of the scapula ;
3', the

branch to the ventral surface of the scapula proceeding to anastomose with the sub-
scapular branches of the suprascapular and posterior scapular arteries ; 4, descending or

thoracic branch of the subscapular artery ; 5, anterior circumflex artery ; 6, posterior

circumflex passing back through the quadrilateral muscular space.

>. \

The dorsal branch (dorsalis scapulae) turns back from the subscapular
artery, about an inch and a half from its origin, and is sometimes larger

than the continuation of the vessel. Descending along the lower border

of the scapula, it passes through the interval bounded internally by the

subscapularis and teres minor, externally by the latissimus dorsi and
teres major, and superiorly by the long head of the triceps muscle ; and,
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turning closely round the border of the scapula, which is frequently

grooved to receive it, passes between the teres minor and the bone, and
ramifies in the infraspinous fossa, where it anastomoses with the supra-

scapular and posterior scapular arteries.

Branches.—The dorsalis scapulas gives off,—(i?) ventral branches, slender

vessels which ramify in the subscapular fossa between the subscapular muscle
and the bone, and anastomose with twigs from the suprascapular and posterior

scapular arteries ;
{h) branches to the teres muscles, and particularly a twig which

descends between their origins
;

(r) teiTainal branches in the infraspinous fossa.

6. The posterior circumflex artery, a considerable vessel but
smaller than the subscapular, arises opposite the lower border of the

subscapular muscle, below the subscapular artery, and is directed back-

wards in company with the circumflex nerve, passing through the

space between the teres muscles, the humerus, and the long head of the

triceps muscle, and therefore separated by the long head of the triceps

from the subscapular artery. It winds round the humerus, and ter-

minates by ramifying in the deltoid muscle and on the shoulder-joint,

and by anastomosing with the anterior circumflex and suprascapular

arteries, as well as with the acromio-thoracic.

7. The anterior circumflex artery, much smaller than the posterior

circumflex, arises nearly opposite to it or lower down, and from the outer

side of the axillary artery. It passes from within outwards and forwards,

under the inner head of the biceps and the coraco-brachialis muscle,

resting on the fore part of the humerus, until it reaches the bicipital

groove. There it divides into two branches, one of which ascends in

the groove with the long head of the biceps, to the head of the bone
and the capsule of the joint ; the other continues outwards, and anas

tomoses with the posterior circumflex branch.

Varieties.—The most important variety in the trunk of the axillary artery

consists in its giving off a much larger branch than usual,—an arrangement which
has been observed in the pi'oportion of one out of every ten cases. In one set of

cases, this large branch is continued as one of the arteries of the fore-arm ; most
frequently the radial (about one in 33), sometimes the ulnar (1 in 72), and.

rarely, the interosseous artery (1 in 606 : R. Quain). In another set of cases, the

large branch gives origin to the subscapular, the two circumflex, and the two
profim.da ai-teries of the aim ; but sometimes only one of the circumflex, or only

one of the deep humeral arteries, arises from it. In the second class of cases the

divisions of the brachial plexus of nerves surround the common trunk of the

branches instead of the main vessel. This disposition may with probability be
explained by supposing that the trunk of the branches was originally the brachial

arteiy, but that in early life it had become obstructed below, and that there had
become developed in its place, as an apparent brachial artery for the supply of

the lower portions of the limb, a vas aberrans, such as is sometimes seen arising

from the brachial artery, and uniting with one of its branches.

The superior thoracic artery is so frequently given off by the acromio-thoracic,

that some anatomists have described that as the nonnal arrangement, giving the

common trunk the name of thoracic axis. The long thoracic artery often rises

from the acromio-thoracic. or is replaced by enlargement of the normal branches

of that artery, and not unfrequently is given off by the subscapular.

The dorsalis scapulte sometimes springs directly from the axillary artery.

The posterior circumflex artery is sometimes removed from the axillary to the

superior profunda branch of the brachial, in which case it ascends behind the

tendons of the latissimus dorsi and teres major. In another class of cases not

quite so numerous, the posterior circumflex gives off one or more branches usually

derived from other sources : as for example (placing them in the order of

frequency), the anterior circumflex, the superior profunda, the dorsal scapular,
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the anterior circumflex and superior profunda together, or some other rarer com-
'hination of those vessels. The posterior circumflex is sometimes double ; and so

is the anterior, but more seldom.

SURGICAL ANATOMY OF a?HE AXILLARY ARTERY.

This artery is usually tied in the third part of its course. The limb having been
carried away from the chest, an incision three inches long is made about midway
iDetween the folds of the axilla and in the dii-ection of the axis of the limb. On
cutting through the deep fascia, the vein, artery and brachial nerves are exposed.

The vein is internal, and the artery is partly suiTounded by the nerves. The
ligature is passed from within outwards. In the rest of its coui'se the artery is

so deeply placed and m such close relations with the vein and nerves that an
•operation on the third part of the subclavian is both easier and more successful.

BRACHIAL ARTERY.

The brachial or humeral artery, the coutinuatiou of the axillary,

Fig. 2G1.

Fig. 261.

—

Dissection of the Axilla and Inside of the Akji to show the
Axillary and Brachial Vessels (from R. Quain) ^

The greater and lesser pectoral muscles have been divided so as to expose the axillary

vessels : a, the inserted portion of the pectoralis major ; h, the pectoral portion ; 1, 1,

axillary artery ; + , + , the median nerve formed by the two portions of the plexus which
surround the artery ; 1', placed on a part of the sheath of the brachial vessels, and 1", on

the lower part of the biceps muscle, points to the brachial artery surrounded by its vente

comites ; 2, 2, axillary vein ; 3, 3, the basilic vein ; the upper figure is i)laced on the

triceps muscle, the lower on the fascia near the junction of the idnar vein : on the basilic

vein are seen the ramifications of the internal cutaneous nerve ; 4, on the deltoid, and
4', near the clavicular part of the great pectoi-al muscle, mark the cephalic vein joining

the acromio-thoracic and through it the axillary vein ; 5, 5, placed on tlie divided portions

of the pectoralis minor, point to the origin and branches of the acromio-thoracic artery
;

6, placed on a group of axillary glands, indicates the alar thoracic and subscapular vessels
;

7, placed on the trunk of the axillary vein, points to one of the venas comites of the

brachial vein, which being joined by the other higher up passes into the axillary vein
;

the ulnar nerve is seen passing from below the basilic vein towards the inner condyle

;

near 1, placed on the coraco-brachialis muscle, is seen the musculo-cutaneous nerve before

it passes through that muscle ; near 2, placed on the tendon of the latissimus dorsi

muscle, a portion of the nerve of Wrisberg.
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extends from the lower border of the posterior fold of the axilla, to

about a finger's breadth below the bend of the elbow, or to a point

opposite the neck of the radius, where it divides into the radial and
ulnar arteries. The vessel gradually inclines from the inner side to the

fore part of the limb, lying in the depression along the inner border of

the coraco-brachialis and biceps muscles ; and its direction may be
marked out by a line drawn from midway between the folds of the

axilla to the middle point between the condyles of the humerus. To
command the flow of blood through the artery at its upper part, pres-

sure should be directed outwards, while over the lower end of the vessel

the pressure should be made from before backwards.

The brachial artery lies beneath the integument and fascia of the

arm as far as the bend of the elbow, where it sinks deeply in the in-

terval between the pronator teres and supinator longus muscles, and is

covered by the semilunar fascia, a fibrous expansion given from the

tendon of the biceps to the fascia of the forearm. It rests at first on

the long head of the triceps muscle, the nrasculo-spiral nerve, and the

superior profunda artery intervening ; it then inclines forwards over

the insertion of the coraco-brachialis muscle, and lies thence to its

termination on the brachialis anticus. At its outer side it is in appo-

sition first with the coraco-brachialis, and afterwards and for the greater

part of its length with the biceps, the inner border of one or both

muscles sometimes slightly overlapping it.

Fig. 26i Fig. 262.

—

Superficial Dissection op the
Blood-Vessels and Nerves at the Bend of

THE Arm (from R. Quain).

a, two branches of the internal cutaneous

nerve ; a' a", the descending twigs of the same
nerve ; i, placed over the biceps near its inser-

tion and close to the external cutaneous nerve

;

h', anterior twigs of the same nerve accompany-

ing the median vein ; 1, placed on the fascia of

the arm near the bend of the arm, above the

place where it has been opened to show the lower

part of the brachial artery with its vense comites,

of which one is entire, marked 2, and the other

has been divided ; +, is placed between the

artery and the median nerve ; 3, basilic vein
;

3', 3', ulnar veins ; 4, cephalic vein ; 4', radial

vein ; 5, 5, median vein ; 3', 5, median basilic

vein ;
4', 5, median cephalic vein.

FeJation to Veins.—Vense comites

are in close contact with the brachial

artery, short transverse branches of

communication passing fi'om one to

another, so as at many points to encircle

it. Superficial to the aponeurosis, the

basilic vein is placed over or to the inner

side of the artery in the lower half or

more, or in the whole length of its

course, according the level at which

the vein dips down to join the vense

comites ; and at the bend of the elbow the median basilic vein crosses

over the artery, the aponeurotic insertion of the biceps lying between them.
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Relation to Nerves.— The median

nerve descends in contact with the

artery, lying on its outer side at the

axilla, directly in front of it below the

middle of the arm, and on the inner

side at the elbow. Of the other large

l)ranches of the brachial plexus which

are closely connected with the axillary

arter\', none continue in the immediate

neighbourhood of the brachial artery

along the arm. The external cutaneous

and circumflex separate at once from

the vessel in the axilla, the musculo-

spiral soon turns backwards in the

muscnlo-spiral groove, and the inter-

nal cutaneous and ulnar nerves descend

vertically on the inner side of the

limb.

,\m

Fig 26c C

Pig. 263.—SnPEKFiciAL View of the Arteries
OF the front of the Fore-arm, and Hand
^froiu Tiedemann). j

a, deltoid muscle ; t, Liceps ; V, its semilunar

fascia ; c, scapular head of tlie triceps ; c', its

internal head ; d, pronator radii teres ; c, tiexor

carpi radialis ; /, palmaris longus
;
/', its tendon

spreading in the upper part of the palmar fascia,

from which, on the inner side, the palmaris

lirevis muscle is seen rising
; g, flexor carpi

ulnaris ; h, supinator radii longus ; /, extensor

carpi radialis longior ; I, extensor ossis meta-
carpi pollicis ; m, flexor digitorum sublimis

;

1 , idaced on the tendon of the latissimus dorsi,

the lower part of the axillary artery, continued

into the brachial ; 2, superior profunda ; 3,

inferior profunda ; 4, anastomotic ; 5, near i\w.

division of the brachial artery into ulnar and
radial, points to the origin of the recurrent

radial artery ;
5', lower part of the radial artery,

where it gives off the superficialis volae, and turns

round the wrist ; G', the lower part of the ulnar

artery, near the place wliere it passes down to

form the superficial palmar arch ; 7, the super-
ticialis voIk, which joins it ; 8, 8, 8, 8, tirst,

second, third, and fourth digital bi'anclies of the
superficial arch to the inside of the little finger,

adjacent sides of the 4th and 5th, 3rd and 4th,

and 2nd and 3rd fingers ; 9, radialis indicis
;

on the thumb are seen the two branches of the
princeps pollicis artery.

/ ./'

a
h-Mflr-m

.7 /

Branches. — The brachial artery
gives some small muscular branches,
which are directed outwards and back-
Avards to the coraco-brachialis, liiccps,

and brachialis anticus ; and the follow-

ing larger branches which incline in-

wards :

—

D i>
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(a) The superior profunda arterv arises from the inner and back
part of the bracliial, just below the border of the teres major,

and inclines inwards and backwards, to reacli the interval between the

outer and inner heads of the triceps muscle. Accompanied by the

musculo-spiral nerve, it winds round the back of the humerus, in the

spiral groove, under cover of the triceps, and perforating the external

intermuscular septum, reaches the external and anterior aspect of the

bone. There the artery lies deeply in the interval between the

brachialis anticus and supinator longus muscles, considerably dimin-

ished in size by having given off several branches, and descends to the

elbow, where it anastomoses with the recurrent branch of the radial

artery.

Branches.—The superior profunda giv3s off branches iii its first part to the

deltoid, coraco-brachialis. and triceps ; and many to the last-named muscle, whilst

it is between it and the bone. In this position it also gives one long branch,

which descends perpendicularly between the muscle and the bone to the back
part of the elbow-joint on the outer side, where it anastomoses with the inter-

osseous recurrent branch ; and another which anastomoses on the inner side

with the ulnar recurrent and the anastomotic or the inferior profunda.

(b) The inferior profunda artery of small size, arises from the
brachial artery a little below the middle of tlie arm, and is directed to the

l)ack part of the inner condyle of the humerus. Descending in company
with the ulnar nerve, it pierces the intermuscular septum, then lies on
the inner surface of the triceps muscle, to which it gives branches,

and entering the interval between the olecranon and inner condyle, it

terminates by inosculating with the posterior recurrent branch of the

ulnar artery, and with the anastomotic branch of the brachial.

(c) The nutrient artery of the shaft of the humerus is a small branch
given off by the brachial about tlie middle of the arm, or by one of its

collateral branches. It inclines downwards, enters the oblique canal in

the humerus near the insertion of the coraco-brachialis muscle, and is

distributed in the interior of the bone.

{d) The anastomotic artery is a very constant branch of moderate
size. Arising from the brachial artery about two inches above the bend
of the arm, it is directed transversely inwards on the brachialis anticus

muscle, above the inner condyle of the humerus, and, after perforating

the intermuscular septum, turns outwards behind the humerus, between
the bone and the triceps muscle, and forms with the superior profunda
an arch across the humerus, immediately above the olecranon fossa

(arcus dorsalis humeri posticus,—Haller). In front of the humerus the

anastomotic artery furnishes a branch which ramifies in the pronator
teres, and anastomoses with the anterior ulnar recurrent branch.

Behind the inner condyle another offset joins with the posterior ulnar

recurrent, and behind the humerus several branches are given to the

joint and the muscle.

Varieties.—From their comparative frequency, and siu-gical interest, the
peculiarities of the brachial artery, especially those which affect its tmnk,
deserve particular attention.

Course.—The brachial artery sometimes lies in front of tlie median nerve,
instead of behind it.

The brachial artery has been seen, though rarely, to descend, accompanied by
the median nerve, towards the inner condyle of the humeiiis. and regain its

usual position at the bend of the elbow by passing fora-ards underneath a fibrous
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arch, from which the pronator teres in those cases arises, and which descends to

the inner condyle from the occasional prominence called the supra-condylar

Fig. 264.—DissF.cTioN OF THE Right Arm, show-
ing AN EXAMPLE OP HIGH SEPAKATION OF THE
Radial Artery from the Brachial, and an
ENLARGED MEDIAN ArTERY IN THE FoRE-
ARM (from Tiedemann). ^

Fig. 26^

1, on the tendon of tlie latissimus dorsi, points

to the upper part of the brachial artery ; 2, tho

brachial artery after giving off the radial ; 3, the

radial rising in the upper third of the arm and
descending in its usual situation in the fore-arm

;

3', its superficial volar branch ; 4, the ulnar

artery in its usual course, forming at 5, the

superficial palmar arch, from which three of the

palmar digital arteries and the princeps pollicis

take origin ; the radial supplying the branches

to the index finger and one side of the middle
finger ; 6, the superior profunda branch of the

brachial artery ; 7, muscular branches ; 8, anas-

tomotic ; 9, recurrent radial ; 10, anterior inter-

osseous giving an unusually large median branch
which descends over the wrist to unite with the
superficial palmar arch.

^

process. Somt^times this disposition occnra

without the development of any bony promi-
nence.

As an extremely rare condition, the artery

has been found divided into two vessels near
its commencement, the artery being single

above and below.

In a very few cases the three arteries of
the fore ann, radial, ulnar, and interosseous,

have arisen together from the end of the
brachial trunk, at the usual distance below
the elbow.

Hiffh division.—The most frequent change
from the ordinary ari'angement of the
brachial artery is connected with its division

into terminal branches.

Out of 481 examples recorded by Richard
Quain from observations made, some on the
right and some on the left side of the body,
the vessel was found in .^86 to divide at its

usual position, a little below the elbow-joint.
In one case only (and that complicated by
anothei- peculiarity, viz., the existence of a
rtis ahcvTcinf; proceeding from the axillaiy to
the radial), was the place of division lower
than usual, being between two and three
inches lower than the elbow-joint. In 04
cases the brachial artery divided above the
usual point, at various heights upwards to
the lower border of the axilla. The branch
prematurely separated from the rest of the
trunk in an early division, is, in the pro-
portion of nearly three cases out of four.

u D 2
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the radial artery ; sometimes the ulnar is the branch given off ; tliat is to

)?ay, a branch con-esponding- to the uhiar in its distribution below the middle
of the fore-ann separates from a trunk which afterwards divides into the normal
radial artery and the interosseous of the fore-arm, which last is normally derived

from the ulnar artery. Rarely the interosseous of the fore-ann, or a va.f abcrrans,

is the branch given ofF. In one instance found in the dissecting room of Glasgow
University, the posterior interosseous artery of the fore-arm was thus given off.

In all cases of the high origin of one or other of the arteries of the fore-ann,

the extent in which the two vessels thus formed run separatclj^ must vary accord-

ing to the height at which the main artery divides. The point of division in the

entire number of cases, without reference to the particular branch given off, is most
frequently in the upper, less so in the lower, and least so in the middle third of

the arm. But the early division of the main artery of the upper limb may. as

mentioned in connection with the varieties of the axillary artery, take place

within the axilla, in which case it follows that the brachial portion of the vessel

is replaced, throughout its whole extent, by two separate trunks. In 94 cases out

of 481 observed by R. Quain, or about one in five, there were two arteries instead

of one in some part of the arm.

The position of the two arteries, in these cp-ses, is also of much surgical interest.

Usually they are close together, and occupy the ordinary position of the brachial

artery ; but it has been noticed that the radial artery, when thus given off in

the arm, often arises from the inner side of the brachial, then runs parallel with
the larger vessel (the brachial or ulnar-interosseous), and crosses over it, some-
times suddenly, opposite the bend of the elbow, still covered by the fascia. It

has also been found, in a considerable number of instances, to perforate the

fascia, and run immediately under the skin, near the bend of the elbow.

WTien the iilnar is the branch given off high from the brachial, it often inclines

from the position of the brachial, at the lower part of the arm, towards the

inner condyle of the humems. This vessel generally lies beneath the fascia as it

<les inds, and superficial to the flexor muscles. It is occasionally placed between
thecanteguments and the fascia ; and in a single instance was found beneath the

muscles. In one instance occurring in the dissecting-room of the Glasgow
University, the ulnar artery given off from the humeral at the middle of the arm
was observed to descend superficially behind the inner condyle.

The interosseous, after arising from the axillary or brachial artery, is commonly
situated behind the main artery, and, on reaching the bend of the elbow,

passes deeply between the muscles, to assume its usual position in the fore-

arm.
Lastly, when the radial has arisen high in the arm, the residuary portion of the

brachial (ulnar- interosseous) has occasionally been observed descending, accom-
panied by the median nerve, along the intennuscular septum towai'ds the inner

condyle of the humerus, as far as the origin of the pronator teres (wliich in the

case recorded was found broader than iisual), whence it turned forwards under
cover of the muscle, to gain the usual position at the middle of the bend of the

€lbow.

The two arteries taking the place of the brachial are in some instances con-

nected near the bend of the arm by an intervening trunk, which proceeds from
the larger (or ulnar-interosseous) artery to the radial or the radial recurrent, and
vanes somewhat in its size, form, and coui-se. More rarely the two unusual

ai'terics are actually re-united.

The aberrant arteries, " vasa abenantia," alluded to above, are long slender

vessels, which arise either from the brachial or the axillary artery, and end by
joining one of the arteries of the fore-ai-m, or one of then- branches. In eight

i'ases out of nine, observed by Quain, this unusual vessel joined the radial ; in

the remaining case it joined the radial recun-ent. which arose irregularly from
tlie ulnar artery. Very rarely the aberrant vessel joins the ulnar. This peculiarity

may be regarded, perhaps, as an approach to that condition in which there is

<livision of the brachial artery and subsequent connection of its two parts by an
intervening branch.

In most cases of the high division of the brachial arteries the condition of the
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vessels is not the same in the right and left arms. In 61 bodies in which the

high division existed, it occun-ed only on one side in 43 ;
on both sides, in different

positions, in 13 ; and on both sides, in the same position, in the remaining 5.

Fig. 265.—Aberrant Artfrt, separating from the

BRACHIAL AT THE MIDDLE OF THE AkM, PASSING WITH

THE Median Nerve through the Internal Inter-

muscular Septum, and joining farther doavn

THE regular Ulnar (from R. Quain). ^

a, biceps muscle ; h, triceps ; c, c, divided pronator

teres ; d, d, d', median nerve, diverted from its usual

course, and passing with tlie aberrant art?ry through

the internal intermuscular septum ; e, c, c, ulnar nerve

in its usual course ; 1, brachial artery, giving off an

aberrant artery at the middle of the arm ; 2, the usual

radial artery ; 3, aberrant artery, with the median

nerve twining round it, passing at 3', through the

internal intermuscular septum ;
3", the same farther

down, and communicating at 4' with tlie first part of

the normal ulnar artery, 4, given off from the brachial.

Bramhes.—It has been already mentioned that

the superior profIt ruhi may give origin to the pos-

terior circumflex artery, and that its own origin is

sometimes transferred to a branch arising from the

axillary artery.

The inferior profuiula is likewise occasionally

absent, and on that account has not been recog-

nised by some anatomists as a regular branch of

the brachial artery.

The nn/istoiiuifif artery is sometimes much re-

duced in size, and in that case the inferior profunda

takes its place behind the humerus.

SURGICAL ANATOMY OP THE BRACHIAL
ARTERY.

The brachial artery may be easily reached for

the application of a ligature in any par-t of its

course. In the middle third of the arm its posi-

tion on the inside of the biceps muscle, where its

pulsation may be felt, is a sufficient guide for the

incision. From the thinness of the parts covering-

the artery, however, and the proximity of super-

ficial veins, especially the basilic, the integuments

and fascia must be divided with caution. A\Tien

the fascia has been cut through the median neive
generally comes into view, as it lies in front of

the artery. Occasionally it is found necessary to divide some muscular fibres

before the artery is reached.

In the lower third of the ann, the median nerve being placed to the inner

side, the artery is more fully exposed after division of the fascia, but here care

is necessary in passing the ligature round the arteiy, to avoid the venae comites
or their communicating cross branches, which cling very closely to the artery.

Fi-om the very frequent occurrence of varieties in the mode of division of the

brachial artery into the vessels derived from it, the surgeon mrrst be prepared for

many deviations from the usual position of the parts, and especially for the

presence of two arteries in place of one in tlie lower third of the brachial region.

In such cases the two arteries are most frequently close together and nearly parallel,

and it will be easy to tie both vessels, should this be rendered necessary by the

nature of the injury for which the operation is performed. But, as will be seen

from what has previously been said of the abnormal forms of the brachial arterj-.
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Fig. 266. the position of one or both the vessels may
be subject to very considerable variation in
different instances ; and in some of these,

while one of the vessels is near tlie usual
position, the other may be at some distance,

as for example when it is bound down to
the inner condylar line of the humerus.

Fi^,'. 266.— Dehp ANTERion View of tue Ar-
TEKIES OF THE A KM, FoRE-AR:iI, AND IIaND
(from TieJemaim). 5

The biceps brachii, tlie pronator teres and mus-
cles rising from the inner condyle, the supinator
longus, the lower part of tlie flexor longuspollicis
and flexor jn-ofundus digitorum, tlie anterior an-
nular ligament of the carpus and the muscles of
tlie ball of the thumb, have been removed ; 11,

jn-onator quadratus muscle ; 1, lower part of the
axillary artery continued into the brachial ; 2,

superior profunda branch ; 3, inferior profunda
;

4, anastomotic ; 5, upper part of the radial

artery and radial recurrent ;
[>', lower part of the

radial artery giving olf the supcrficialis voice

branch ;
5", the radial artery emerging from be-

tween the heads of the abductor indicis muscle ;

(), 6, the upper part of the ulnar artery with the
anterior and iwstcrior ulnar recun-ent branches

;

G', the ulnar artery approaching the wrist and
descending into the superficial palmar arch which
Las been cut short ;

6", the deep branch of the
ulnar artery uniting with the deep palmar arch

;

7 ^marked only on one), three interosseous branches
from the deep palmar arch joining the palmar
digital arteries 8, 8, 8, which have been cut
away from their origin from the superficial arch
to near their division into the collateral digital

arteries ; the ulnar collateral of the little finger

is represented as rising in this instance from the

deep ulnar artery ; 9, x^laccd between the prin-

ceps pollicis and radialis indicis branches of the

radial artery ; 10, lower part of the anterior

interosseous artery passing behind the pronator

quadratus muscle ; 11, anastomosis of the an-

terior carpal branches of the radial and ulnar

arteries with i-ecurrent branches from the deep
pa'.mar arch.

rt

At the bend of the ann the brachial arteiy
is exposed to the risk of injury from the

-(j" operation of venesection, for which the
median basilic vein ismostcommonly selected.

This vein lies often exactly in front of the
artery, the semilunar fascia being stretched

between them. Instances are on record in

v.'hich the artery has been wounded by the
lancet transfixing the vein and fascia, and a

communication has thus been established be-

tween the vein and arterj'. On this account
the incision into the vein must be made with
due care, and indeed the median cephalic, if

of sufficient size, may be selected for

venesection.
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ULNAR ARTERY.

The ulnar artery, the larger of the two vessels into "which the brachial

•divides, extends along the inner side of the fore-arm into the palm of

the hand, where, joining a branch of the radial, opposite the muscles of

the thumb, it forms the superficial palmar arch. In this course it

inclines at first downwards and inwards, describing a slight curve, the

convexity of which is directed inwards, and passes under cover of the

superficial muscles arising frona the inner condyle of the humerus, viz.,

the pronator teres, flexor carpi radialis, palmaris longus, and flexor

sublimis, until it reaches the flexor carpi ulnaris near the junction of

the upper with the middle third of the fore-arm ; at this point the

artery comes into contact with the ulnar nerve, which was previously

separated from it by a considerable interval, and changing its direction,

descends vertically ^Yith the nerve towards the inner border of the

palm of the hand. Descending along the radial border of the tendon

of the flexor ulnaris muscle, the ulnar artery reaches the outer or radial

side of the pisiform bone, where, still accompanied by the nerve, it

passes over the cutaneous surface of the anterior annular ligament of

the wrist into the ])alm of the hand. Its disposition in the hand will

be separately described.

In the first half of its course through the fore-arm, the artery is

deep seated, being covered by the muscles arising from the inner condyle

of the humerus which have been already enumerated. About the

middle of the fore-arm it is overlapped by the fleshy part of the flexor

carpi ulnaris ; but below that, it becomes more superficial, being over-

laid by the tendon of the muscle, and covered by the skin, the fascia of

the fore-arm, and a thin layer of membrane by which the vessel is

•bound down to the muscle beneath. At first the ulnar artery lies on

the insertion of the brachialis anticus into the coronoid process of the

oilna ; then on the flexor profundus in the rest of the fore-arm, and

lastly, on the annular ligament of the carpus. Below the point at

which it emerges from under the flexor carpi ulnaris (or a little below

the middle of "the fore-arm), the tendon of that muscle is on its inner

or ulnar side.

Relation to Nerves.—The median nerve lies immediately on the inner

side of the ulnar artery at its origin, but being directed down the middle

of the fore-arm it soon passes over the vessel, separated from it at the

point of crossing by the deep head of the pronator teres muscle.
_
As

the ulnar nerve descends behind the inner condyle of the humerus, it is

removed from the ulnar artery by a considerable interval at the upper

l)art of the fore-arm ; but as the vessel inclines inwards, it approaches

the nerve, and is accompanied by it in the lower half of its course—the

nerve lying close to its inner side. A small branch of the ulnar nerve

descends upon the lower part of the vessel.

Relation to F(?«?s.—Two veins (vente comites) accompany the ulnar

artery, and are frequently united by branches crossing it.

Branches.—The ulnar artery gives off in the fore-arm the anterior

and posterior recurrent, the interosseous, and several muscular

branches. At the wrist it gives off the anterior and posterior carpal

branches.

The anterior ulnar recurrent artery, a small branch, arches inwards

and upwards from the upper part of the ulnar artery, in front of the

inner condyle, running on the brachialis anticus muscle, and covered by



403 ARTERIES OF THE UlTER LIMC.

the pronator teres, both of which muscles it partly supplies. Or
reaching the front of the condyle, it anastomoses with the inferior

profunda and anastomotic branches of the brachial.

The posterior tiluar recurrent artery, larger than the preceding,,

comes oflF lower down ; but not unfrequently the two vessels arise by a
short common trunk. The posterior recurrent runs inwards and backwards
beneath the flexor sublimis, and then ascends behind the inner condyle.

In the interval between that process and the olecranon it lies beneath
the flexor carpi ulnaris, and passing between the heads of that muscle
along the ulnar nerve, supplies branches to the muscles, to the elbow
joint, and to the nerve itself. This branch conmiunicates with the
inferior profunda, the anastomotic, and, over the olecranon, likewise

with the interosseous recurrent.

Fi-. Fig. 20".

—

Vit:w op the Anas-
tomoses OF Arteries near
THE Elbow-joint : A, fioiu

BEFORE ; 15, FROM BEHINI>

(from R. Qiiain). j;

A. a, hrachialis auticus mus-
cle ; h, external condylar

eminence covered by the supi-

nator radii brevis and tlie anas-

tomoses of the superior iirofundii;

and radial recurrent arteries
;

c, ulnar nerve ; d, median;

nerve ; f, musculo-spiral nerve
;

•
', its posterior interosseou.s

branch ; its radial branch is

cut short
; /, oblique line of the-

radius ; 1, brachial artery ; 2,

radial artery ; 3, ulnar aiiery ;

4, inferior jjrofunda ; 5, anas-

tomotic ; 6, anterior ulnar re-

current anastomosing with tho

anterior descending branches of

the anastomotic ; 7, posterior

uhiar recurrent pa.ssing up be-

laud tlie inner condylar emi-

nence to anastomose with tho

inferior profunda and jjiosterior

branch of the anastomotic ; 8,

spiral branch of the superior

profunda ; 9, placed on the

tendon of the biceiis muscle,

points to the radial recurrent

artery ; 10, 10, intero-sseous

artery and its anterior branch.

B. a, a part of the brachialis anticus muscle ; h, external lateral ligament of the

elbow-joint ; c, ulnar nerve ; d, a small part of the musculo-spiral nerve ; 1, suiicrior

profunda artery ; 2, its branch to the triceps muscle ; 3, its spiral branch to the outer

condyle ; 4, its anastomosis with the recurrent radial artery ; 5, recurrent of the posterior

interosseous artery, passing up to anastomose with the preceding and with the anasto-

motic, behind the joint ; 0, inferior pirofunda ; 7, posterior branch of the anastomotic

arterv ; 8, anastomosis of the anastomotic and inferior profunda with the superior pro-

funda and the posterior interosseous recurrent ; 9, posterior ulnar recurrent artery pass-

ing up in the groove of the ulnar nerve to anastomose with the inferior profunda and.

anastomotic.

The interosseous or common interosseous artery, the next, and
the largest branch of the ulnar, is a trunk of considerable size, about
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an inch in length, which arises below the bicipital tuberosity of the
radius, beneath the flexor sublimis, and passes backwards to reach the
upper border of the interosseous ligament, where it divides into the
anterior and posterior interosseous arteries.

The anterior interosseous descends upon the anterior surface of the

interosseous ligament, accompanied by the interosseous branch of the
median nerve and vena? comites, and overlapped by the contiguous
borders of the flexor profundus digitorum and flexor longus pullicis-

muscles. It continues its course directly downwards as for as the upper
border of the pronator quadratus muscle, then piei'ces the interosseous

ligament, and descends to the back of the carpus.

The anterior interosseous artery gives off the following branches :

—

{(/} The artery of the median nerve, or the mcdinn ortcr)/, a long slender

branch, which accompanies the median nerve and sends offsets into its substance..

This artery is sometimes much enlarged, and in that case it presents several pecu-
liarities to be hereafter noticed.

{h) Miixcuhn' branches to the flexor profundus, flexor longus jwllicis, and pro-

nator quachatus muscles.

{() The ntitrwiit arteries of the shafts of the radius and ulna, which diverging"

from one another, enter the obliqiio foramina in those bones to be distributed to

the meduUaiy membrane in their interior.

(//) An anterior inoxrii/nfinrj branch, given off before the artery pierces the

interosseous membrane, and descending beneath the pronator quadratus muscle
to anastomose with the anterior carpal arteries.

{/) Terminal twigs inosculating with the posterior carpal arteries.

The posterior interosseous artery passes backwards through the interval

left between the oblique ligament and the upper border of the interos-

seous ligament, and continuing its course downwards along the fore-arm,

between the superficial and deep layers of extensor nmscles, gives

branches to them, and reaches the carpus considerably diminished in

size.

In addition to muscular branches, it gives off the following :

—

(a) The jJo.'itcrior intcrof!.'<ciiiiK recurrent, which passes directly ujnvards, covered

by the anconeus, to reach the interval between the olecranon and external con-

dyle ; at which place it di'i'ides into several offsets which anastomose with the

superior profunda and the posterior ulnar recurrent.

(Z*) Terminal branches, which anastomose with the posterior or terminal branch
of the anterior interosseous arterj', and with the carpal branches of the radial

and ulnar arteries.

Muscular Branches of the ulnar artery arc distributed to the

muscles in the course of the vessel along the fore-arm : some of these-

perforate the interosseous ligament to reach the extensor muscles.

The posterior ulnar carpal branch, of variable size, arises a little

above the pisiform bone, and winding back under the tendon of the

flexor carpi ulnaris, reaches the dorsal surface of the carpus beneath

the extensor tendons.

Its branches are the following :

—

((?) A branch anastomoses with tlie posterior carpal artery derived from the

radial, so as to form t\\e j^ostcrior carpal arch, and from this arch are derived the

xecond and third doval infeJV.'<seoa,f arferiex. which descend on the spaces between

the third and fourth and the fourth and fifth metacarpal bones, and are reinforced

at the upper ends of those spaces by anastomoses with the posterior perforating;

branches of the deep palmar arch.

{b) A brancli nms along the metacarpal bone of the little finger. Sometimes-
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this mctacnr^Jal branch arises as a separate vessel, the posterior carpal being then
very small.

Fig. 268.

.1V

Fig. 263.

—

Abnormal Superficial Ulnar Artery
RISING HIGHER THAN USUAL FROM THE BRACHIAL
(from R. Quain, and from a preparation in Allen
Thomson's collection). \

a, biceps muscle covered I33' the deep brachial fascia ;

h, the same fascia in the fore-arm, which has been
opened in a considerable extent to show the radial artery

subjacent to it ; c, median nerve ; d, ulnar nerve ; 1

on the biceps muscle, points to the brachial artery after

having given off an ulnar artery higher up, anil dividing

at 1', into the radial artery and a deep vessel correspond-
ing to the interosseous and a part of the usual ulnar

;

2, on the supinator longus muscle, points to the radial

artery ; 3, 3, artery wliich is given otf by the brachial in

the arm, and which descending upon tlie fascia takes the
place of the ulna at the wrist ; 3', the same continued
into the superficial palmar arcli, giving off digital

branches nearly in the usual manner, and joined by a
branch from the radial, 4, the superficial volar ; 5, digital

branches.

The anterior ulnar carpal brancli is a very

small artery, which runs on the finterior sur-

face of the carpus beneath the flexor pro-

fundus, anastomoses with a similar offset from
the radial artery, and supplies the carpal bones

and articulations.

Varieties.— Oi-igin.—In the whole number of
cases observed by Richard Quain. the ulnar artery

was found to deviate from its usual mode of vrigin,

j
' III g nearly in the proportion of one in thirteen. The

/ f IK f l)rachial artery was, more frequently than the axil-

lary, the source from which it sprang- ; indeed, the
examples of its origin from the main trunk at

different parts appeared to decrease in number in

proportion as the place of origin was higher up the

M^^^^^ l\ artery. In one case of high origin of the ulnar
artery the vessel was connected with the brachial

opposite the elbow-joint by means of a transverse

/^ branch (Gruber, Reich. Arch., 1S71). See, on this

\ subject, the description of the varieties of the axillary

and brachial arteries.

Couvftc.—The jwsiiion of the ulnar artery in the
fore-arm is more frequently altered than that of

the radial.

In cases of high origin, it almost invariably de-

scends over the muscles arising from the inner con-

dyle of the humerus, only one exception to this nilo

having been met with. (R. Quain, plate ;-)G, fig. 2.)

In one instance where it took this course it divided

just below the elbow into a superficial and deep
branch (Gruber. loc. cit.).

Most commonly it is covered by the fascia of the fore-arm ; but cases also

occur in which the vessel rests on the fascia, and either continues in that position

or becomes su]3aponeurotic lower down, while the vessel thus disposed is dis-

tributed after the manner of the normal ulnar artery. The vessel from which

t>
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the high ulnar separates is afterwards divided into the radial artery and the
interosseous, the last of which is usually derived from the ulnar ; it appears
therefore probable that the abnormal an-angement results from early obstmction
of the ulnar artery below the origin of the interosseous, and the development of

a superficial vas aberrans, which unites the portion of vessel below the obstruc-

tion with the axillary or brachial trunk. The interosseous artery in such cases of

abnoiTaality thus comprises not only the ordinary interosseous branch, Ijut like-

wise the portion of ulnar artery above the obstruction ; and, in accordance with
this view, we find that the recurrent branches are derived from it.

As to size, the ulnar artery presents some peculiarities which, being accom-
panied by deviations of an opposite and compensating character in the radial

artery, will be noticed with that vessel.

Branchca.—The anterior and jjo-sterior ttlnar recurrent hrancliex frequently arise

by a common trunk. One or both have been seen to arise from the brachial

artery.

The anterior and poster iar interosseous arteries are occasionally given separately

from the ulnar. The common interosseous trunk has been found to arise above
its ordinary situation, taking origin from the brachial, and even (but more
rarely) from the axillary artery. The anterior interosseous presents some striking

varieties of excess in its branches, usually connected with a deficiency in the

radial or ulnar arteries : the most important of these is enlargement of the

median branch.

Median artery.—The branch accompanying the median nerve is sometimes
much enlarged, and in such cases may be regarded as a reinforcing vessel. It is

generally a branch of the anterior interosseous, but sometimes of the ulnar ; and
more rarely a median branch has been met with descending from the Ijrachial

artery. Accompanying the median nerve beneath the annular ligament into the

palm of the hand, the median artery ends most frequently by joining the super-

ficial palmar arch, sometimes by forming digital branches, in otlier case? by
joining digital branches given from other soui'ces.

SUPEKFICIAL PALMAR AECH.

The superficial palmar arch or artery is the continuation of the ulnar
nrtery into the hand. Changini^ its course near the lower border of
the annular ligament, this artery turns obliquely outwards across the

palm of the hand towards the middle of the muscles of the thumb,
^vhere it terminates by inosculating with the superficial volar branch of

the radial artery. In its course across the hand, the palmar artery

describes a curve, having its convexity directed towards the lingers,

and extending downwards somewhat lower than a line on a level with
the phalangeal articulation of the thumb.
The superficial palmar artery rests at its commencement on the

annular ligament of the wrist, and slightly on the short muscles of the

little finger ; then on the tendons of the superficial flexor of the fingers,

and the divisions of the median and ulnar nerves, the latter nerve
accompanying the vessel for a short distance. It is covered towards (he

ulnar border of the hand by the palmaris brevis, and afterwards by the

palmar fascia and the integument.
Branches.—Tlie branches given off by the superficial palmar arch,

which are generally numerous, are as follow.

{a) The deep or coiiimnmcatmg branch arises from the rJnar artery

at the commencement of the palmar arch a little beyond the pisiform

bone, sinks deeply between the flexor brevis and the abductor of the little

finger, and inosculates with the palmar termination of the radial artery,

thereby completing the deep palmar arch.

(b) Small rscurrent branches, followinsj a retrograde course towards
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the annular ligament, arc given off from the upper or concave side of

the palmar arch.

(r) The digital branches, usually four in numl^er, proceed downwards
from the convexity of the palmar arch to supply both sides of the three

inner fingers, and the ulnar side of the fore finger. Tiie first dir/ifal

branch inclines inwards to the ulnar border of the hand, and, after giving^

minute offsets to the muscles of the little finger, runs along the inner

margin of its phalanges. The secoiul runs along the fourth metacarpal

space, and at the root of the fingers divides into two branches, which

])roceed along the contiguous borders of the ring and little fingers. The
third is similarly distributed to the riug and middle fingers ; and the

fonrtlt to the latter and the index fingers. The thumb and the radial

side of the index finger are sup[)lied from the i-adial artery.

Fig. 2f)9.—SUPKHFICIAL DrSSECTIOX OF THE LOWKK
Part of the Fuukakm and the Hand, show-
ing THK Uamal ani> Ulnau Akteuies, the
Superficial Palmar Arch, and the accom-
I'ANViNG Nerves (from R. Quain). I

a, i)lacei;l on the deep fascia of tlie forearm, be-

tween tlie tendons of the palmaris loiigus and flexor

carpi radialis muscles ; h, points by a line crossing

the pisiform bone to the ulnar nerve ; r, points to the

styloid x>rocess of tiie radius and twigs of the radial

nerve ; 1, radial artery lying on the flexor longus.

pollicis ;
1', the radial artery passing behind the

tendons of the extensor ossis metacarpi pollicis.

and extensor primiinternodii pollicis ; 2, supcrticialis

voke branch piercing the short muscles of the thumb
and emei-ging below to join the superficial palmar

arch ; 3, external branch of the princeps pollicis ; 4,

radialis indicis ; a branch from the superficial arch

is seen joining the internal branch of the princeps

pollicis ; 5, ulnar artery lying upon the flexor digi-

torum profundus ; fi', the same descending on the

anterior aiuiular ligament to form the superficial

palmar arch ; 6, deep Ijranch of the ulnar artery

passing between the abductor and flexor minimi
digiti to join the deep arch, accompanied by the deep

branch of the ulnar nerve ; 7, branch of the super-

ficial arch to the ulnar side of the little finger ; S,

division of the common branch to the 4th and 5th

fingers ; 9, the same to the 3rd and 4tli fingers ; 10,

the same to the 2nd and 3rd fingers ; 7 and 8, are

accompanied by the digital branches of the ulnar

nerve, and 3, 4, 9, and 10, by the branches of the

median nerve.

The digital arteries are placed at first

superficial to the tendons, and then they lie

between them, accompanied by the digital

nerves as far as ^ne clefts of the fingers, where they are joined by the

anterior interosseous arteries, l)ranches of the deep arch. On the sides

of the fingers, each artery lies beneath the corres])onding nerve, and

gives branches which supply the sheaths of the tendons and the joints,

some of them anastomosing across the front of the bones with similar

branches from tlic opposite side. At about the middle of the last

phalanx, tlie two branches for each finger converge and form an arch,
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fi-om Ti'liich proceed numerous small offsets to supply the matrix of the

nail and all the structures at the tip of the finger.

[The varieties observed in the branches of the superficial pahnar arch will be

noticed after the description of the deep arteries of the hand.]

EADIAL ARTERY.

The radial artery appears by its direction to be the continuation of

the brachial, although it does not equal the ulnar in size. It extends

along the front of the fore-arm as far as the lower end of the radius,

below which it turns round the outer border of the wrist, and descends

to the back of the space between the metacarpal bones of the thumb
and fore finger : there it passes forwards into the palm of the hand, and

crosses towards the inner side, so as to form the deep palmar arch. In

consequence of the changes in its course, the dii'ection and connections

of the radial artery may be separately described in the forearm, on the

wrist, and in the hand.

In the forearm the radial artery, commencing at the point of bifur-

cation of the brachial opposite the neck of the radius, descends at

first somewhat obliquely outwards in a line with the brachial artery,

and then nearly vertically along the outer part of the front of the fore-

arm to the styloid process of the radius. Its course may be indicated

by a line drawn from the middle of the bend of the elbow to the narrow

interval between the trapezium bone and the tendons of the extensors

of the thumb, which can be readily felt on the outer border of the

wrist.

The radial artery is nearer to the surface than the ulnar, and is

covered only by the common integument and fascia, except where it is

overlapped by the fleshy part of the supinator longus, which must be

drawn aside in order to bring the vessel into view. At first it is in

contact with the tendon of the biceps, and is supported by the fatty

tissue contained in the hollow in the front of the elbow, which sepa-

rates it from the short supinator muscle. It then rests in succession

on the insertion of the pronator teres, the thin radial origin of the

flexor sublimis, tlie flexor pollicis longus, the pronator quadratus, and
the lower end of the radius. It is at this last point that the pulse is

usually felt during life. To the inner side of this vessel lie the pro-

nator teres in the upper part of its course, and the flexor carpi radial is

in the remainder ; and on the outer side, in its whole course along the

fore-arm, is the supinator longus muscle.

Relation to Veins.—T\\q artery is accompanied by venre comites, which
liave the usual arrangement of those veins.

Relation to Nerves.—The radial branch of the musculo-spiral nerve is

placed on the outer side of the artery in the middle third of its course.

At the elbow that nerve is separated from the artery by a considerable

interval ; and towards the lower end of the fore-arm it turns back-

Avards beneath the tendon of the supinator longus, to reach the dorsal

aspect of the limb, and thus loses all connection with the artery. Some
filaments of the external cutaneous nerve pierce the fascia to reach the

lower part of the artery, which they accompany to tlie back of the

carpus.

At the wrist the radial artery turns outwards between th.e styloid

process of the radius and the carpus, beneath the tendons of the
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Fiff. 270.

%^^^

Fig. 270.

—

Dkep Anterior View ol' the Ar-
teries OF THE Arm, Forearm, and Hand
(from Tiedemaim). 5

The biceps bracliii, tlie pronator teres and mus-
cles rising from the inner condyle, the supinator

longus, the lower part of the flexor longus pol-

licis and flexor profundus digitorum, the anterior

annular ligament of tlie carpus and the muscles

of the ball of the thumb, have been removed ; n,

pronator quadratus muscle ; 1, lower part of

the axillary artery continued into the brachial
;

2, superior profunda branch ; 3, infei'ior pro-

funda ; 4, anastomotic ; 5, upper part of the

radial artery and radial recurrent ;
5', lower part

of the radial artery, giving off the superficialis

volffi branch ; 5", the radial artery emerging from
between the heads of the abductor indicis mus-
cle ; 6, 6, the upper part of the ulnar artery with

the anterior and posterior ulnar recurrcat

branches ; 6', the ulnar artery axsproaching the

wrist and descending into xhe superficial palmar
arch whicli lias been cut short ; 6", the deep
branch of the ulnar artery uniting with the deei)

palmar arch ; 7 (marked only on one), three

interosseous liranches from the deep palmar arch

joining the jmlmar digital arteries 8, 8, 8, which
have been cut away from their origin from the

superficial aich to near their division into the

collateral digital arteries; the ulnar collateral

of the little finger is represented as rising in

this instance from the deep ulnar artery ; 9,

placed between the princeps pollicis and radialis

indicis branches of the radial artery ; 10, lower

liart of the anterior interosseous artery i^assing

behind the pronator quadratus muscle ; 11, anas-

tomosis of the anterior carpal branches of the

radial and ulnar arteries with recurrent branches

from the deep palmar arch.

extensors of the metacarpal bone and
lirst plialanx of the thumb, and upon
the external lateral ligament of the

wrist-joint, to reach the back of the

carpus. It then runs downwards for

a short distance, is crossed by the

tendon of the extensor of the second

])halanx of the thumb, and reaching

the upper end of the space between the

first and second metacarpal bones,

turns forwards into the palm of the

hand, b}^ passing between the heads of

the first dorsal interosseous muscle.

As it turns round below the end of

tlie radius the artery is deep-seated,

but afterwards comes nearer to the

surface. It is accompanied by two

veins and by some filaments of the

external cutaneous nerve, and is crossed

by subcutaneous veins and by filaments

of the radial nerve.
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Fig. 271.

—

Arteries of tiie Outer anp Back
Part op the Arm and Hand, Superficial
View (from Tiedemann). j

a, deltoid muscle ; 6, external humeral head of

triceps ; c, biceps brachii ; d, bracbiaJis anticus
;

t', sui^inator longiis
; /, extensor carpi radialis

longior
; g, brevier ; h, extensor communis digi-

torum and extensor minimi digiti ; /, extensor

carpi ulnaris ; I; anconeus ; I, flexor carpi ulnaris
;

m, extensor ossis metacarpi poUicis ; n, extensor

primi internodii pollicis ; o, tendon of the extensor

secundi internodii pollicis ; 1, 1, branches of

superior profunda artery appearing between the

triceps and brachialis anticus, and descending on
the outer supracondylar eminence to anastomose
with the branches of the recurrent radial artery ;

2, above the posterior annular ligament points to

the posterior carpal branch of the anterior inter-

osseous artery ; 3, posterior carpal branch of the

ulnar artery ; 4, radial artery taking its course be-

tween the outer lateral ligament of the wrist-joint

and the tendons of the extensor muscles before

passing near ii, between the two heads of the
abductor indicis : beneath the extensor tendons
is seen the posterior carpal arch, giving the third

and fourth dorsal interosseous arteries ; 6, the
inner dorsal artery of the thumb ; 7, the outer
dorsal artery of the index finger, and between 7,

and 7', the remaining dorsal digital vessels in the
spaces between the heads of the metacarpal bones,

near their communications with the palmar digital

vessels.

Branches.—The branches of the ra-

dial artery may be arranged according as

they are given off in the fore-arm, on the

\yrist, and in the hand.

A. The branches which arise from the

radial in the fore-arm are the radial

recurrent, the muscular branches, the

anterior carpal, and the superficial volar.

The radial recurrent artery, which
varies much in size, arches upwards from
the radial soon after its origin, running
between the branches of the musculo-
ppiral nerve. It first lies on the supi-

nator brevis, and then on the brachialis

anticus, being covered by the supinator

lougus. In front of the outer condyle,

and in the interval between the two last

muscles, it anastomoses with the termi-

nal branches of the superior profunda.

From the lower or convex side of this ar-

tery are given off several branches ; one, of

considerable size, to the supinator and exten-

sor muscles, and some beneath the latter to

anastomose wdth the posterior interosseous

branche.. It also supplies the supinator

brevis, and brachialis anticus in part.
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The anterior radial carpal is a small branch which arises from the

radial artery, near tlie lower border of the pronator qnadratus, and runs

inwards in front of the radius. It anastomoses with the anterior ulnar

carpal artery, so as to form an arch above and in front of the radio-

•carpal articulation, from Avhich branches descend to supply tlic joints at

the wrist.

The superficial volar (ramus superficialis volaj), arising from the

radial artery, near the place where it leaves the front of the fore-arm,

passes onwards into the hand. In size it is variable ; in most instances

it is very small, and ends in the muscles of the thumb ; but in others

it attains considerable size, and crossing- tliose muscles, terminates by

inosculating with the radial extremity of the superficial palmar arch,

which it thus completes.

Several unnamed muscular branches are given by this part of the

artery to tlie muscles on the fore part of the arm.

B. The branches which arise from the radial artery behind the

wrist are, the posterior carpal, the metacarpal, the dorsal arteries of the

thumb, and the dorsal artery of the index finger.

FifT. 272 Fig. 272.

—

Deep View of the Arteries of the
Wrist and Hand, from before (from K.

(iuaiu). I

The anterior annular ligament of tlie carpus has

heen divided and the lower parts of the common
ilexors and flexor of the thumb have been removed ;

portions of these tendons are represented as turned
down upon the fingers with parts of the lumbricalcs

muscles ; the superficial palmar artery is removed,
:ind the intcrossei muscles are exposed, a, ulnar

iierve ; h, tendon of the flexor carpi ulnaris muscle
;

<•, tendon of the flexor carpi radialis ; d, inserted

tendon of the extensor ossis metacarpi pollicis

;

] , radial artery ;
1', its lower part giving oflf the

anterior carpal and superficial volar branches ; 2,

ulnar artery ; 3, anterior interosseous artery lieforc

passing behind the pronator quadratus muscle ; 4,

radial artery, appearing deeply in the palm between
the first and second metacarpal bones and passing

into the deep jialinar arch ; 5, deep branch of the
ulnar artery dipping between the abductor and
flexor brevis minimi digiti to join the deep arch

and accompanied by the deei> branch of the ulnar

nerve ; 6, a palmar digital artery, risin^' from the
first part of the superficial palmar arch ; 7, the
jirinceps pollicis, and 8, the radialis indicis arteries

rising from the radial artery ; 9, 9, 9, interosseous

iiianches of the deep palmar arch proceeding down
oil the interosseous muscles to join the jialmar

digital arteries from the superficial arch.

(a) The posterior radial carpal is a

small but constant branch. It arises

beneath the extensor tendons of the thumb,
and running inwards on the back of the carpus anastomoses with the

posterior ulnar carpal branch, completing the arch from which spring the

dorsal interosseous arteries of the third and fourth spaces. It anasto-

moses, also, with the terminal brancli of the anterior interosseous of the

fore-arm.
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(b) The first dorsal interosseous or metacarpal branch arises be-

neath the extensor tendons of tlie thumb, irequently in common with the

posterior carpal branch, passes to the interval between the second and
third metacarpal bones, communicates with the corresponding perfo-

rating branch of the deep palmar arch, and, descending on the second

dorsal interosseous muscle, anastomoses with the palmar digital branch
at its division between the fingers.

(c) The dorsal arteries of the thumb, two small branches, arising

separately or togetlier opposite the head of the metacarpal bone, run

upon the dorsal aspect of the bones of the thumb, one at the radial, the

other at the ulnar border.

(d) The dorsal artery of the index finger, a very small branch,

arises lower down than the preceding, and semling branches to the ab-

ductor indicis, runs along the radial side of the back of tlie index finger.

C. The branches derived from the radial after it has entered the

hand, are, the great artery of the thumb, the radial branch of the

index finger, and the large terminal branch, which forms the deep
palmar arch.

(a) The large artery of the thumh (arteria princeps pollicis,—Hal-
le'r) arises from the radial, where it is about to turn inwards across the

palm of the hand. It descends in front of the abductor indicis, between
the metacarpal l^one of the thumb and the muscles covering it, to the

space between the lower ends of the flexor brevis pollicis. At that point,

and beneath the tendon of tlie long flexor, it divides into two collateral

hrmiclics, which course along the borders of the phalanges, on their

palmar aspect, and unite in front of the last phalanx, to form an arch

similar in arrangement to that on the other fingers.

{h) The radial branch for the index finger generally arises close

to the large artery of the thumb ; but though constantly found, it varies

in size and in its mode of origin. It descends between the abductor
indicis and adductor pollicis muscles, and continues along the radial

border of the index finger, forming tlie radial collateral branch of that

finger, and anastomosing in the usual manner on the last phalanx
with the ulnar collateral branch derived from the superficial pahnar
arch.

Varieties.

—

Or'ni'm.—In tlie observations of Richard Quain, the radial arteiy
was found to arise higher up than usual in nearly one case in eight.

Course.—The radial artery more rarely deviates from its usual jjosition along
the fore-arm than the ulnar. It has been found lying upon the fibrous expansion
from the tendon of the biceps, and over the fascia of the fore-ann. instead of
beneath those stnictm-es. This vessel has been also oljserved on the sui-face of the
long supinator, instead of on the inner border of that muscle. In turning round
the -nTist, it has been seen passing over the extensor tendons of the thumb, instead
of within them. As was previously stated (p. 40i), the vasa abeiTantia occasionally
derived from the brachial or axillary arteries most commonly end by joining the
radial, or one of its branches.

Branclus.—The radial rccurrejit is sometimes very large, or it may be replaced
by several separate branches. When the radial itself arises high up, tlie recm--
rent artery usually comes from the residual brachial trunk, or sometimes from
the ulnar artery, or more rarely fi-om the interosseous. When given from the
brachial trimk, the radial recurrent has been foimd crossing beneath the tendon
of the biceps.

The Hvpcvjicinl volar branch is small in a considerable number of cases, and is

lost in the short muscles of the thumb, without forming any connection with the
palmar arch, or with any of the digital arteries. In some instances in which it is

VOL. I. E E
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enlai'ged. it furnishes one or two digital branches, and along with this the anas-

tomosis with the superficial arch may be absent. The superficial volar branch
occasionally arises as much as an inch and a half higher than usual.

The Jiivt domal iiifc/v-s.'icou.s branch (metacarpal), which descends on the second
infei'osATflus space to the cleft between the index and middle fingers, is not
unfrequently so large as to furnish the collateral digital branch to each of those

fingers.

The carpal and intcroxwom (metacarpal) branches of the radial are sometimes
small, their place being supplied by the perforating offset of the anterior

interosseous, apparently by an enlargement of' the ordinary anastomosis between
them.
The radial artery very fi-equently gives of: a communicating branch to the

superficial arch, near the lower border of the adductor pollicis.

Fig 273. Fig. 273.

—

^Dissectiom op the Left Arm, show-
ing AN ENLARfiED IMeDIAN ArTERT WHICH RE-

PLACES THE Radial akd Ulnar Arteries in

THE supply of Palmar Digital Arteries to

HALF THE FiNGERS (from Tiedemann). \

1, lower pai-t of the bracliial arteiy ; 2, radial

artery, not giving any superficial volar branch ; 3,

recurrent radial branch ; 4, idnar artery passing;

superficially over the wrist and supplying at 4',

digital arteries to half the hand ; 5, tlie enlarged

median artery passing in front of the annular liga-

ment of the carpus, and supplying 5', digital vessels

to the outer half of the liand.

DEEP PALMAR ARCH.

The deep palmar arch, the continuation

of the radial artery, commences at the

upper end of the first interosseous space

between the heads of the abductor indicis,

turns transA'ersely across the pahn towards

the fourth metacarpal l^one, and inoscu-

lates with the communicating branch of

the ulnar artery. The convexity of the

arch thus formed is directed downwards.

It rests on the interosseous muscles and
on the metacarpal bones immediately

below their carpal extremities, and is

covered by the flexor brevis pollicis, the

flexor tendons of the fingers, and the mus-
cles of the little finger. It is nearer to the

carpus than the superficial arch, and differs

from it in retaining its size almost un-

diminished. It is in part accompanied by
the deep branch of the ulnar nerve, which

runs from the inner end of the arch out-

wards.

Branches.— (<^/) The recurrent branches (rami

retrogradi.—Haller), from the upper concave
side, ascend and anastomose with the branches

from the anterior carpal arch.

(h) The superior 2)erforating \ix^uckQB,th.veQ in number, pass backwards through

the upper extremities of the last three interosseous spaces to iiiosculate with the

dorsal interosseous ai-teries.
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(f) ThejmJmar interosseous arteries, usually three in number, but very liable to
variation, lie in front of the iiiterosseous spaces, supply the muscles there and
anastomose at the clefts of the fingers with the digital branches from the super-
ficial arch.

It is by an enlargement of these small vessels that the deep palmar arch some-
times supphes the corresponding digital arteries in the absence of those usually
derived from the superficial arch.

Varieties of the Arteries of the Hand.—The arteries of the hand frequently
vaiy from then- usual mode of distribution.

(«7) By far the lai-ger number of deviations consist of a deficiency in either the
radial or ulnar system of arteries, accompanied by a corresponding increase ia
the other ; and it may be observed that the defect is much more commonly on
the part of the superficial, and the increase on the part of the deep set.

(7y) In the second and smaller class of variations a deficiency in one or other
of the two systems is supplied, either by the enlargement of branches which
descend in front of the limb, as the superficial volar (from the radial), or the
median artery (from the anterior interosseous, as shown in fig. 273), or by the
enlargement of a metacarpal branch (from the radial) on the back of the hand.

In illustration of these general remarks, the following modes of arrano-ement
of the vessels may be mentioned :

—

In the greater number of cases the superficial palmar arch is diminished, and
gives off fewer digital branches than usual. Generally only one branch is wanting
^-iz., that which supplies the adjacent sides of the fore and middle fingers

; but
sometimes two or three branches are absent, or even all four, as when the ulnar
artery, after giving branches to the short muscles of the little finger, ends in the
deep palmar arch. In the last-mentioned case, which is rare, it is obvious that
the superficial arch is altogether wanting.

These various deficiencies in the superficial palmar arch and its branches are
iisually compensated for by an enlargement of the deep arch, the palmar inter-

osseous branches of which, being increased in size, divide at the clefts of the
fingers, and form such collateral digital branches as are not derived from the
usual source. But a defective superficial arch may. as before mentioned, be
reinforced from other vessels, viz., from the superficial volar, from an enlaro-ed

median artery, or from a large metacarpal branch.

It sometimes, hwt more rarely, happens, that the radial system of vessels is

deficient ; in which case the superficial arch (which belongs to the ulmar
system) may supply all the digital arteries to the thumb and fingers, or one of
these may be derived from the superficial volar, the median, or the radial
interosseous artery.

DESCE]SrDII«"G THORACIC AORTA.

From the point at which its arch is considered to terminate—the
lower margin of the third dorsal vertebra, the aorta descends along the
fore part of the spine to the fourth lumbar vertebra, where it divides
into the common iliac arteries. The direction of this part of the vessel
is not vertical, for as it follows the bend of the spine, upon which it

rests, it is necessarily concave forwards in the dorsal region, and convex
forwards in the lumbar. Again, as its commencement is at the left

side of the bodies of the vertebrse, and its termination also inclined
a little to the left, whilst about the last dorsal vertebra the vessel is

nearly in the middle line, there is produced another slight curve,
the convexity of which is to the right side. Within the thorax, where
the offsets are small, the aorta diminishes only slightly in size ; in the
abdomen the diminution is considerable, in consequence of large
branches being furnished to the viscera of that cavity.

That part of the descending aorta which is situated in the thorax, is
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called the thoracic aorta ; it extends from the lower border of the

third dorsal A'ertebra on the left side, to the opening between the crura of

the diaphragm in front of the last dorsal vertebra. It lies in the l)ack

part of the interpleural space or posterior mediastinum, being placed

before the spine and behind the root of the left lung and the pericardium :

on the left side it is in contact with the corresponding pleura and lung,

and close on the right side are the azygos vein, the thoracic duct, and
the (]esophagus. The oesophagus, however, towards the lower part of

the thorax, is in front of the artery, and near the diaphragm gets some-

what to the left side. The left or small azygos vein crosses behind the

thoracic aorta.

The hrancltes derived fi-om the thoracic aorta are numerous, Init

small. They are distributed to the walls of the thorax, and to the

viscera contained within it—the latter being much the smaller and.least

numerous branches.

A. Branches to the Viscera :

—

The pericardiac brp-nches are some very small and irregular vessels

which pass forwards and ramify on the pericardium.

The bronchial arteries are the proper nutritious arteries of the

substance of the lung : they accompany the bronchial tubes in their

ramifications through that organ, and they also supply the bronchial

glands, and in part the oesophagus. These vessels va]y frequently in

number, and in their mode of origin. The bronchial artery of the

right side arises from the first aortic intercostal artery, or by a common,
trunk with the left bronchial artery from the thoracic aorta ; on the

left side there are generally two bronchial arteries, both of which arise

from the thoracic aorta, one near the commencement of that trunk, and
the other, named inferior bronchial, lower down. Each artery is usually

directed to the back part of the corresponding bronchus, along which it

runs, dividing and subdividing with the successive bronchial ramifica-

tions in the substance of the lung.

"Varieties.—The place of origin of the bronchial arteries is liable to much
variation. The artery of the right side has been found to arise singly from tlie

aorta, from the internal mammary, or from the inferior thjToid. The bronchial

arteries of the two sides have been seen to arise by a common trunk from the

subclavian. (Haller.) Two common triinks, each furnishing a branch to the

right and left lungs, have been observed in a single case to descend into the

thorax after arising, one from the internal mammaiy, and the other from the

superior intercostal artery. (R. Quain, pi. 2i>, f. ."i.) In some cases they arise

from the under surface of the arch, instead of from the thoracic aorta. Instances

occur of two distinct bronchial arteries for each lung.

The oesophageal arteries are variable in size and number. There
are usually four or five, which arise from the fore part or right side of

the aorta, and run obliquely downwards upon the oesophagus, supplying

its coats.

Their lower laranches anastomose with the ascending offsets of the coronary

artery of the stomach and with the phrenic artery, while their upper branches

communicate with those of the inferior thjToid artery.

Posterior mediastinal branches of the aorta, small and irregular,

supply the glands and loose tissue of the posterior mediastinum.

B. Parietal Branches to the Thorax.
The intercostal arteries arise from the posterior part of the aorta.
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and run outwards upon the bodies of the vertebrae, to reach the inter-

costal spaces. They are usually ten in number—the upper intercostal

Fig. 274.

—

View of the Picr. 274.
Thoracic and Upper
Part of the Abdominal
Aorta, &c. ^

For the general descrip-

tion of this figure, see p.

349. The following numbers
indicate the branches of the

aorta ; 1, placed between

the origins of the right and
left coronary arteries ; 2,

innominate ; 3, left carotid
;

4, left subclavian ; 5, bron-

chial ; 6, 6, cesopliageal ; 7,

7, intercostal arteries (sixth

?<,nd seventh) ; 8, inferior

plirenic ; 9, cosliac axis ; 10,

below the superior mesen-

teric and opposite the origin

of the renal arteries; 11,

11, two of the lumbar ar-

teries.

space, and occasionally

also the second, being

supplied by the supe-

rior intercostal branch

of the subclavian ar-

tery. Owing to the

position of the aorta to

the left side of the

spine, the right aortic

intercostals cross over

the front of the verte-

brae, furnishing small

branches to their inte-

Tior, and are longer

than the arteries of

the left side. The
vessels of both sides

pass outwards behind

the pleura, and are

crossed by the sym-
pathetic nerve : those

of the right side also

pass behind the ceso-

phagus, the thoracic

duct, and the azygos

vein.

In each intercostal

space the artery, pass-

ing outwards more ho-

rizontally than the ril)S, crosses the space obliquely, so

lower border of the upper rib near its angle. It lies upon the deep
as to gain the
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surface of the external intercostal muscle, and in the back of the space

is separated from the pleura l)y a fascia only, but further outwards it

lies between the two layers of intercostal muscles. Extending forwards

in contact with the rib above, it finally anastomoses with one of the

anterior intercostal branches derived from the internal mammary
artery, and with the thoracic branches of the axillary artery.

The first of the aortic intercostal arteries has an anastomosis with

the superior intercostal proceeding- from the subclavian artery ; and

the last three are prolonged into the abdominal muscles, where they

communicate with the epigastric artery in front, with the phrenic

arteries at the side, and with the lumbar branches of the abdominal

aorta lower down.

Each intercostal artery is accompanied, as it runs outwards between

the ribs, by a corresponding vein, and by one of the dorsal nerves ; the

vein usually being uppermost, and the artery next below it.

Branches.

—

(a) The jfosferio?' a?- dor.sal branch of each intercostal artery passes

backwards to the inner side of the anterior costo-transverse ligament, along with

the posterior branch of the corresponding spinal nerve ; and, having furnished

an offset to the spinal canal, reaches the muscles of the back, and divides into

an internal and an external branch. The internal branch is directed towards

the spinous processes, on or through the multifidus spinas, and ramifies in the

muscles and the skin. The external branch turns outwards under the longissimus

dorsi. and is distributed between that muscle and the sacro-lumbalis ; some twigs

reach the superficial muscles and the integuments.

The .'f/i/?«rtZ branches of the aortic intercostal arteries are distributed partly to

the cord and its membranes, and partly to the bones, in the same manner as the

spinal branches of the lumbar ai-teries, to the description of which the reader is

referred.

(//) The coUnfernl aitcrcostal branch, long and slender, arises near the place

wdiere the main trunk comes in contact with the upper rib of the space, and

inclinino- downwards approaches the border of the lower rib, suppljdng the l^one

and the intercostal muscles, and anastomosing in front with an anterior inter-

costal branch of the internal mammary arteiy. There are thus in each inter-

costal space two terminal branches of the intercostal arteries communicating vnih.

the branches of the internal mamm.aiy.

Varieties.—The number of the intercostal arteries is subject to much varia-

tion : the thii'd, fourth, and fifth vessels may be entirely absent upon one

side, the corresponding spaces being supplied from neighbouring arteries. Two
arteries frequently arise from the aorta by a single stem. In this way the first

lumbar artery is sometimes conjoined with the twelfth intercostal (Henle).

ABDOMINAL AOHTA.

The aorta, after having passed the diaphragm, is thus named. It

commences on the front of the last dorsal vertebra, and terminates.

Fig. 275.

—

View of the Abdominal Aorta and its Pkixcipal Br.ANcnES (from.

Tiedemann). J

fl, ensifonn portion of the sternum ; h, vena cava inferior passing through the tendon

of the diaphragm ; r, the a\sophagus passing through the muscular portion ; d and c, ten-

dinous parts of the riglil and left crura
; /, /', the right and left kidneys with their supni-

renal bodies
; n, 'J, the ureters ; h, the upper part of the iirinary bladder ; i, i, the right

and left vasa deferentia passing up from tlie bladder to the internal inguinal apertures
;

1c, the rectum, divided and tied near its upi^er pai't ; 1, 1, the abdominal aorta ;
1', the-

middle sacral artery ; 2, 2', the right, 3, 3', the left inferior phrenic arteries, represented

as arising by a short common stem from the front of the aorta immediately below the

meeting of the crura of the diaphragm ; 4, the trunk of the cadiac axis ; 5, the superior

mesenteric artery ; 6, 6, the renal arteries ; 6', 6', the suprarenal arteries arising partly
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from the aorta and pai-tly from the inferior phrenic ; 7, placed on the front of the aorta
below the origin of the spermatic arteries ; 7, 7', placed on the psoas muscles, point to
the right and left spermatic arteries as they descend to the internal inguinal apertures ;

8, inferior mesenteric artery ; 9, lumbar arteries, of which the lowest is here represented
as proceeding from the middle sacral artery ; 10, common iliac arteries ; 11, between
the external and internal iliac arteries ; 12, left epigastric arteiy ; 13, circumflex iliac ;

14, branches of the iliodumbar.

Fig. 275
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below by dividing into two trunks, named the common iliac arteries.

The bifurcation usually takes jilace about half way down the body of

the fourth lumbar vertebra, a little to the left of the middle line ; a

point which is nearly on a level with a line drawn from the one crista

ilii to the other, and opposite the left side of the umbilicus.

The anterior surface of the abdominal aorta is successively in apposi-

tion with the pancreas and the splenic vein, the left renal vein, the

third portion of the duodenum, and the peritoneum. The vena cava

lies along its right side, the right cms of the diaphragm being inter-

posed at the upper part of the a!)domen ; close to the same side are the

thoracic duct and the azygos vein, which are placed between the aorta

and the right crus of the diaphragm. The aorta is also covered in

front by meshes of nerves derived from the sympathetic, and numerous

lymphatic vessels and glands.

BiiAXCiiES.—The abdominal aorta gives numerous l)ranches, which

mav be divided into two sets, viz., those which supply the viscera, and

those which are distributed to the walls of the abdomen. The former

consists of the coeliac artery, the superior mesenteric, the inferior me-

senteric, the capsular, the renal, and the spermatic arteries ; whilst in

the latter are included the phrenic, the lumbar, and the middle

sacral arteries. The first three of the visceral branches arc single

arteries.

Varieties. —P/n'rv of Bh-'ision.—In more than three-fourths of a considerable

number of cases, the aorta divided either upon the fourth himbar vertebra, or

upon the intervertebral disc below it ; in one case out of nine it was below, and in

about one out of eleven al)ove the spot thus indicated. In ten bodies out of eveiy

thirteen, tlie division of the great artery took place within half an inch above or

below tlae level of the iliac crest ; and it occurred more frequently below than

above the fourth intervertebral space. (R. Quain. op. cit. p. 41.j.) An instance

of bifurcation immediately below the origin of the right renal artery is recorded

by Haller (Disputat. Anatom. t. vi. p. 781.)

UniiHunl Branch.—A very remarkable case is recorded of the existence of a

large i^ulmonary branch which arose from the abdominal aorta, close to the creliac

artery, and after passing ujiwards through the oesophageal opening in the dia-

phragm, divided into two branches, \\'hich were distributed to tlie lungs near their

l)ases. (Referred to by R. Quain in his work " On the Arteries," p. 41G.)

A.—VISCERAL EnANCIiES OF THE ABDOMIITAL AORTA.

The CCELIAC ARTERY or AXIS, a short and wide vessel, arises from the

aorta close to the margin of the diaphragm. It is directed forwards

nearly horizontally, and is not more than half an inch long. It is

behind the small omentum, and lies close to the left side of the lobulns

Spigelii of the liver, and above the pancreas, the two semilunar ganglia

being contiguous to it, one on each side. This artery divides into three

brauchcG, viz., the coronary artery of the stomach, the hepatic and the

splenic, which separate simultaneously from the end of the artery like

radii from an axis.

Varieties.—The ccrllnc a.v\.^ is occasionally partly covered at its origin by the

diaphragm. It may lie longer than usual, in which case its branches are not given

off together; or it maybe entirely wanting, the coronary, hepatic, and splenic

arteries arising separately from the aorta. In some cases the co'liac artery gives

off only two branches at its division (the coronary and the splenic), the hepatic

being supplied from another source. Rarely, it gives more than three branches
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to the viscera, the additional vessel being a second coronarj^, or a separate gastro-

duodenal arteiy. One or both phrenic arteries are sometimes derived from this

trunk. Cases have been met with in which a connection existed between the
cceliac axis and the superior mesenteric artery close to their origin.

1. The coronary artery of the stomach, tlie smallest of the three

visceral branches derived from the coeliac artery, inclining upwards and
to the left side, reaches the cardiac orifice of the stomach, and then
proceeding along the smaller curvature of the stomach, from left to

right, gives branches to both sides of that viscus and inosculates with

the pyloric branch of the hepatic artery.

Where it first reaches the stomach, this artery sends upwards ccM^)liagcal

hvancltcs. which anastomose with the aortic oesophageal arteries. The branches

to the stomach descending on tlie fore and back part of the organ, anastomose
with branches from the arterial arch on the great curvature.

Varieties.—The coronary artery of the stomach is sometimes given off directly

from the aorta : and is occasionally replaced b}^ two separate vessels. It some-
times furnishes an additional hepatic artery.

2. The hepatic artery is in the adult intermediate in size between
the coronary and splenic arteries, but, in the foetus, it is the largest of
the three. The main part of this vessel inclines upwards and to the
right side, between the layers of the small omentum, and in front of the
foramen of Winslow, towards the transverse fissure of the liver ; and
in this course it lies upon the vena portas and to the left of the bile-

duct.

Near the transverse fissure of the liver, the hepatic artery divides

into right and left branches, which supply the corresponding lobes of
that organ. The left, the smaller division, lying in front of the vena
porta?, diverges at an acute angle from the other branch, and turns out-

wards to reach the left extremity of the transverse fissure of the liver,

where it enters that organ.

The riglit branch inclines outwards to the right extremity of the
transverse fissure, and divides into two or tln-ee branches before entering
the liver. The ramifications of the hepatic artery in the liver accom-
pany the divisions of the vena3 portas and hepatic ducts.

Branches.—The named branches of tiie hepatic artery are as

follow.

{a) The pyloric arterj-, coming in contact with the stomach at tlie

upper border of the pylorus, extends from right to left along the smaller
curvature and inosculates with the oronary artery. It is sometimes a
branch of the gastro-duodenal.

(b) The gasiro-ilmdenal artery, of considerable size, separating from
tlie hepatic artery before that vessel ascends in the small omentum,
descends behind the duodenum, near the pylorus, and reaches the lower
border of the stomach ; there it gives off the su]ierior pancreatico-
duodenal branch, and its remaining part, which receives the name of
right gastro-epiploic, runs from right to left along the great curvature
of the stomach, between the layers of the great omentum, and finally

inosculates with the lefc gastro-epiploic derived from the splenic

artery.

The f/tisfro-rj)ipIoic artery gives branches uj^wards to both surfaces of the
stomach, and long slender vessels downwards to the omentum.
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Fis. 276.

rig. 27G.—The Autepjes of the Stomach, Liver, and Omenium
(from Tiedemaun). j

The liver is turned up so as to show its lower surface with the portal fissure, find the

Tessels and ducts .entering it. «, the right lobe of the liver ; b, the left lobe ; c, tlie gall-

bladder; c', the biliary or hciiatic ducts ; c'', the ductus communis choledoclius ; d, the

front of tlie antero-ijosterior tissure and the round ligament; e, the cardiac orifice of tlie

stomach
; /, on the great curvature of the stomach near its cardiac end, jioints to the

spleen
; g, the pylorus ; h, the duodenum ; i, the great omentum ; k, some of the small

intestines in the lower part of the abdomen ; 1, upon the trunk of the abdominal aorta

below the root of the inferior phrenic arteries, and above the coeliac axis ; 2, placed on

the meeting of the crura of the diaphragm, the coronary artery of the stomach ; 2', the

same artery proceeding round the small curvature of the stomach and ending by anasto-

mosis with the superior pyloric ; 3, the main hepatic artery, continued at o' as proper

hepatic arteiy to the liver ; 4, superior pyloric artery ; 4', another pyloric branch ; 5,

yjlaced on the main trunk of the vena port;a at the place where the hepatic artery and

ductus communis choledochus are in front of it ; 5', branches of the vena jjortse in the
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transverse iissure ; 6, gastro-duodenal artery ;
6', its continuation as the right gastro-

epiploic ; 7, on the left eras of the diaphragm, the splenic artery ; 8, its left gastro-

epiploic branch proceeding round the great cui-vature of the stomach to communicate with

the right gastro-epiploic artery ; both of these vessels are seen giving long epiploic as

well as gastric branches.

The superior pancrciiticp-dHodcnal branch, descends along the inner margin of

the duodenum, between it and the pancreas, and, after furnishing several branches

to both these organs, anastomoses with the inferior pancreatico-duodcnal from the

superior mesenteric artery.

(c) The njstic artery, given off by the right hepatic when crossing

behind the cystic duct, turns upwards and forwards upon the neck of

the gall-bladder, and divides into two smaller branches, of which one

ramifies between the coats on the depending surface, the other between

the bladder and the liver.

Varieties.—The hepatic arteiy sometimes arises from the superior mesenteric

artery, or from the aorta itself. Accessory hepatic arteries are often met with.

Fig. 277.

Fig. 277.

—

The Aeteeies of the SxciiACH, Dcodexum, Pancreas, and Spleen

(from Tiedemann). :j

The stomach and liver are turned upwards so as to show their lower surface. The

jejunum is divided at its commencement, a, lower surface of the right lobe of the liver ;

b, left lobe ; c, cardiac orifice of tlie stomach ; d, pylorus ; e, first part, /, second or

descending part, and ff,
third or lower part of the duodenum ; h, commencement of the

jejunum emerging from behind the superior mesenteric arteiy ; i, the head, and k, tne

body of the pancreas ; 1, the spleen ; 1, 1, right and left inferior ijhrenic arteries passing

from the aorta upon the crura of the diaphragm ; 2, placed on the aorta close to the

cceliac axis ; 3, 3', the coronary artery ; 4, common hepatic ; 4', its right branch ; 4 ,

cystic Ijranch ; 5, gastro-duodenal giving the inferior pyloric ; 5, on the great curvature

of the stomach, the right gastro-epiploic ; 6, superior pancreatico-diiodenal ; 7, common

splenic ; 7', proper splenic ;
7", one of the vasa brevia to the stomach ; 8, 8, left gastro-

epiploic artery uniting with the right on the great curvature of the stomach ; 9, trunk of

the superior mesenteric artery, giving off the inferior pancreatico-duodenal ; 10, inferior

mesenteric.
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usuallj- coining from the coronary artery of the stoniacli. The hepatic artery

has been found to furnish a phrenic branch.

3. The splenic artery, in the adult the largest branch of the coeliac

axis, su])plies the spleen, and in part the stomach and pancreas. It

is directed horizontally towards the left side. Waving and often tor-

tuous in its course, it passes, together with the splenic vein which is

below it, behind the upper iDorder of the pancreas, and divides near

the spleen into several branches. The largest of these enter the fissure

in that organ, nnd are distributed to its substance ; three or four are

reflected towards the bulging end of the stomach, upon which they

ramify.

Branches.

—

(a) i'^wrvrrt^/c branches, variable in size and number, are given
off wdiilst the artery is passing- along the pancreas, the middle and left part of
which tliey supply with vessels. One of larger size not unfrequently runs
from left to right in the direction of the pancreatic duct, and is called j^unciratica

mafjnci.

(J)) The splenic branches are the proper terminal branches of the artery ; they
are five or six, or even more, in number, and vary in length and size ; they enter

the spleen by the hilus or fissure in its concave surface, and ramify within
that organ.

(c) The xhovt r/axfr'w branches (ram Ijrcria) vaiy from five to seven in number

;

they are directed from left to right, some issuing from the trunk of the splenic

artery, others from its terminal branches : they reach the left extremity of the
stomach, where they divide and spread out between the coats, communicating
with tlie coronaiy and left gastro-ei^iploic arteries.

(d) The left (in.stro-cplplolc artery runs from left to right along the great cur-

vature of the stomach, supplying branches to both surfaces of the stomach and
to the omenti^m on the left side, and inosculates with the right gastro-epii^loic

branch from the hepatic artery.

The sTiperior mesenteric, an artery of large size, supplies the whole
of the small intestine beyond the duodenum, and half of the great

intestine. It arises from the fore part of the aorta, a little below tlw

cosliac axi.?. For a short space this artery is covered by the pancreas

;

on emerging from below that gland it descends in front of the duo-
denum near the end, and is thence continued between the layers of the

mesentery. The splenic vein crosses over its root. In the mesentery
the artery at first passes downwards and to the left side, but afterwards

turns towards the right iliac fossa, opposite to whicli it inosculates with

its own ileo-colic branch.

Branches.— {a) The inferior jmncrcatico-duodcnal, given off under
cover of the pancreas, runs along the concave border of the duodenum,
and joins with the superior pancreatico-duodenal artcr}'.

(h) The rami iniestini fe/ri/in, or intestinal branches, supplying the

jejunum and ileum, spring from the convex or left side of the vessel.

They are usually twelve or more in number, and are all included be-

tween the layers of the mesentery. They run parallel to one another

for some distance, and then divide into two branches, each of which
forms an arch with the neighbouring branch. From the first set of

arches,' other branches issue, which divide and communicate in the

same way, until finally, after forming four or five such tiers of arches,

each smaller than the other, the ultimate divisions of the vessels pro-

ceed directly to the intestine, spreading upon both sides, and ramifying
in its coats.
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Fi.cr. 278.
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Fig. 278.

—

The Superior Mesenteric Artery and its Branches
(from Tiedemann). ^

The transverse arch, of the colon is turned upwards ; the transverse meso colon is

dissected so as to expose the duodenum and pancreas at its root ; the small intestines are

thrown towards the left side ; a, the descending part of the duodenum ; h, the lower
part ; c, the commencement of the jejunum ; c', c', the jejunum and ileum ; d, the

termination of the ileum in the caput ctecum coli ; e, the ca;cum ; /, the vermiform pro-

cess ; (J,
the ascending colon ; h, the transverse arch ; i, the descending colon.; Jc, the

pancreas ; 1, the trunk of the superior mesenteric artery ;
1', the termination of that

vessel where it loops round into a branch of the ileo-colic arteiy ; 2, 2, the intes-

tinal branches ; 2', 2', their loops in the mesentery ; 3, inferior jiancreatico-duodenal

branch passing to 3', to unite with the branch from the gastro-duodenal ; 4, the

middle colic branch ; 5, its left colic branch passing at 5' to unite with the branch of

the left colic of the inferior mesenteric ; 6, its right branch ; 7, right colic and ileo-colic

arteries in one trunk ; 8, right colic, uniting by a loop with the middle colic ; 9, the ileo-

colic, uniting with the end of the superior mesenteric artery.

(c) The colic branches arise from the right or concave side of the

artery, and are usually three in number.
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1. The ilco-colic artery, the first in order from below upwards, inclines

downwards and to the right side, towards the ileo-colic valve, near which

it divides into two branches : one of these descends to inosculate with

the termination of the mesenteric artery itself, and to form an arch,

from the convexity of which branches proceed to supply the junction of

the small with the large intestine, and the ca3cum and its appendix ;

the other division ascends and inosculates with the next mentioned

branch. The ileo-colic artery is not always distinct from the termina-

tion of the superior mesenteric.

2. The right colic artery passes transversely towards the right side,

beneath the peritoneum, to the middle of the ascending colon, opposite

to which it divides into two branches, of which one descends to com-

municate with the ileo-colic artery, whilst the other ascends to join in

an arch with the middle colic. This artery and the ileo-colic often

arise by a common trunk.

3. The miildJe colic artery passes upwards between the layers of the

mesocolon towards the transverse colon, and divides in a manner
exactly similar to that of the vessels just noticed. One of its branches

inclines to the right, where it inosculates with the preceding vessel

;

the other descends to the left side, and maintains a similar communica-

tion with the left colic branch, derived from the inferior mesenteric

artery. From the arches of inosculation thus formed, small branches

pass to the colon for the supply of its coats.

Those branches of the superior mesenteric artery which supply the

ascending colon have a layer of peritoneum only on their anterior

aspect : the others lie between two strata.

Varieties.—The number of the branches of this artery, both intestinal and
celic. is by no means constant. It also frequently gives off accessory branches to

the neighbouring viscera : of these that to the liver is the most common. It

may rc]ilace the gastro-duodenal or its chief branch, the right epiploic (Henle),

or it may give accessory pancreatic and splenic branches (Hj-iil). It has also

been seen to give off the left colic and superior ha^morrhoidal arteries when the

inferior mesenteric was absent (Fleischmann). A rare anomaly is the presence

of an omphalo-mesenteric artery, arising either from the main stem or from one
of the branches of the superior mesenteric. In one case it ran direct to the
umbilicus where it gave a branch to the urachus (Hallcr). In another it reached

the anterior waU of the abdomen rather below the umbilicus, and after giving

a branch to the rectus, which anastomosed with the deep eiiigastric, it ter-

minated by winding round the ligamentum teres, and forming a capillary net-

work on the suspensory ligament of the liver (Hji-tl).

Inferior mesenteric artery.—This artery, mu-ch smaller than the
superior mesenteric, supplies the lower half of the colon, and the greater

part of the rectum. It arises from the aorta, between one and two
inches above the bifurcation of that trunk.

The inferior mesenteric artery inclines to the left side in the direction

of the left iliac fossa, from which point it descends between the layers

of the mesorectum into the pelvis, and, under the name of superior

JiccmorrhoicM artery, runs down behind the rectum. It lies at first

close to the aorta, on its left side, and then crosses over the left common
iliac artery.

BRAi<rcHES.

—

(a) The i^ft colic a^-tery is directed to the left side

behind the peritoneum, and across the left kidney to reach the descend-
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Ing colon. It divides into two branches, and forms a series of arches

in the same way as tlie colic vessels of the opposite side. One of

Fi- 279,

r~x

Fig. 279.

—

The Inferior Mesenteric Artery with its

KicATioNS (from Tiedeiuaun). g

DISTRIBUTION AND COMIITT-

The small intestines witli the superior mesenteric artery are turned towards the right

side, the jmncreas is exposed, and the large intestine is stretched out : a, h, the duodenum ;

c, the commencement of the jejunum ; d, the small intestine ; c, the ascending colon
; /,

the transverse colon
; ff,

the descending colon ; 7i, the sigmoid flexure ; i, the commence-
ment of the rectum ; k, the pancreas ; 1, placed on the trunk of the abdominal aorta at

the origin of the renal arteries ; 1', on the same at the origin of the inferior mesenteric ;

1", near the division into common iliac arteries ; 2, inferior mesenteric, giving off the

left colic ; 3, ascending branch of the left colic ; 4, branches to the descending colon
; 5,

the sigmoid iDranch ; 6, the superior hcemoiThoidal branch ; 7, the trunk of the superior

mesenteric issuing from behind the pancreas ; S, some of its intestinal branches ; 9, the

middle colic arteiy ; 10, its left branch forming a loop of communication ^\ith the left

colic ; 11 J its right branch ; 12, the spermatic arteries.
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these two branches passes upwards alonjr the colon, and inosculates

with the descending branch of the middle colic ; whilst the other

descends towards the sigmoid flexure, and anastomoses with the sigmoid

artery.

(b) The sifimoid artery runs obliquely downwards to the sigmoid

flexure of the colon, where it divides into branches ; some of which

incline upwards and form arches with the preceding vessel, while othei's

turn downwards to the rectum and anastomose with the following

branch. Instead of a single sigmoid artery, two or three branches are

sometimes present.

(f) The superior lucmorrlwidal artery, the continuation of the inferior

mesenteric, passes downwards over the common iliac artery and vein

into the pelvis behind the rectum, lying at first in the meso-rectum, and

then divides int<> two l)ranches which extend one on each side of the

intestine toward the lower end. About five inches from the anus these

subdivide into branches, about a line in diameter, which pierce the

muscular coat two inches lower down. In the intestine, these arteries,

about seven in number, and placed at regular distances from each other,

descend between the mucous and muscular coats to the end of the

gut, where they communicate in loops opposite the internal sphincter,

and end by anastomosing with the middle and inferior ha^morrhoidal

arteries.

Varieties.—Absence of this ai-tery has been noted, its branches being given

off by the superior mesenteiic. It has abo been found suppl\-ing access^ory

branches to the liver and kidneys.

Anastomoses on the intestinal tube.—The arteries distributed to the

alimentary canal communicate freely •u-ith each other over the v\-holc length of

that tube. The arteries of the great intestine derived from the t-^'O mesenteric

arteries, form a range of vascular arches along the colon and rectum, at the

lower end of which they anastomose with the middle and inferior hajmorrlioidal

arteries, given from the internal iliac and pudic arteries. The brandies from

the left side of the superior mesenteric form another series of arches along the

small intestine, which is connected with the former by the ileo-colic artery.

Farther, a branch of the superior mesenteric joins upon the duodenum with the

superior pancreatico-duodenal artery. The latter, at its commencement, is in a

manner continuous with the pyloric artery ; and so likewise, through the

coronary artery of the stomach and its ascending branches, a siniUar connection

is formed with the oesophageal arteries, even up to the pharynx.

The suprarenal or capsular arteries are two very small vessels which

arise fi'om the aorta on a level with the superior mesenteric artery, and

incline obliquely outwards upon the crura of the diaphragm to reach

the suprarenal capsules, to which bodies they are distributed, anasto-

mosing at the same time with the upper and lower capsular branches

derived respectively from the phrenic and the renal arteries. In the

foetus these arteries are of larger size.

Varieties.—This middle suprarenal artery is often very small, its place being

supplied by the superior and inferior suprarenals. The middle suprarenal some-

times gives ofE the spermatic artery. This occurs usually on the left, but it

also occui'S, though rarely, on the right side (Henle).

The renal or enxulgent arteries, of large diameter in proportion to

the size of the organs which they sup.ply, arise from the sides of the
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aorta, about half an inch below the superior mesenteric artery, that of the

right side being rather lower down than that of the left. Each is

directed outwards, so as to form nearly a right angle with the aorta. In
consequence of the position of the aorta upon the spine, the right renal

artery has to run a somewhat longer course than the left, in order to

reach the kidney. The artery of the right side crosses behind the vena

cava, and both right and left arteries are overlapped by the accom-

panying renal veins. Previously to reaching the concave border of the

kidney, each artery divides into fuur or five branches, the greater

number of which usually lie intermediate between the vein in front

and the pelvis of the kidney behind. These branches, after having

passed deeply into the fissure of the kidney, -subdivide and are distri-

buted in the gland, in the manner described in the account of the

structure of that organ.

Branches.—The renal artery, before passing into the glandular substance,

furnishes a small branch to the suprarenal capsule, a second to the ureter, and
several others which ramify in the connective tissue and fat behind the

kidney.

Varieties. —The o-enal artery may be replaced by two, three, four, or even five

branches ; and the gi-eatest difference as to the origin of these vessels is found
to exist even on opposite sides of the same body. As they usually arise in suc-

cession from the aorta itself, it would seem as if the deviation were merely an
increased degree of that in which the renal arteiy divides into branches sooner than
usual after its origin. In some cases a renal artery has been seen to proceed

from the common iliac ; and in one case, described by Eustachius, from the

internal iliac. Portal foiind in one instance the right and left renal arteries

arising by a common trunk from the fore part of the aorta. In another case, one
of several arteries arose from the front of the aorta at its bifiu'cation ; or from
the left common iliac at its origin.

The branches of the renal artery, instead of entering at the hilus, sometimes
reach and penetrate the gland near its upper end, or on its anterior surface.

The right renal artery has been seen to cross the vena cava in front instead of

behind. Supernumerary branches are also frequently found. The most common
are, the diaphragmatic from the inferior suprarenal ; a hepatic branch from the

right renal ; branches to the small and large intestines ; the middle suprarenal
;

the spermatic, and various lumbar arteries. Lastly, cases occui", though very
rai"ely, in which one of the renal arteries is wanting.

Spermatic and ovarian arteries.

—

The spermatic arteries, two
small and very long vessels, arise close together from the fore part of

the aorta a little below the renal arteries. Each artery is directed down-
wards and outwards, resting on the psoas muscle ; it crosses obliquely

the ureter and, afterwards, the external iliac artery, and turns forward

to the internal abdominal ring. There it comes into contact with the

vas deferens, and, separating from the peritoneum, passes with the

other constituents of the spermatic cord along the inguinal canal, and
descends to the scrotum, where it becomes tortuous, and reaching the

back part of the testis anastomoses with the artery of the vas deferens,

and finally divides into branches which pierce the fibrous capsule of

the testis.

In the female, the ovarian arteries, corresponding to the spermatic

arteries in the male, are shorter than these vessels, and do not pass out

of the abdominal cavity. The origin, direction, and connections of the

ovarian artery in the first part of its course are the same as in the male

;

but at the margin of the pelvis it inclines inwards, and running tortu-

VOL. I. F p
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Fi". 280.

Y\". 280.—View op the Abdominal Aorta and its Principal Branches
"'

"
(from Tiedemann). ^

Vor the detailed description of this figure, see p. 422; 6, renal arteries
;

6', 6',

suprarena arteries arising from the aorta; other suprarenal artenes are seen pro-

ceed'n' lom the inferior phrenic ; 7, placed on the abdominal aorta below the origin of

Se sp^'ermaSc arteries; 7 7', lower doNvn the same artenes descending on the psoas

mLlesind crossing the ureters, that on the leftside entering the internal inguinal



THE PHREXIC ARTERIES. 435

aperture along with the vas deferens (i) ; S, inferior mesenteric artery ; 9, lumbar arte-
ries : 9', the lowest lumbar artery rising in this instance from the middle sacral (1') ;

10, 10', right and left common iliac arteries; 11, 11, placed between the external and
internal iliac arteries on each side ; 12, left epigastric artery ; 13, circumflex iliac artery.

ously between the layers of the broad ligament of the uterus, is guided
to the attached margin of the ovary, which it supplies with branches.

Some small offsets can be also traced along the round ligament into

the inguinal canal, and others along the Fallopian tube : one, continuing
inwards towards the uterus, joins with the uterine artery.

In early foetal Hie the spermatic and ovarian arteries are short, as the testes

and the ovaries are at first placed close to the kidneys, but the arteries become
leng:thened as these organs descend to their ultimate positions.

Varieties.—The ycrmatic arteries occasionally arise by a common trunk. Two
spennatic arteries are not unfrequently met with on one side ; both of these
usually arise from the aorta, though sometimes one is a branch from the renal
artery. A case has occurred of three arteries on one side,—two from the aorta
and the thii-d from the renal.

B.—PARIETAL BRANCHES OF THE ABDOMINAL AORTA.

Inferior phrenic arteries.—The phrenic arteries are two small
vessels, which spring from the aorta, either close together or by a short

common trunk, on a level with the under surface of the diaphragm.
When they arise separately from each other, one is frequently derived
from the coeliac artery close to its origin, and the other from the
aorta immediately above. They soon diverge from each other, and,
passing across the crura of the diaphragm, incline upwards and outwards
upon its under surface

;
the artery of the left side passing behind the

oesophagus, whilst that of the right side passes behind the vena cava.

Before reaching the central tendon of the diaphragm, each of the
arteries divides into two branches, of which one runs forwards towards
the anterior margin of the thorax, and anastomoses with the musculo-
phrenic branch of the internal mammary artery, while the other pursues
a transverse direction towards the side of the thorax, and communicates
with the terminations of the intercostal arteries.

Branches.—Each phrenic artery gives small branches (superior capsular) to the
suprarenal capsule of its own side

; the left artery sends some branches to the
oesophagus, whilst the artery of the right side gives off small vessels which reach
the termination of the vena cava. Small offsets descend to the liver betAveen the
layers of the peritoneum.

Varieties.—The phrenic arteries are found to vary greatly in their mode of
origin, but these deviations seem to have little influence on their course and dis-

tribution. In the first place they may arise either separately, or by a common
trunk

:
and it would appear that the latter mode of origin is nearly as frequent

as the former. "When the two arteries are joined at their origin, the common
trunk arises most frequently from the aorta ; though, sometimes, it springs from
the cceliac axis. "When arising separately, the phrenic arteries are given off

sometimes from the aorta, more frequently from the coeliac axis, and occasionally
from the renal ; but it most commonly happens that the artery of the right side
is derived from one, and that of the left side from another of these soui-ces.

An additional phrenic artery (derived from the left hepatic) has been met
with.

In only one out of thirty-six cases observed by R. Quain did the phrenic arteries

F F 2
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arise in. the mode ordinarily described ; viz., as two separate vessels from the
abdominal aorta. (Op. cit. p. 417.)

Lumbar arteries.-—Tlie Inmhar arteries resemble the intercostal

arteries, not only in their mode of orij^in, bnt also in a creat measure
in the manner of their distribution. They arise from the back part

of the aorta, and are usually four in number on each side. They
pass outwards, each resting on the body of the corresponding lumbar
vertebra, from the first to the fourth, and soon dip deeply under the

psoas muscle. The two upper arteries are likewise under the pillars of

the diaphragm ; and those on the right side are covered by the vena
cava. At the interval between the transverse processes, each lumbar
artery divides into an aMominal and a dorsal branch.

Branches.— (c?) The nhrhn/ii/i/jl branch of each lumbar arteiy runs outwards

behind the quadi-atus lumborum,—the lowest of these branches not unfrequently

in front of that muscle. Continuing- outwards between the abdominal muscles,

the artery ramifies in their substance, and maintains communications with
branches of the epigastric and internal mammary in front, with the tenninal

branches of the intercostals above, and with those of the ilio-lumbar and circum-

flex iliac arteries below.

(h) The dovfial branch of each lumbar artery, like the coiTesponding branch of

the intercostal arteries, gives off, immediately after its origin, an offset, named
.\pinal, which enters the spinal canal. The dorsal branch then proceeding back-

wards with the jDOsterior primary branch of the corresponding lumbar nerve

between the transverse processes of the vertebra?, divides into smaller vessels,

which are distributed to the muscles and integuments of the back.

{c) The sjjinal branch enters the spinal canal through the intervertebral fora-

men, and. having given an offset v^hich rims along the nerves to the dm-a mater
and Cauda equina, it communicates with the other spinal arteries, and divides

into two branches, which are distributed to the bones in the following manner :—
one cui-ves upwards on the back part of the body of the vertebra above, near to

the root of the pedicle, whilst the other descends in a similar manner on the

vertebra below ; and each communicates with a coiTesponding branch from the

neighbouring spinal artery. As this arrangement prevails on both sides and
throughout the whole length of the spine, there is fonned a double series of

arterial arches behind the bodies of the vertebrte, the convexities of which are

turned towards each other. From the arches on opposite sides offsets are dhected
inwards at intervals to reinforce a median longitudinal vessel, which extends

along the spine like the single arteiy on the front of the spinal cord. The arches

are moreover joined together across the bodies of the vertebne by transverse

branches.

From this interlacement of vessels, numerous ramifications are distributed to

the periosteum and the bones.

Varieties.—The himhiif ai-teriesof opposite sides, instead of taking their origin

separately from the aorta, occasionally commence by a common tmnk, whose
branches pass out laterally, and continue their course in the ordinary way. Two
arteries of the same side are sometimes conjoined at their origin. On the last

lumbar vertebra, the place of a lumbar artery is often taken by a branch from

the middle sacral artery, and the ilio-lumbar compensates for the absence of the

lumbar vessel amongst the muscles.

MIXUTE ANASTOilOSES OF THE VISCEKAL AND PAKIETAL BKAJS'CEES OF .

THE ABDOMINAL AOKTA.

The existence of minute anastomoses between some of the visceral branches of

the abdominal aorta and those supplying the wall of the cavity has been recog-

nised by several anatomists, and various examples have been noticed in the pre-

vious description. These communications have been more distinctly proved and.
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their iiatm-e elucidated by W. Turner in a series of experimental injections, made
with a view to their detection. (" Brit, and For. Med. Chii-ug. Review " July
18g:j.)

These anastomoses constitute a well-marked vascular plexus, situated in the
subperitoneal tissue, which Turner calls the ffuJqnrltonrdl arterial jjlcriiK. It
occupies the lumbar region from the diaphragm downwards into the iliac refions
and pelvis, and establishes communication between tlie parietal vessels and those
of the viscera, chiefly, though not exclusively, through branches of the arteries
of those viscera which are s-ituated behind the peritoneiun. It belongs to the
renal and suprarenal arteries, those of the pancreas and duodenum, the cajcum.
and the ascending and descending parts of the colon. It extends also to the
vessels of the rectum, and to the spermatic arteries in their descent through the
abdomen, and into the inguinal canal and scrotum.

In these situations it was found that the injected material (coloured gelatine)
when thi-o-mi into the vessels of the viscus, so as to fill them completely,
extended through the subperitoneal plexus in various ways, so as to reach one
or other set of parietal vessels, such as the lumbar, ilio-lumbar, cii-cimiflex iliac,

lower intercostal, and epigastric arteries : and in the pelvis, the middle and
lateral sacral arteries ; and in the scrotum, the superficial pudic and perineal
arteries.

The more direct inosculations of the hajmorrhoidal arteiies on the rectum with
the inferior hasmon-hoidal branches of the pubic artery are well known, and the
importance of these and other similar anastomoses, as well as the more extensive
and minute anastomosing plexus investigated by Turner, is obvious, with reference
not merely to the nutrition of the subperitoneal tissue, but also to the debated
question of the influence exerted by local superficial blood-letting on the state of
the vessels of the deeper viscera.

Middle sacral artery,—The middle sacral artery, the last of the
branches of the abdominal aorta, is a small vessel about the size of a
crowquill, which arises ft'om the extremity of tlie aorta just at the
bifurcation. From this point the artery proceeds downwards upon the
last lumbar vertebra and over the middle of the sacrum, as far as the
coccyx, where it forms small arches of anastomosis with the lateral

sacral arteries.

Branches.—From its anterior surface some small branches come foiTvard

within the fold of the meso-rectum, and ramify upon the posterior surface of
the intestine ;

and on each side others spread out upon the sacrum, and anasto-
mose with the lateral sacral arteries, occasionally sending small offsets into the
anterior sacral foramina.

Varieties.—The middle sacral artery sometimes deviates a little to the side.

It may proceed, not from the bifurcation of the aorta, but from one of the common
iliac arteries, usually from that of the left side. This artery represents the
caudal prolongation of the aorta of animals.

COMMON ILIAC ARTERIES.

The common iliac arteries, commencing at the bifurcation of the

aorta, pass downwards and outwards, diverging from each otlier, and
divide opposite the lumbo-sacral articulation into the internal and
external iliac arteries.

The common iliac arteries measure usually about two inches in

length. Both are covered by the peritoneum and the intestines, and
are crossed by the ureters near their point of division, as well as by the
branches of the sympathetic nerve which are directed towards the hypo-
gastric plexus. They rest on the bodies of the vertebrae, and come into

contact with the psoas muscle.
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The common iliac artery of the right side is separated from tl)e front

of the last lumbar vertebra, the two common iliac veins being inter-

posed. The artery of the left side is crossed by the branches of the

inferior mesenteric vessels.

Relation to Veins.—The left iliac vein, supported on the last lumbar

vertebra, lies to the inner side of, and below the left artery. On the

right side there are three veins in proximity to the artery ; the right

iliac vein lying behind the lower part of the vessel, the left iliac vein

Fig. 281. Fig. 2S1.—YiEW op
THE KIGHT SIDE OK
A Male Pelvis
Showing the ex-
ternal AND IN-

TERNAL Iliac Ar-
teries AND THEIR
branches. (A.T. ) ^

Tlie viscera of the

pelvis have been re-

moveJ as well as the

internal iliac veins: the

larger nerves have been

retained, a, body of

tlie fifth lumbar ver-

tebra ; b, anterior and
superior spine of the

right ilium ; c, left

auricular surface of

the sacrum ; c', third

piece of the sacrum

;

d, first piece of the

coccyx ; e, short sacro-

sci.atic ligament
; /,

tuberosity of the is-

chium covered inter-

nally by the great

sacro-sciatic ligament ;

//, obturator foramen
;

/, iliacus muscle ; 1

,

abdominal aorta ;
1',

middle sacral artery
;

2, 2, common iliac ar-

teries ;
2', right exter-

nal iliac ; 3, vena cava

inferior ; 4, 4, com-

mon iliac veins ; the

number on tlie right points by a line to the right internal iliac artery ;
4', right external

iliac vein ; 5, placed on the lumbo-sacral nei'vous trunk, points to the posterior division

of the internal iliac artery giving off the gluteal ; 5', ilio-lumbar artery ;
5", lateral sacral

artery with branches passing into the anterior sacral foramina ; 6, placed on the anterior

division of tlie firet .'iacral nerve, points to the sciatic artery coming from the anterior

division of the internal iliac ; 7, pudic artery ;
7', the same artery passing behind the

spine of the ischium, and proceeding within the ischium and obturator internus muscle,

.accompanied by the pudic nerve towards the perina;um ; towards /, inferior hoemorrhoidal

branches are given off ;
7", superficial perineal artery and nerve ; 8, hypogastric artery,

with the obliterated remains of the umbilical artery cut short, and S', superior vesical

branches rising from it' ; 9, obturator artery with the corresponding nerve and vein ; 9,

the pubic twigs which anastomose with descending twigs of the epigastric artery ; 10,

inferior vesical ; 11, middle ha;morrhoidal vessels rising in this instance from the pudic
;

12, epigastric artery winding to the inside of -I-, + , the vas deferens and spermatic cord ;

13, circumflex iliac artery; 14, .spermatic artery and vein divided superiorly ; 15, twigs

of the ilio-lumbar artery proceeding to anastomose with the circumflex iliac.
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crossing behind it, and the vena cava, resulting from the union of the

two others, being on the right side of the artery at its upper end.

Varieties.— The ])lace oj <^/r/,?/fl» of these ai-teries is subject to great variety.

In two thirds of a large number of cases, it ranged between the middle of

the last lumbar vertebra and the upper margin of the sacrum ; in one case

out of eight it was above, and in one case out of six it was below that space.

Most frequently the left artery was found to divide lower down than the right,

(R. Quain.)

The length varies in most instances between an inch and a half and three

inches, but it has been seen in some rare cases less than half an inch, and as

long as four inches and a half. In one instance recorded by Cruveilhier,

(•' Anat. descript." v. iii., p. ISG,) the right common iliac artery was wanting,

and the internal and external vessels of that side arose as distmct branches from
the aorta.

Branches.—The common iliac artery often gives off a small unnamed branch

to the lymphatic glands, the ui-eter or the psoas muscle, and sometimes even a

larger branch—a renal artery, a lumbar, or the ilio-lumbar.

SURGICAL ANATOMY O? THE COMMON ILIAC ARTERY.

The common iliac artery may be reached in an operation by dividing the

abdominal muscles in the iliac region. The incision may be made, beginning

above the middle of Poupart's ligament, and running parallel with that structure

towards the anterior superior spine of the ilium, thence curving for two inches

towards the umbilicus. In cutting through the muscles, care is to be taken of

the deep epigastric and circumflex iliac arteries, and especially of the peritoneum,

which, with the subperitoneal fascia and the adlierent ureter, are to be carefully

stripped from the iliac and psoas muscles till the artery is reached. The
delicate sheath is then scraped through and the ligature applied.

INTERNAL ILIAC ARTERY.

The internal iliac artery (art. hypogastrica,) extends from tlie bifur-

cation of the common iliac artery towards the sacro-sciatic foramen,

near which it divides into branches. It is usually about an inch and a

half in length, and is smaller than the external iliac in the adult, but

the reverse in the foetus. At its origin, the artery lies near the inner

border of the psoas muscle : lower down, it rests against part of the

pyriform muscle. Behind it are situated the internal iliac vein, and
the communicating branch which passes from the lumbar to the sacral

plexus of nerves : in front it is crossed by the ureter, which separates

it from the peritoneum.

Branches.—The branches of the internal iliac artery, though con-

stant and regular in their general distribution, vary much in their

origin. They arise, in most instances, from two principal divisions of

the parent trunk, of which one is anterior to the other. From the

anterior division arise the superior vesical (connected with the pervious

portion of the foetal hypogastric artery), the inferior vesical, middle

hfemorrhoidal, obturator, internal pudic, and sciatic arteries, and also,

in the female, the uterine and the vaginal arteries. The posterior

division gives off the gluteal, the ilio-lumbar, and the lateral sacral

arteries.

Varieties.

—

Length.—The internal iliac artery has been found as short as

half an inch, and sometimes as long as three inches, but it is not often less than



440 BEANCHES OF INTEEXAL ILIAC AETEEY.

an inch in length. An instance has been observed in which this vessel was
absent, and its branches were derived from a bend of the external iliac artery

down into the pelvis (Preparation in Univ. Coll. Mus.. London). The lengths of

the common iliac and internal iliac arteries bear an inverse proportion to each
other—the internal iliac being long when the common iliac is sliort, and ria^

vend. Moreover, when the common iliac is short, the internal iliac (arising

higher than usual) is placed for some distance above the brim of the pelvis, and
descends by the side of the external iliac to reach that cavity.

The jjlacc of divifiio7i of the internal iliac into its branches varies between the

upper margin of the sacrum and the upper Imrder of the sacro-sciatic foramen.

JBranchc.s.—Sometimes all the branches of the internal iliac ai-tery arise without

the previous separation of that vessel into two portions.

In more than a fourth of E. Quain's cases a biTinch. corresponding usually to

the ilio-lumbar artery, arose before the subdivision of the main trunk.

Hypog-astric Ai-tery.— /;/ thefwt lift, the internal iliac artery, retaining almost

the full size of the common iliac, curves forwards from that artery to the side of

the urinary bladder, and ascends on the anterior wall of the abdomen to the

umbilicus. There the vessels of opposite sides come into contact with one
another, and with the umbilical vein, and coiling spirally round that vein in the

umbilical cord, thej' proceed to the placenta. To that part of the artery which
is placed within the abdomen, the term hjijKit/dKtric is applied : the remaining
portion, passing onwards through the umbilicus to the placenta, ]:)eing the proj^er

iimbUical artery. After the cessation of the placental circulation at birth, the

two hypogastric arteries become impervious from the side of the bladder ujjAvards

to the umbilicus, and are converted into fibrous cords. These two cords, being
shorter than the pai-t of the peritoneum on which they rest, cause a fold of the

serous membrane to project inwards ; and thus are formed two fossaj (external and
internal fossa; of the peritoneum) on each side of the abdomen, in one or other of

which the projection of a direct inguinal hernia takes place. The part of the artery

intervening between its origin and the side of the bladder remains pervious,

although proportionally much reduced in size, and fonns the tn.uik of the

superior vesical artery.

BRANCHES OF INTERNAL ILIAC ARTERY.

The superior vesical artery is, at its commencement, tliat part of

the hypogastric artery in the foetus wliich remains pervious after the

changes that take place subsequently to birth. It e.xtends from the
anterior division of the internal iliac to the side of the bladder.

Branches.— ((?) It distributes numerous branches to the upper part and sides

of the bladder.

(b) The artcri/ of the vast deferens, arising from one of the lowest of these, is a
slender artery which reaches the vas deferens, and accompanies that duct in its

course through the spermatic cord to the back of the testicle, where it anasto-
moses with tlie spermatic artery.

(c) Other small branches ramify on the lower end of the ureter.

The inferior vesical artery (vesico-prostatic), derived usually from
the anterior division of the internal iliac, is directed downwards'^to the
lower part of the bladder, where it ends in branches which are distri-

buted to the base of the bladder, to the side of the prostate, and to the
vesiculse seminales. One offset, to be presently described, descends
upon the rectum.

The branches upon the prostate communicate more or less freely upon that
body with the corresponding vessels of the opposite side, and, according to Haller,
with the perineal arteries.

Small twigs of this vessel also run towards the subpubic arch, and in instances



VESICAL ARTERIES. 441

of deficient pudic arteries replace one or more of tlieii- branches, as will be more

fully noticed tinder those arteries.

Besides the superior and inferior vesical arteries, other smaller branches will

be found to reach the bladder, and usually one slender vessel which is distiibuted

particularly to the under surface of the vesiculK seminales.

Fig. 282.

Fig. 282.

—

View of the Viscera op the Male Pelvis from the left side, siiowiso

THE Visceral and Pudio Arteries (from 11. Quain). ^

a, the OS pubis divided a little to the left of the symphysis ; i, placed close to the

upper pait of the urinary bladder, upon which lies the vas deferens ; c, placed on the

ujiper part of the rectum, near the left ureter ; c', at the junction of the middle and lower

parts of the rectum jjoints to the vesicula seminalis ; c", the anus ; d, the urethral bulb
;

<, the eras penis divided
; /, the short sacro-sciatic ligament attached to the spine of the

ischium; 1, common iliac artery ; '2, internal iliac artery ; 3, gluteal artery cut short :

4, common trunk of the sciatic and pudic arteries ; 4', sciatic artei'y cut as it is passing

out of the great sacro-sciatic foramen ; 5, placed on the divided surface of the ischium

near the spine, points to the pudic artery as it is about to re-enter the pelvis by the

lesser sacro-sciatic foramen ; 5', the superficial perineal branches of the pudic ; 5", the

pudic artery, proceeding to give the artery of the bulb, and passing on to give 6, the

artery of the crus penis and the dorsal artery of the penis ; 7, placed on the middle part

of the rectum, points to the descending branches of the superior hiemorrhoidal artery ; 8,

the superior and middle vesical arteries ; 9, the inferior vesical artery, of considerable

size in this instance, giving branches to the bladder, the vesicula seminalis, the rectum

(middle hsemorrhoidal), and 9', to the prostate gland.

Middle hssmorrhoidal artery.—This branch is usually supplied to

the rectum by the interior vesical artery, but sometimes proceeds from

other sources. It anastomoses with the branches of the other ha3mor-

rhoidal arteries.

The uterine artery is directed downwards from the anterior divi-

sion of the internal iliac artery towards the neck of the uterus.

Insinuating itself between the layers of the broad ligament, it passes

upwards on the side of the uterus, pm'suing an exceedingly tortuous

course, and sends off numerous branches, which enter the substance of

that organ.
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This arteiy supplies small iDranches to the bladder and the tireter ; and, near

its temiination. communicates with an offset directed inwards from the ovarian

arteiy.

Vaginal artery.—The vagina derives its arteries principally from a

branch which corresponds with the inferior vesical in the male. The

vaginal artery descends and ramifies upon the vagina, at the same time

sending some oftsets to the lower part of the bladder over the neck, and

others to the contiguous part of the rectum.

Fig. 283.

Fig. 283.

—

View of the distribtjtion of the Artkries to the Viscera of the
Female Pelvis, as seen on the removal of the left Os Innominatum, &c.

(from E. Quain). \

a, the left auricular surface of the sacrum ; h, the spine of the ischium with the short

sacro-sciatic ligament ; c, the os pubis divided a little to the left of the symphysis ; d,

placed upon the sigmoid part of the colon, and d' on the lower part of the urinary bladder,

point to the ureter ; e, on the upper part of the body of the uterus, points by a line to the

left ovary ;/, on the upper part of the bladder, points to the left Fallopian tur)e ;/', round

ligament of the uterus ; 1, left external iliac artery cut short ; 2, left internal iliac

arteiy ; 3, gluteal artery cut short ; 4, 4, left pudic artery from which a part has been

removed ; 4', the same artery after it has re-entered the pelvis proceeding towards the

muscles of the perinteum, clitoris, &c. ; 5, placed on the sacral nerves, points to the

sciatic artery ; G, 6', inferior vesical and vaginal arteries ; t>", branches from these to the

rectum ; 7, uterine artery much coiled ; 8, the superior vesical, and 8', the remains of

the hypogastric artery ; 9, 9, the left ovarian artery, descending from the aorta, and

emerging from below the peritoneum ; 10, the superior hamon-hoidal artery spreading

over the left side of the rectum.

The obturator artery, while it usually arises from the anterior divi-

sion of the internal iliac artery, is sometimes derived from its posterior

division. The artery is directed forwards along the inside of the pelvis

to reach the groove at the upper part of the thyroid foramen. By this

aperture it passes out of the pelvis, and immediately divides into its
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terminal branches. In its course through the pelvis, the artery is

placed between the pelvic fascia and the peritoneum, a little below the

obturator nerve. Beneath the pubis it lies with its accompanying vein

and nerve in an oblique canal, formed partly by a groove in the bone,

and partly by fibrous tissue, after passing through which it divides

immediately into an external and an internal branch, which are deeply

placed behind the external obturator muscle.

Branches.

—

(a) Within the pelvis, besides others of smaller size, tlie obturator

artery often supplies a branch to the iliac fossa and muscle, and one which rans

backwards upon the urinaiy bladder.

(i) Anastomotic vessels, which may be cslladt. i)Hhic, are given off by the obtu-

rator artery as it is about to escape from the pelvis : these vessels ramify on the

back of the pubis, and communicate behind the bone and the attachments of the

abdominal muscles, with small offsets from the epigastric artery. These anasto-

mosing branches lie to the inner side of the cnu-al ring.

Fiff. 284.

=^=V.

Fig. 284, A. and B.—Views
OF THE Left Wall of the
Pelvis, with the attached
abuomixal muscles fkom
the inside, showing dif-

feuent positions of the
Aberrant OiiTURATOR Ar-
teries (,from 11. Quain). -]-

In A, a case is represented

in which the aberrant arterj-

passes to the outside of a

femoral hernia ; in B. an in-

stance is shown in which it

surrounds the neck of the sac.

a, posterior surface of the

rectus muscle ; h, iliacus in-

temus muscle ; c, symphysis
pubis ; d, obturator mem-
braae ; e, placed on the fascia

transversalis, points to the vas

deferens passing through the

internal inguinal aperture
; /,

the testicle ; +, the neck of a
femoral hernial sac ; 1, the

external iUac artery ; 2, the ex-

ternal iliac vein ; below 2, the

obturator nerve ; 3, the deep
epigastric artery ; 4, aberrant

obturator artery, arising from
the epigastric.

(c) The intertial terminal
branch cui-ves inwards be-

neath the obturator exter-

nus, close to the inner margin
of the thyroid foramen, and
furnishes branches to the
obturator muscles, the gracilis, and the adductor muscles.

{d) The external terminal branch has a similar arrangement near the outer
margin of the thyroid foramen

; it descends as far as the' ischial tuberosity, and
supplies the obturator muscles, and the upper ends of the long muscles which
are attached to that tuberosity. This branch usually sends off a small arteiy,
which enters the hip-joint through the cotyloid notch, and ramifies in the
synovial fatty tissue, and along the round ligament as far as the head of the
lemur.
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Th5 two tGrniinal branches of the obturator artery communicate with each

oth-r near the lower margin of the obtui-ator ligament, and anastomose with

branches of the internal circumflex artery. The external Ijranch also communi-

cates with offsets from the sciatic arteiy near the tuber ischii.

Varieties.—The obturator artery frequently has its origin transferred to the

commencement of the epigastric artery, and sometimes to the extenial ihac at

its tennination.

In iM'tl cases observed by R. Quain. the origin of the obturator arteiy varied

as follows. In the proportion of 2 cases out of 3, it arose from the internal iliac :

in 1 case out of oi, from the epigastric : in a very small number of cases (about

1 in 72), it arose by two roots from both the above-named vessels ; and in about

the same proportion, from the external iliac artery.

Sometimes the obturator artery arises from the ejiigastric on both sides of the

same body, but in the majority of instances, this mode of origin of the vessel is

met with only on one side.

"Wlien the obturator artery arises from the epigastric, it turns backwards into

the pelvis to reach the canal at the upper part of the thyroid foramen ; and in

this course it is necessarily close to the cniral ring, tlie opening situated at

the inner side of the external iliac vein, through which hernial protrusions

descend from the abdomen into the thigh. In the greater number of instances

the artery springs from near the root of the epigastric, and is directed backwards
close to the iliac vein, and therefore lies to the outer fide of the femoral ring

;

but in other instances, arising from the epigastric artery higher up, it occasionally

crosses over the ring, and curves to its inner side. It is when it takes this last

course tht.t the obturator artery is liable to be wounded in the oi)eration for

dividing the stricture in a femoral hernia.

The anastomosis which normally exists between the obtiu'ator artery and the

epigastric explains the nature of the change which takes place when the origin

of the obturator artery is transferred from the one place to the other. In such

cases one of the anastomosing vessels may be supposed to have become enlarged,

and tlie posterior or proper root of the obturator artery to have remained unde-

veloped or to have been obliterated in a proportionate degree.

The internal pudic artery is a branch of considerable size (smaller

in the female than in the male), which is distributed to the external

generative organs. The following description of this artery has refer-

ence to its arrangement in the male; its distribution in the female will

be noticed separately.

The pudic artery arises from the anterior division of the internal

iliac, sometimes by a trunk common to it and the sciatic artery. Pro-
ceeding downwards, it emerges from the pelvis along Avith the sciatic

artery, through the great sacro-sciatic foramen, and continuing in a
uniformly curved course, it re-enters the pelvis by the small sacro-

sciatic foramen, immediately below the ischial spine, and passes forw^ard

on the inner side of the tuber ischii, in the substance of the obturator
fascia.

Distant at first from the lower margin of the ischial tuberosity an
inch or an inch and a half, it approaches the surface at the inner
margin of the pubic arch, and lies subjacent to the triangular ligament
or superficial layer of the sulipubic fascia. Finally, pierciug this fascia,

it divides below the subpubic arch into the dorsal artery of the penis

and the arteiy of the corpus cavernosum.
In the first part of its course, whilst within the pelvis, the pudic

artery lies to the outer side of the rectum, and in front of the pyri-

Ibrmis muscle and the sacral nerves. Thence onwards it is accompanied
by the jmdic nerve and veiu. On the ischial spine it is covered by the

gluteus maximus muscle close to its origin, lii the obturator fascia it
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lies externalh- to the ischio-rectal fossa and internally to the obturator

infeernus musde, and beneath the triangular ligament it is crossed by
the deep transverse perineal muscle.

Branches.—(«) The infcripv or external hcemorrlioidal arteries, two or three

in number, incline inwards from the pudic arteiy as it passes outside the ischio-

rectal fossa above the tuber ischii. These small vessels run across the ischio-

rectal fossa, through the fat in that space, and are distributed to the sphincter

and levator ani muscles, and to the parts suiTounding the anus.

(J>) The sttjicrjivial j'crinml artery, a long, slender, but regular vessel, supplies

Fig. 285.

—

View of the Distribution of the Arteries to the Viscera of the Male
Pelvis, as seen on the removal of the Left Os Innojiinatum, &c. (from R. Quain). \

a, left external oblique muscle of the abdomen divided ; 5, internal oblique ; c, trans-

versalis ; d, d, the parts of the divided rectus muscle ; e, psoas magnus muscle divided ;

/, jjlaced on the left auricular surface of the sacrum, points by a line to the sacral

plexus of nerves
; g, placed on the os pubis, sawn through a little to the left of the

symphysis, points to the diA'ided spermatic cord ; h, the cut root of the crus penis ; i, the
bulb of the urethra ; k, external sphincter ani muscle ; /, spine of the ischium, to

which is attached the short sacro-sciatic ligament ; m, the parietal peritoneum ; n, the
upper part of the urinary bladder ; n, n' , the left vas deferens descending towards the
vesicula seminalis ; n" , the ureter ; o, the intestines; 1, the common iliac at the place

of its division into external and internal ili.ac arteries ; 2, left external iliac artery ; 3,

internal iliac ; 4, obliterated hyjoogastric artery, over which the vas deferens is seen

passing, with the superior vesical artery below it ; 5, middle vesical artery ; 6, inferior

vesical artery, giving branches to the bladder, and descending on the prostate gland and
to the back of the pubis ; 7, placed on the sacral plexus, points to the common trunk of

the pudic and sciatic arteries ; close above 7, the gluteal artery is seen cut short ; 8,

sciatic artery cut short as it is escaping from the pelvis ; 9, placed on the rectum, points

to the pudic artery as it is about to pass behind the spine of the iscLium ;
9', on the

lower part of the rectum, points to the inferior hemorrhoidal branches; 9", on the
perioaeum, indicates the superficial perineal branches ;

9'", placed on the prostate gland,

marks the pudic artery as it gives off the arteries of the bulb and of the crus penis ; lo,

placed on tlie middle part of the rectum, indicates the superior hseraorrhoidal arteries as

they descend upon that viscus.
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the ecrotum and the upper part of the perina?um. Given off from the pudic

arteiy in front of the ha^mon-hoidal branches, it turns upwards parallel with the

pubic arch, crosses the transverse muscle of the periniiEum. and runs forwards

under cover of the superficial fascia, between the erector penis and accelerator

urinffi muscles, supplying both. In this course the artery gi-adually becomes

superficial, and is finally distributed to the skin of the scrotum and the dartos.

It not unfrequently gives off the following branch.

VW. 2SC. Fig- -S'^.

—

Dissection op
° THE PeKIN-EUM in A

Young Male Subject
SHOWING the Blood-

vessels, &c. (A.T.) J

This drawing is made
from a preparation upon

a modification of the plan

of R. Quain's 61st and

6'2iid Plates. The right

side shows a superficial,

the left a deeper view.

a, the anus, with a

part of the integument

surrounding it ; b, left

half of the bulb of the

urethra exjiosed by the

removal of a part of the

bulbo-cavernosus muscle
;

c, coccyx ; d, right tube-

rosity of the ischium ; c,

c, superficial perineal fas-

cia passing forward u^jon

the scrotum
; /, right

ischio-rectal fossa, from
which the fat and fascia

have not been removed
;

g, gluteus maximus mus-

cle ; 1, placed on the

right transversus perinasi

muscle, points to the su-

perficial perineal artery

as it emerges in front (in

this case) of the muscle
;

1', placed on the left side

on the surface of the tri-

angiilar ligament near its

reflection into the super-

ficial fascia, points to the

superficial perineal artery

cut short ; 2, on the right

ischio-cavernosus muscle,

points to the superficial perineal arteries and nerves passing forward ;
"2', the same on the

3eft side, the vessels and nerves having been divided there ; 3, on the triangular ligament

of the right side points to the transverse perineal branch of the superficial perineal

a,rtery ; 4, on the left tuberosity of the ischium, points to the pudic artery deep in the

ischio-rectal fossa ; 5, 5', the inferior ha-morrhoidal branches of the pudic arteries and
nerves ; 6, on the left side, placed in a recess from which the triangular ligament or

anterior layer of the subpubic fascia has been removed to show the continuation of the

pudic artery, its branch to the bulb, and one of Cowper's glands.

(f) The transverse perineal artery, a very small vessel, is frequently a branch

of the preceding, but in some instances arises from the pudic arteiy. It crosses

the perinsemn, and terminates in small branches which are distributed to the
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transverse muscle, and to the parts between the anus and the l^ulb of the

urethra.

(d) Tlie artcrii of the hulh is, surgically considered, an important vessel. It

is very short ; arising from the pudic between the layers of the sub-pubic fascia,

and passing transversely inwards, this artery reaches the bulb a little in front of

the central point of the periufeum. and ramifies in the erectile tissue. It gives a

branch to Cowper's gland.

(c) The artcrij of the cflrj)ii.9 cavernp.tiim (profunda penis), one of the terminal

branches of the internal pudic, runs a short distance between the crus penis and
the ramus of the pubis, and then continuing forward penetrates the crus, and
ramifies in the corpus caveniosum.

(/) The dorsal artery of the jJenis rmrs between the crus and the pubic S5^n-

physis : having pierced the suspensory ligament, it continues along the dorsum
of the penis immediately beneath the skin, and parallel with the dorsal vein, as

well as with the correspondmg arterj- of the opposite side. It supplies the integ-

ument of the penis, and the fibrous sheath of the corpus caveniosum, anasto-

mosing with the deep arteries ; and, near the corona glandis, divides into branches,

which supply the glans and the prepuce.

Varieties.— Orir/in. The pudic artery is sometimes small, or it is defective in

one or two, or even three of its usual branches, which, in those circumstances,

ai-e supplied by a supplemental vessel, the aeeessory jjitdic. The defect most
frequently met with is that in which the pudic ends as the artery of the bulb,

whilst the ai'teries of the corpus cavemosum and the dorsum of the penis are

derived from the accessoiy pudic. But all the three arteries of the penis may be
supplied by the accessory pudic, the pudic itself ending as the superficial perineal.

A single accessory jjudic has been found to supply both cavernous arteries, whilst the

pudic of the right side gave both dorsal arteries. On the other hand, cases have
occurred in which only a single branch was furnished by the accessory artery,

either to take the place of an ordinary branch altogether wanting, or to supplement
one of the branches which was diminutive in size.

The accessory 2>i'dic generally arises from the pudic itself, before the passage of

that vessel from the sacro-sciatic foramen, and descends within the pelvis, and
along the lower part of the urinary bladder. It lies on the upper part of the

prostate gland, or it may be, for a short space, likewise on the j^osterior margin,
and then proceeding forwards above the membranous part of the ui-ethra, reaches

the perinajum, by piercing the fascia of the sub-pubic arch.

The accessory pudic sometimes arises from other branches of the internal iliac

artery, and is not unfrequently connected with the prostatic or some other branch of

the inferior vesical artery. A vessel having a similar distribiition may sj^ring from
the external iliac, through an irregular obtui-ator, or through the epigastric arterj-.

Branches.—The artery of the bulb is sometimes small, sometimes wanting on
one side, and occasionally it is double. But a more important deviation from the
common condition is one sometimes met with, in which the vessel, arising' earlier,

and crossing the perineum farther back than usual, reaches the bulb from
behind. In such a case there is considerable risk of dividing the artery iu pev-

forming the lateral operation for stone. On the other hand, when this small

vessel arises from an accessory pudic artery, it lies more forward than usual, and
out of danger in case of operation.

The dorsal artery of the penis has been obsei"ved to arise from the deep femoral
ai-tery and to pass obliquely upwards and inwards to reach the root of the penis.

Tiedemann gives a di-awing of this variety.

The pudic artery in the female.—In the female this vessel is much
smaller than in the male. Its course is similar, and it gives the fol-

lowing branches.

The sujjerjicial perineal branch is distributed to the labia pudendi.

The artery of the hulh supplies the mass of erectile tissue above and at

the sides of the entrance of the vagina, named the bulb of the vagina ;

whilst the two terminal branches, corresponding to the artery of the



448 BRANCHES OF INTERNAL ILIAC ARTERY.

corpus cavernosum and the dorsal artery of the penis, are distributed to

the clitoris, and are named the jjrofu/ida and dorsal arteries.

Tiie sciatic artery, the largest branch of the internal iliac trunk,

excepting the gluteal, is distributed to the muscles on the back of the

pelvis. It descends upon the pelvic surface of the pyriformis muscle

and the sacral plexus of nerves ; and turning backwards beneath the

border of that muscle, it passes between it and the superior gemellus,

and thus escapes from the pelvis, along w-ith the great sciatic nerve and
the pudic artery, at the lower part of the great sciatic foramen. Outside

the pelvis, this artery lies in the interval between the tuber ischii and
the great trochanter, covered by the gluteus maximus.

Branches.—The sciatic arteiy gives off several branches to the external rotator

muscles of the thigh, on which it lies, and to the great gluteus by which it is

concealed. Two other.s have received special names, viz., the following :

—

(rt) The coccygeal, inclines inwards, and piercing the great sacro-sciatic liga-

ment, reaches the posterior surface of the coccyx, and ramifies in the fat and
skin about that bone.

(/>) Tlie comes nrrvl isch'uidlci runs downwards, accompanying the sciatic nerve,

along which it sends a slender vessel.

Some of the branches of this artery are distributed to the capsule of the hip-

joint; whilst others, after supplying the contiguous muscles, anastomose with the

gluteal, the internal circumflex, and the superior perforating arteries in the upi^er

part of the long flexor muscles of the thigh.

The gluteal artery, the largest branch of the internal iliac, is dis-

tributed to the muscles on the outside of the pelvis. It inclines down-
wards to the great sacro-sciatic foramen, and escaping from the cavity

of the pelvis, between the contiguous borders of the middle gluteal and
tlie pyriform muscles, divides immediately into a superficial and a deep
branch.

Branches. —(a) The snpcrficml branch running between the gluteus maximus
and gluteus medius, divides into ramifications which are most copiously distri-

buted to the gluteus maximus, and anastomose with the sciatic and posterior

sacral arteries.

Q)) The f/<Y7^ branch, situated between the gluteus medius and gluteus minimus,
inins in an arched du-ection forwards, and divides into two other branches. One
of these, the superior branch, follows the upper border of the gluteus minimus
beneath the middle gluteal muscle and the tensor of the fascia lata, towards the
anterior iliac spine, and, after having freely supplied the muscles between which
it passes, anastomoses with the circumflex iliac and the ascending branches of the
external circumflex arteries. Tlie second or inferior branch descends towards the
great trochanter, supplies the gluteal muscles, and anastomoses with the external

circumflex and the sciatic arteries.

{(•) A nutrient branch enters the ilium at the place where the ai-teiy emerges
from the pelvis.

The ilio-lumbar artery resembles in a great measure one of the

lumbar arteries. It passes outwards beneath the psoas muscle and the

external iliac vessels, to reach the margin of the iliac fossa, where it

separates into a lumhar and an iliac division. The first of these ramifies

in the psoas and quadratus muscles, communicating with the last

lumbar artery, and furnishing iDranches to the vertebral canal. The
second or iliac division, turning downwards and outwards, either in

the iliacus muscle or between it and the bone, anastomoses with the

circumflex iliac arteiy, and even with the external branches of the

epigastric.
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Varieties.—Tlie ilio-lumbar ai-tery sometimes arises from the intemal iliac

above the division of that trunk : and more rarely from the common iliac. The
iliac and lumbar portions sometimes arise separately from the parent trunk.

Fig. 237.

—

Arteries of the Back
OF THE Pelvis and Upper
Part of the Thigh (from

Tiedemann). ^

o, crest of the ilium ; h, tuber-

osity of the ischium and lower

attachment of the gi'eat sacro-

sciatic ligament ; c, great tro-

chanter ; d, integument round the

anus; e, great sciatic nerve; 1,

trunk of the gluteal artery as it

issues from the great sacro-sciatic

foramen, the superficial branches

cut short, the deep arch seen jjass-

ing round on the upper part of

the gluteus minimus muscle ; 2,

placed on the great sacro-sciatic

ligament, points to the pudic artery

at the place where it winds over

the back of the spine of the ischium
;

2', the continuation of the artery

towards the periuajum on the in-

side of the tuberosity and ramus
of the ischium ; 3, 3, the sciatic

artery, the lapper figure pilaced on
the pyriformis muscle, the lower

on the great sciatic nerve ; 4, 4',

tirst perforating branch of the

femoral anastomosing with the pos-

terior branch of the internal circum-

flex artery, which ajjpears between
the quadratus and the abductor mus-
cles ; 5 and 6, part of the second

and third perforating arteries.

Fig. 287.

"When the lowest of the lumbar arteries is wanting it is replaced by a branch
from the ilio-lumbar, which is increased in size, and by a small offset from the
middle sacral artery.

The lateral sacral arteries are usually two in number on each side,

though occasionally they are united into one. The two arteries arise

close together from the posterior division of the internal iliac. One is

distributed upon the upper, and the other upon the lower part of the
sacrum.

Both arteries pass downwards, at the same time inclining somewhat
inwards, in front of the pyriform muscle and the sacral nerves, which
they supply with twigs, and reach the inner side of the anterior sacral

foramina. Continuing to descend, the lower one approaches the middle
line, and anastomoses with the middle sacral artery.

Branches.—The lateral sacral ai-teries give off a series of branches which enter
the anterior sacral foramina. Each of these, after having furnished within the
foramen a spinal branch, which ramifies on the bones and membranes in the
interior of the sacral canal, escapes by the corresponding posterior sacral foramen,
and is distributed upon the dorsal surface of the sacrum to the skin and
muscles.

VOL. I. a n
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EXTERNAL ILIAC ARTERY.

The external of the two arteries resulting from the division of the

common iliac forms a large continuous trunk, which extends down-
wards in the limb as far as the lower border of the popliteus muscle,

but, for convenience of description, it is named in successive parts of

its course external iliac, femoral and popliteal.

The external iliac artery, larger than the internal iliac, is placed

within the abdomen, and extends from the division of the common iliac

to the lower border of Poupart's ligament, where the vessel enters the

thigh, and is named femoral. Descending obliquely outwards, its

course through the abdominal cavity may be marked by a line drawn
from the left side of the umbilicus to a point midway between the

anterior superior spinous process of the ilium and the symphysis pubis.

This line would also indicate the direction of the common iliac artery,

of which the external iliac is the direct continuation.

Fig. 2S8.—View op
THE PRINCIPAL AR-
TERIES OF A Male
Pelvis. (A.T.) i

For the detailed de-

scription of tliis figure

see p. 438.
2', the right external

iliac artery, accompa-
nied by the con-espond-

ing veiu 4', passing

below into the femoral

vessel under Poupart's

ligament ; 12, epigas-

tric artei-y winding to

the inside of +, +

,

the spei'matic cord
;

the epigastric artery is

cut short superiorly
;

13, circumflex iliac

artery anastomosing

with 15, branches of

the ilio-lumbar ; 14,

spermatic artery and
vein descending to join

the spermatic cord
;

-1-, within the pelvis,

the vas deferens de-

scending from the cord

towards the bladder.

The vessel is

covered by the

peritoneum and
intestines. It lies along the upper margin of the true pelvis, resting

upon the inner border of the psoas muscle. The artery, however, is

separated from the muscle by the fascia iliaca, to which it is bound,
together with the external iliac vein, by the sub-peritoneal tissue.

Relation to Veins, &c.—The external iliac vein lies at first behind the

artery with an inclination to the inner side ; but, as both vessels ap-

proach Poupart's ligament at the fore part of the pelvis, the vein is on
the same plane with the artery and quite to the inner side, being borne
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forwards by the bone. At a short distance

artery is crossed by the circumflex iliac vein.

from its lower end the

Pig. 289.

—

View of the Distribution Fie;. 2S9

AND Anastomosis of the Deep Epi-

gastric AND Internal Mammary Ar-
teries (from Tiedemann), ^

For tlie detailed description of this

figure, see p. 390.

7, placed on the transversalis muscle

above the internal inguinal aperture, points

to the last part of the external iliac artery

at the place where it gives origin to 8, the

epigastric and 9, the circumflex iliac ar-

tery ; 10, anastomosis of the epigastric

artery and the abdominal branch of the in-

ternal mammary in and behind the rectus

muscle ; 11, the spermatic cord receiving

the cremasteric branch from the epigastric

artery; 12, femoral ailery ; 13, femoral

vein ; 14, a lymphatic gland closing the

femoral ring.

Large lymphaUc glands are found
resting upon the front and inner

side of the vessel ; and the sper-

matic vessels descend upon it

near its termination. A branch
of the genito-crural nerve crosses

it just above Poupart's ligament.

Beanches.—The external iliac

artery supplies some small branches
to the psoas muscle and the neigh-

bouring lymphatic glands, and,

close to its termination, two other

branches of considerable size,

named the epigastric and the

circumflex iliac, which are dis-

tributed to the walls of the

abdomen.
1. The deep epigastric ar-

tery (inferior epigastric) arises

from the fore part of the external

iliac artery, usually a few lines

above Poupart's ligament. It

first inclines downwards, so as to

get on a level with the ligament,

and then passes obliquely upwards
and inwards between the fascia

transversalis and the peritoneum,

to reach the rectus muscle of the

abdomen. It ascends almost vertically behind the rectus, and rismg
within the sheath is placed between it and the muscle, and terminates
It some distance above the umbilicus in offsets which ramify in the
substance of the muscle and anastomose with the terminal branches of
the internal mammary and inferior intercostal arteries.

G G 2
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The epigastric artery is accompanied by two rci/is, which unite into

a single trunk before ending in the external iliac vein.

In its course upwards from Poupart's ligament to the rectus muscle,

the artery passes close to the inner side of the internal abdominal ring

;

and the vas deferens, entering through the ring, turns behind the artery

in descending into the pelvis.

Branches. —These are small but numerous.

(fl) The crcmaffteric ai-tery. a slender branch, accompanies the speimatic cord,

and, supplying- the cremaster muscle and other coverings of the cord, anasto-

moses with the spennatic artery.

(h) Several muscular branches arise from each side of the epigastric artery,

ramify in the rectus muscle, and commiuiicate v:i\h. the branches of the lumbar
and circumflex iliac arteries.

(r) Sujhrficial branches perforate the abdominal muscles, and join beneath

the skin with branches of the superficial epigastric artery.

{(l) The pubic is a small branch, which ramifies behind the pubes, and commu-
nicates by means of one or more descending twigs with a similar branch from

the obturator artery

Fi''. 200. Fig. 290.

—

View of the relation of

THE Vessels of the Groin to a
Femoral Hernia, &c. (from R,

Quain). \

In the upper part of the figure a

portion of the flat muscles of the

abdomen has been removed, displaying

in part the transvereahs fascia and
peritoneum ; in the lower the fascia

lata of the thigh i" in part removed
and the sheath of the femoral vessels

opened.

a, anterior superior spinous process

of the ilium ; h, aponeurosis of the ex-

ternal oblique muscle ; c, the perito-

neum and fascia transversalis ; d, the

iliac portion of the fascia lata near the

saphenic opening ; c, sac of a femoral

hei-nia opened ; 1, femoral artery ; 2,

femoral vein at the place where it is

joined by the saphena vein ; 3, deep

epigastric artery and vein ; +, placed

upon the tipper part of the femoral

vein close below the common trunk of

the epigastric and an aberrant obtu-

rator artery ; the latter artery is seen

in this case to pass close to the vein

between it and the neck of the hernial

tumour.

2. The deep circumflex iliac artery, smaller than the preceding

vessel, arises from the outer side of the iliac artery near Poupart's liga-

ment, and is directed outwards behind that band to the anterior supe-

rior iliac spine. Following thence the crest of the hip-bone, the artery

gives branches to the iliacus and abdominal muscles, and anastomoses

with the ilio-lumbar artery. In its course outwards, this artery lies

in front of the transversalis fascia, at the junction of this with the

fascia iliaca.

Two veins accompany the circumflex iliac artery ; these unite below
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into a single vessel, which crosses the external iliac artery about an
inch above Poupart's ligament, and enters the external iliac vein.

Branch.-—The muscular brancli is given off near the iliac crest, and ascends on
the fore-part of the abdomen between the transversalis and internal oblique

muscles : having supplied those muscles, it anastomoses with the lumbar and
epigastric arteries. This branch varies much in size, and is occasionally replaced

by several smaller muscular offsets.

Varieties.

—

Si:e.—The external iliac artery is much diminished in those rare

cases in which the principal blood-vessel of the lower limb is continued from the

sciatic branch of the internal iliac, and ends in the muscles of the front of the

thigh, talving the place of the profunda.

Uninvhcs.—The usual number of two principal branches of the external iliac

artery may be increased by the separation of the circumflex iliac into two branches.

or by the addition of a branch usually derived from another source, such as the

internal circumflex artery of the thigh or the obturator artery.

The dtrj) (jjit/agfric artery occasionally arises higher than usual, as at an inch

and a half, or even two inches and a half, above Poupart's ligament ; and it has

been seen to arise below that ligament from the femoral, or from the deep

femoral artery. The epigastric frequently fimiishes the obtui'ator artery as

already described ; and two examples are recorded in which the ejjigastric artery

arose from an obturator furnished by the internal Uiac artery. (Monro, " Morbid
Anatomy of the Human Gullet," &c., p. 427. A. K. Hesselbach, '• Die sicherste

Art des Bruchschnittes," &c.) In a siagle instance the epigastric artery was
represented by two branches, one arising from the external iliac, and the other

from the internal iliac artery. (Lauth, in *' Velpeau's Medecine Operatoire," v. ii.,

p. 4.52.) Some combinations of the epigastric with the internal cu-cumfiex, or

with the circumflex iliac, or with both those vessels, have been noticed.

The dcej) circumflex iliac artery sometimes deviates from its ordinaiy position,

—arising at a distance not exceeding an inch above Poupart's ligament. Devia-

tions in the opi^osite direction are more rarely met with ; it has in a few cases

been observed to arise below the ligament, from the femoral artery.

SUEaiCAIi ANATOMY OP THE ILIAC ARTERIES.

The external iliac artery is usually tied about midway between the origins of

the internal iliac and of the deep epigastric arteries. It is reached by a ciuwed
incision about three and a lialf inches long, made through the abdominal muscles

an inch above and parallel to Poupart's ligament. After dividing the transver-

salis fascia, the peritoneum (to which the spermatic vessels adliere) is raised,

and the artery is found at the margin of the pelvis, running along the inner

border of the jisoas muscle. The vein is close to the artery, but on its inner

and iiosterior asi:)ect. In order to pass the ligature, it is necessary to divide the
thin subserous membrane which binds the vessel down to the fascia iliaca.

The infernal iliac artery is reached by a similar but somewhat longer incision.

The steps of the operation are the same, but owing to the shortness of the vessel,

and the greater depth at which it is placed, the operation itself is more difficult.

FEMORAL ARTERY.

The femoral artery is that portion of the artery of the lower limb

which lies in the upper two-thirds of the thigh,— its limits being

marked above by Poupart's ligament, and below by the opening in the

great adductor muscle, after passing through which, the artery receives

the name of popliteal.

A general indication of the direction of the femoral artery over the

fore-part nnd inner side of the thigh is given by a line reaching from a

point midway between the anterior superior iliac spine and the sym-
physis of the pubes above to the inner side of the internal condyle of

the femur below. At the upper part of the thigh, it lies along the

middle of a depression between the muscles covering the femur on the
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Fig. 291.

Fig. 291.

—

Anterior View of the Ar-

teries OP THE Pelvis, Thigh, and

Knee (from Tiedemann). ^

a, anterior supeiior iliac spine ; h, tensor

A'aginse femoris muscle ; c, vastus internus
;

d, tendon of the adductor magnus ; e, sar-

torius ; /, rectus muscle
; g, the colon lying

upon the left iliac artery ; h, urinary blad-

der ; 1, division of the abdominal aorta

into the common iliac arteries ;
1' middle

sacral artery ; 2, left common iliac artery
;

3, external iliac ;
3', deep circumflex iliac

branch ; 3", epigastric winding to the
inside of the spermatic cord, and giving off

3'", its cremastei-ic branch ; 4, femoral

artery, on the right side shown in Scarpa's

triangle, on the left exposed as far as

Hunter's canal ;
4' superficial circumflex

iliac and epigastric of the right side ;
4",

superficial pudic and inguinal branches ; 5,

profunda femoris artery, descending on the
left side behind the adductor longus ; 6,

external circumflex ; 6', its ascending or

gluteal branches; 6", its descending branches;

7, 7', internal circumflex artery ; 8, superior

perforating ; 8', second jjerforating branch ;

y, 9, muscular branches of the femoral ar-

tery ; 9', anastomotic branch ; 10, internal

superior articulai- branch of the popliteal ; 10', inferior branch.

outer side, and the adductor muscles on the inner side of tlie liml), and

which is known by tlie name of Scarpa's triangle. In this situation
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the beating of the artery may be felt, and the circulation through the
vessel may be most easily controlled by pressure. Below the upper
third of the thigh it is crossed by the sartorius muscle, the upper and
inner border of which forms the outer wall of the triangle, and which
conceals the vessel in the remainder of its course. In the first part of
its course the femoral artery is covered only by the skin and fascia

lata, and by the crural sheath which invests both the artery and vein.

In the lower part of its course it is deeply placed, being covered not
only by the sartorius muscle, but by a dense stratum of fibrous struc-

ture, which stretches across from the tendons of the long and great
adductors to the vastus iuternus muscle, and encloses the space called

Hnnfcfs caned, in which the vessels lie.

The artery rests successively upon the following parts. First, upon
the psoas muscle, by which it is separated from the margin of the pelvis

and the capsule of the hip-joint ; next it is placed in front of the pec-
tineus muscle, the deep femoral artery and vein being interposed

;

afterwards, it lies upon the long adductor muscle ; and lastly, upon the
tendon of the great adductor, the femoral vein being placed between
the tendon and the artery. At the lower part of its course, it has
immediately on its outer side the vastus internus muscle, which inter-

venes between it and the inner side of the femur.

Fig. 29iFig. 292.

—

View of the Femokal Ves-
sels, WITH THEIR SMALLER SUPERFICIAL
Branches ix the Right Groin (from R.
Quain). \

a, the integument of the abdomen ; h, the
superficial abdominal fascia ; b', the part
descending on the spermatic cord ; c, c, the
aponeurosis of the external oblique muscle

;

c', the same near the external abdominal
ring ; c", the inner pillar of the ring ; d, the
iliac part of the fascia lata ; d', the pubic
part ; c, e, the sheath of the femoral vessels

laid open, the iipper letter is immediately-
over the crural aperture ; e', sartorius muscle
partially exposed ; 1, femoral artery, having
-, the femoral vein to its inner side, and the
septum of the sheath shown between the two
vessels ; 3, the principal saphenous vein

;

3', its anterior branches ; 4, the superficial

circumflex iliac vein and arterial branches to
the glands of the groin ; 5, the superficial

epigastric vein ; 6, the external jjudic arteries

and veins ; 7 to S, some of the lower inguinal
glands receiving twigs from the vessels ; 9,
internal, 10, middle, and 11, external cuta-
neous nerves.

At the groin the artery, after hav-
ing passed over the margin of the
pelvis, is placed slightly in front of or internal to the head of the femur ;

and at its lower end, the vessel lies close to the inner side of the shaft
of the bone

;
but m the intervening space, in consequence of the pro-

jection of the neck and shaft of the femur outwards, while the artery
holds a straight course, it is separated from the bone by a considerable
interval.
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Relation to Veins.—The femoral vein is very close to the artery, both

being enclosed in tlie same sheath, and separated from each other only

by a thin partition of fibrous membrane. At the groin the vein lies in

the same plaue as the artery, and on the inner side ; but gradually

inclining backwards, it is placed behind it at the lower end of Scarpa's

space, and afterwards gets somewhat to 'the outer side. The deep

femoral vein, near its termination, crosses behind the femoral artery
;

and the long saphenous vein, as it ascends on the fore part of the

limb, lies to the inner side ; but it not unfrequently happens that a

superficial vein of considerable size ascends for some space directly over

the artery.

Relation to Nerves.—At the groin the a)iterior cniral nerve lies a little

to the outer side of the femoral artery (about a quarter of an inch),

separated from the vessel by some fibres of the psoas muscle and by
the sheath and fascia. Lower down in the thigh, the Jon(/ saphenous

nerve accompanies the artery until this vessel perforates the adductor

magnus. There are likewise small cutaneous nerves which cross the

artery.

BRxINCHEs.—The femoral artery gives off the following branches :

—

some small and superficial, which are distributed to the integument

and glands of the groin and ramify on the low^er part of the abdomen,

viz., the external pudic (superior and infeiior), the superficial epigastric,

and the superficial circumflex iliac ; the great nutrient artery of the

muscles of t]ie thigh, named the deep femoral ; several muscular

branches ; and lastly, the anastomotic artery, which descends on the

inner side of the knee-joint.

The portion of the femoral artery extending from its commencement to the

origin of the deep femoral, a part varying from an inch to two inches in length,

is sometimes distinguished by surgical writers as the eonniion femoral, and
described as dividing into the Kiiju-rjicial and dec]) femoral arteries.

The external pndic arteries arise either separately or by a common
trunk from the inner side of the femoral artery. The superior, the

more superficial branch, courses upwards and inwards to the pubic

spine, crosses the external abdominal ring, passing in the male over the

spermatic cord, and is distributed to the integuments on the lower part

of the abdomen, and on the external organs of generation. The inferior

branch, more deeply seated, extends inwards, resting on the pectineus

muscle, and covered by the fascia lata, wliich it pierces on reaching

the inner border of the thigh, and is distributed to the scrotum in

the male, or to the labium in the female, its branches inosculating

with those of the superficial perineal artery.

The superficial epigastric artery, arising from the femoral vessel,

about half an inch below Foupart's ligament, passes forwards througli the

fascia lata, and runs upwards on the abdomen in the superficial fascia

covering the external oblique muscle. Its branches, ascending nearly

as high as the umbilicus, anastomose with superficial branches of the

epigastric and internal mammary arteries.

The superficial circumflex iliac artery runs outwards in the direc-

tion of Poupart's ligament towards the iliac spine, across the psoas and
iliacus muscles : to both of these it gives small branches, as also
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some others which pierce the fascia lata ; it is distributed to the

integument.

All the preceding arteries give small branches to the lymphatic

glands in the groin.

Fig. 293.
Fig. 293.

—

Deep View of the Femo-
KAL Artery and its Branches on
THE Left Side (from R. Quain). |

Tlie sartoriiis muscle lias been re-

moved in part, so as to expose the

artery in the middle third of the thigh.

a, the anterior sujierior iliac spine ; h,

the aponeurosis of the external oblique

muscle near the outer abdominal ring,

c, rectus femoris muscle ; d, abductor

longus ; e, fibrous sheath of Hunter"s

canal covering the artery ; 1, femoral

artery ; 1', femoral vein divided and
tied close below Poupart's ligament ; 2,

profunda femoris artery ; o, anterior

crural nerves, the figure lies between
two superficial eijigastiic branches ;

3',

superficial cii'cumflex iliac artery ; 4,

internal circumflex branch ; 5, super-

ficial i3udic branches ; 6, external cir-

cumflex branch, w^ith its ascending

transverse and descending branches

separating from it ; 6', twigs to the

rectus muscle ; 7, branches to the

vastus internus muscle ; 8 and 9,

some of the muscular branches of the

femoral ; -+-, origin of the superior per-

forating artery.

The deep femoral artery
—(profunda femoris) the prin-

cipal nutrient vessel of the

thigh, is an artery of consider-

able calibre, being nearly equal

in size to the continuation of

the femoral after the origin of
this great branch. It usually

arises from the outer and back
part of the femoral artery,

about an inch and a half below
Poupart's ligament. At its com-
mencement, it inclines outwards
in front of the iliacus muscle,

to such an extent as to be visible for a short distance external to the
femoral artery ; it then runs downwards and backwards behind that
vessel, and passing between the long and great adductor muscles near
their femoral attachments, divides into terminal branches, which pierce

the great adductor, and ramify in the muscles at the back and outer
part of the thigh.

This artery lies successively in front of the iliacus, pectineus, adductor
brevis and adductor magnus muscles. The femoral and profunda veins
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and the long adductor muscle are interposed between it and the femoral

trunk.

The named branches of the deep femoral artery are tlie external and

the internal circumflex, and the perforating arteries.

1. The external cirnimflex artery, a branch of considerable size, arises

from the outer side of tbe profunda near its origin, and passing out-

wards for a short distance beneath the sartorius and rectus muscles, and

through the divisions of the anterior crural nerve, divides into three sets

of branches.

{a) Tmmrcrse branches pass outwards over the crureus muscle, pierce the

vastus externus. so as to g-et between it and the femur, just below the great tro-

chanter, and reach the back part of the thigh, where they anastomose with the

internal circumflex and the perforating branches of the deep femoral, and with

the gluteal and sciatic branches of the internal iliac.

{h) Asccnduui branches, directed upwards beneath the sartorius and rectus,

and afterwards under the tensor muscle of the fascia lata, communicate with the

terminal branches of the gluteal, and with some of the external descending

branches of the circumflex iliac artery.

{c) Bcscciifliiiff branches incline outwards and downwards upon the extensor

muscles of the knee, covered by the rectus muscle. They are usually three or

four in number, some being of considerable size ; most of them are disti-ibuted to

the muscles on the fore-i^art of the thigh, but one or two can be traced beneath

the vastus externus muscle as far as the knee, where they anastomose with the

arterial branches suri'ounding that joint.

2. The wferncd circumflex artery, smaller than the external circum-

flex, arises close to that branch from the inner and hinder part of the

deep femoral artery, and is directed backwards between the pectineus

and the psoas muscle to the inner side of the femur. On reaching the

tendon of the external obturator, along which the vessel passes to the

back of the thigh, it divides into two principal branches.

(i-/) The a/tcniding branch is distributed partly to the adductor brevis and
gracilis, and partly to the external obturator muscle, near which it anastomoses

with the obturator artery.

(])) The tt'dtusrcr-fc branch passes backwards above the small trochanter, and
appears on the back of the limb, between the quadratus femoris and great ad-

ductor muscles, where it supplies the hamstring muscles, and anastomoses witli

the sciatic artery and with the superior perforating Ijranches of the deep femoral

artery.

(r) An (irticular vessel, arising from the transverse branch opposite the hip-

joint, enters the joint through the notch in the acetabulam. beneath the trans-

verse ligament, and supplies the adipose tissue and the sjTiovial membrane in that

articulation. Some offsets are guided to the head of the femur by the round

ligament. In some instances the articular branch is derived from the obturator

artery ; and sometimes the joint receives a branch from both sources.

3. The iierforaVmg arteries (perforantes) are branches which reach the

back of the thigh by perforating the adductor brevis and adductor

magnus muscles ; they are four in number, including the terminal

branch of the parent vessel.

(ff) The frxt perforating artery passes backwards below the pectineus muscle,

through the fibres of the adductor brevis and magnus, and is distributed to

both these adductor muscles, to the biceps and great gluteal muscle, and commu-
nicates with the sciatic and internal circumflex arteries.

(Jj) The itecond p^-rforui'nuj artery, considerably larger than the first, passes

through the adductor brevis and magnus ; after which it divides into ascending



PERFOEATING BEANCHES OF THE PROFUNDA. m
and descending branches, which ramify in the hamstring- muscles, and commu-
nicate with the other perforating branches : an offset from it, named the nntrie7it
artery of the femur, enters the
medullary foramen of that Ficr. 294
bone.

Fig. 294.

—

Posterior View of
THE Arteries of the Pelvis,

Thigh, axd Popliteal Space
(from Tiedemann).

«, the iliac crest ; i, the great

sacro-sciatic ligament attached to

the tuberosity of tlie ischium : c,

great trochanter ; d, the integu-

ment close to the anus ; e, gi-eat

sciatic nerve
; /, the line from this

letter crosses the tendons of the

inner hamstring muscles ;
ij, head

of the fibula ; 1, gluteal artery
;

2, pudic ; 3, sciatic artei'y, giving

its branches to the short external

rotator muscles, to the sciatic

nerve, and to the upper part of

the long flexor muscles ; 4, first

perforating artery ; 4', its branches
to the flexor muscles ; 5, branches
of the second perforating ; 6,

branches of the third perforating
;

7, popliteal artery, near this the
origin of the superior muscular
branches ; 8, placed on the ten-

don of the adductor magnus, near
the origin of the superior articular

branches ; 9, the anastomosis of

the external superior articular

with other branches ; 10, the
sural branches : 11, the recurrent

of the anterior tibial artery.

{c) The third perforating
arteiy pierces the adductor
magnus muscle, below the in-

sertion of the adductor longus,

and is distributed in a manner
similar to the second perfor-

ating artery.

(^/) The fourth pe^foratinrj

artery, the termination of the

deep femoral artery, passing
backwards close to the linea

aspera, is distributed to the
short head of the biceps and
to the other hamstring mus-
cles, and communicates with
branches of the popliteal artery,

and with the lower perforating

arteries.

Muscular branches.—
In its course along the

thigh, the femoral arteiy gives off several branches to the contiguous
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muscles. They vary in number from two to seven. They supply the

sartorius and the vastus internus with other muscles which are close to

the femoral artery : their size appears to bear an inverse proportion

to that of the descending branches of the external circumflex artery.

Anastomotic artery. — This branch arises from the femoral

artery when in Hunter's canal. It pierces the anterior wall of that

canal and descends upon the tendon of the adductor maguus to the

inner condyle of the femur, giving off several branches, and covered by
some of the fibres of the vastus internus muscle ; it finally anastomoses

with the internal articular arteries, and with the recurrent branch of the

anterior tibial artery. It gives off the following branches.

(rtr) A superfcial branch accompanies the long saphenous nerve beneath the

sartorius muscle to the integument on the inner side of the knee.

ip) The c.vtcrnal branch, arising from the lower part of the vessel, crosses

over the femur, supplies offsets to the knee-joint, and forms an arch a little

above the articular surface, by anastomosing with the superior external articular

ai-terj,

"Varieties of the Femoral Artery and Branches.— 'Tninl:.—Four instances

have been recorded of division of the femoral arterj' below the origin of the

profunda into two vessels, which subsequently were reunited near the opening of

the adductor magnus so as to form a single popliteal artery. In all these cases,

the arrangement of the vessels appears to have been similar. To one of them
(that first observed) special interest is attached, inasmuch as it was met with in a
patient operated upon for popliteal aneurism. (This case was treated by Charles

Bell, and recorded in " The London Medical and Physical Journal," vol. Ivi.

p. \U. London, 1S2G.)

The femoral artery is occasionally replaced at the back of the thigh by a trunk
continuous with the internal iliac. Having passed from the pelvis through the
large sacro-sciatic notch, this trunk accompanies the great sciatic nerve along the
back of the thigh to the popliteal space, where its connections and termination

become similar to those of the vessel i^resenting the usual arrangement. Four
examples of this deviation from the common state of the blood-vessel have been
recorded. Reference is made to these in a Paper in vol. ;>(j of the IMedico-Chirur-

gical Transactions, giving an account of a specimen of remarkable deformity
of the lower limbs of a man in whom the artery was so transjaosed on both
sides.

Ih-anchrs.—The deep feiuond is occasionally given off from the inner side of
the parent trunk, and more rarely from the biick part of the vessel. Occasionally

it arises at a distance of less than an inch, and sometimes of more than two
inches, below Porxpart's ligament. It was even found by Richard Quain arising,

in one instance, above Pouparfs ligpment, and in another four inches below it
;

but in the latter instance the internal and ex' srnal circumflex arteries did not
arise from the profunda.
The external eirenmfe.r branch sometimes arises directly from the femoral

artery ; or it may be represented by two branches, of which, in most cases, one
proceeds from the femoral, and one from the deep femoral : both branches, how-
ever, have been seen to arise from the deep femoral, and much more rarely, both
irom the femoral artery.

The internal eireinnjle.v branch may be transferi'ed to the femoral artery above
the origin of the profunda. Examples have also been met with in which the
internal circumflex arose from the epigastric, from the circumflex iliac, or from
the external iliac artery.

Many occasional branches have been seen arising from the femoral, as the deep
epigastric or an aberrant obturator ; more rarely an ilio-lumbar or a dorsalis penis,

an accessory profunda femoris, or an accessory external circumflex. The ffivat

i-aplienous artery is an occasional vessel of some magnitude. It arises, when
present, either above or below the origin of the profunda, and running at fu-st

between the vastus internus and adductor magnus, it pierces Hunter's canal to
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reach the inner aspect of the knee and accompanies the long saphenous vein
to the internal malleolus (Henle).

SURGICAL ANATOMY OF THE FEMORAL ARTERY.
Tlie femoral artery may be tied in two parts of its course, either at the

apex of Scai-pa's triangle or in Hunter's canal. The former situation is that
usually preferred by surgeons, owing to the superficial position of the vessel, and
its freedom from large branches. An incision about three and a half ruches
long is made in the direction of the vessel, and so that the centre of the incision

shall be about foiu- and a half iuches below the middle of Poupart's ligament.
The integument and fascia lata are cut through at once, and the sartorius

muscle exposed. The inner edge of that muscle is to be raised and tm-ned
outwards, and the sheath of the artery scraped through. The femoral vein is

close behind the artery and only separated by a thin fibrous partition, and the
long saphenous nerve is to its outer side. The needle bearing the ligature is to be
passed from within outwards, its point being kept close to the artery.

To reach the artery in Hunter's canal a much longer incision is needed, owing
to the greater depth of the vessel. The integuments are cut through over the
inner border of the sartorius muscle, which here lies dnectly in front of the
artery, avoiding at the same time the long saphenous vein. The fibrous structui's

stretching over the vessels is then to be cut through and the artery exposed. The
ligature is passed as in the previous operation.

POPLITEAL ARTERY.

The popliteal artery placed at the back of the knee-joint extends
along the lower third of the thigh and the npper part of the leg, reaching
from the opening in the great adductor to the lower border of the
popliteus muscle. It is continuous above with the femoral, and divides

at the lower end into the anterior and posterior tibial arteries.

This artery at first inclines from the inner side of the limb to reach a
point behind the middle of the knee-joint, and thence continues to

descend vertically to its lower end. Lying deeply in its whole course,

it is covered for some distance at its upper end by the semimembranosus
muscle ; a little above the knee it is placed in the popliteal space ;

inferiorly it is covered for a considerable distance by the gastrocnemius
muscle ; and at its termination by the upper margin of the soleus muscle.

At first the artery lies close to the inner side of the femur ; in

descending, it is separated by an interval from the flat or somewhat
hollowed triangular surface at the lower end of the bone ; it then rests

on the posterior ligament of the knee-joint, and afterwards on the popli-

teus muscle.

Relation to Veins.—The popliteal vein lies close to the artery, behind
and somewhat to the outer side till near its termination, where it crosses

the artery and is placed somewhat on the inner side. The vein is

frequently double along the lower part of the artery, and, more rarely,

also at the upper part. The short saphenous vein, ascending into the

popliteal space over the gastrocnemius muscle, approaches the arteiy as

it is about to terminate in the popliteal vein.

Relation to the Nerve.—Tho. internalpopliteal nQx\Q\iQ%2Aj first to the
outer side of the artery, but much nearer to the surface than the vessel

:

the nerve afterwards crosses over the artery, and is placed behind and
to the inner side below the joint.

Branches.—The branches of the popliteal artery may be arranged in

two sets, viz., the muscular and the articular.

1 . The muscular branches are divided into a superior and an inferior

group.
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(a) Tlie supcr'w)' branclies. three or four in number, are distributed to the lower
ends of the hamstring muscles, as also to the vasti muscles, and anastomose with
the perforating and articular arteries.

Fig. 295. Fig. 295.

—

View op the Popliteal Arterv and its

Branches in the Right Leg (from Tiedemann). ^

a, biceps muscle ; h, semi-membranosus ; c, semi-

tendinosus ; 1, the popliteal arteiy ; 2, 3, the superficial

sural branches ; 4, the outer, 5, the inner superior

aiticular branch ; 6, the superior muscular ; 7, the

inferior muscular or deep sural branches.

(/>) The injerior m iiscular branches, or sural arteries,

usually two in number, and of considerable size,

arise from the back of the popliteal artery, opposite

the knee-joint, and enter, one the outer and the other

the inner head of the gastrocnemius muscle, which
they supply, as well as the fleshy part of the plantaris

muscle.

Over the surface of the gastrocnemius will be found
at each side, and in the middle of the limb, slender

branches, which descend a considerable distance along
the calf of the leg, and end in the integument.
These small vessels (superficial sural) arise separately

from the popliteal artery, or from some of its

branches.

2. The articular arteries. Two of these

pass off nearly at right angles from the pop-
liteal artery, one to each side, above the flexure

of the joint, Avhilst two have a similar arrange-

ment below it, and a fifth passes from behind into the centre of the

joint.

{(j) The tipper internal articular artery winds roimd the femur just above the
inner condyle

; and, passing imder the tendon of the great adductor and the
vastus internus, divides into two branches ; one of these, comparatively super-
ficial, enters the substance of the vastus, and inosculates with the anastomotic
branch of the femoral, and with the lower internal articular artery. The other
branch runs close to the femur, ramifies upon it. and also on the knee-joint, and
communicates with the ujjper external articular artery.

(It) The upjwr external articular artery passes outwards a little above the outer
condyle of the femui-, under cover of the biceps muscle, and, after perforating
the intermuscular septum, divides into a superficial and a deep branch. The
latter, lying close upon the femur, spreads branches upon it and the articulation,
and communicates with the preceding vessel, with the anastomotic of the femoral,
and with the lower external articular artery; the superficial branch descends
through the vastus to the patella, anastomosing with other branches and assisting
in the supply of the joint.

{c) The lower internal articular arteiy passes downwards below the internal
tuberosity of the tiljia, lying between the bone and the internal lateral ligament

:

its branches ramify on the front and inner part of the joint, as far as the pateUa
and its ligament.

{(I) The lon-er external articular artery takes its course outwards, under cover
of the outer head of the gastrocnemius in the first instance, and afterwards
under the external lateral ligament of the knee and the tendon of the biceps
muscle, passing above the head of the fibula. Having reached the fore part
of the joint, it divides near the patella into branches, some of which communi-
cate with the lower articular artery of the opposite side, and with the recurrent
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brancli fi'om the anterior tibial ; whilst others ascend, and anastomose with the

upper articular arteries.

(^0 The middle or azijgos articular artery is a small branch which arises opposite

the flexure of the joint, and, piercing the posterior ligament, supplies the crucial

ligaments and other structures withm the articulation.

Fig. 296.

—

Anterior view of the Deep Akterial Fig. 2GS.

Branches surrounding the Knee-.Toint and their
Anastomoses (from Tiedemanu). \

a, the patellar articular surface of the femur ; h, the

posterior surface of the patella which, with the ligamentura

patellis, has been turned down ; c, the head of the fibula
;

] and 2, branches of the internal superior articular branch

of the popliteal ramifying on the periosteum, and anasto-

mosing with the external superior articular branch 3, and
with other arteries within and below the joint ; 4, branches

of the internal inferior articular ; o, external inferior

articular ; 6, recurrent of the anterior tibial artery.

Varieties.—Deviations from the ordinary condition

of the popliteal artery are not frequently met with.

The principal departure from the ordinary arrange-

ment consists in its high di^asion into terminal

branches. Such an early di\'ision has been found to

take place most frequently opposite the flexure of

the knee-joint, and not higher.

In a few instances, the popliteal arteiy has been
seen to divide into the anterior tibial and peroneal

arteries—the posterior tibial being small or absent.

In a single case, the popliteal artery was found to

divide at once into three terminal vessels, viz., the

peroneal and the anterior and posterior tibial arteries.

The azyc/os articular branch frequently arises from one of the other articular

branches, especially from the upper and external branch. There are sometimes
.several small middle articular branches.

POSTERIOR TIBIAL ARTERY.

The posterior tibial artery is situated along the back part of the

leg, between the superficial and deep layers of muscles, and is firmly

bound down to the deep muscles by the fascia which covers them. It

extends from the lower border of the popliteus muscle, where it is

continuous with the popliteal artery, down to the inner side of the
calcaneum, where it terminates beneath the origin of the abductor
poUicis muscle by dividing into the external and internal plantar
arteries.

Placed at its origin opposite the interval between the tibia and
fibula, it approaches the inner side of the leg as it descends, and lies

behind the tibia ; at its lower end it is placed midway between the
inner malleolus and the prominence of the heel. Very deeply seated
at the upper part, where it is covered by the fleshy portion of the

gastrocnemius and soleus muscles, it becomes comparatively superficial

towards the lower part, being there covered only by the integument and
two layers of fascia, and by the annular ligament behind the inner

malleolus. It lies successively upon the tibialis posticus, the flexor

longus digitorum, and, at its lower end, directly on the tibia and the

ankle-joint. Behind the ankle, the tendons of the tibialis posticus

and flexor longus digitorum lie between the artery and the internal
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malleolus ; whilst the tendon of the flexor longiis pollicis is to the outer

side of the artery.

Relation io the Veins and Nerve.—The posterior tibial artery, like the

other arteries below the knee, is accompanied
Fig. 297. by two vence comifcs. The posterior tibial

nerve is at first on the inner side of the artery,

but in the greater ])art of its course the nerve
\W is close to the outer side of the vessel.

,-/ \

Fig. 297.

—

Deep posterior view op the Ap.teries op

THE Leg (from Tiedemann). \

a, lower part of the adductor magnns muscle ; h, origin

of the inner head of the gastrocnemius ; outer head and

^ i^ ~r ''A
plantaris ; d, tendon of the semimembranosus muscle

;

,* Jl, -^18 e, popliteus
; /, upper part of the soleus divided below its

origin from the head of the iibula ;
r/, peroneus longus

;

h, flexor longus pollicis ; /, iiexor communis digitorum ;

1, upper part of the popliteal artery; 2, origin of the

superior articular branches ; 3, origin of the inferior

articular branches ; the middle or azygos branch is seen

between these numbers; 4, division of the popliteal

artery into anterior and posterior tibial arteries ; 5, 5',

posterior tibial ; 6, peroneal artery ; 6', its continuation as

posterior peroneal ; between 5' and 6', the communicating

branch ; 7, calcaneal branches ; 8, external branches of

the metatarsal of the doisalis pedis artery.

*M\^}ffl Bkanches.—The posterior tibial artery

furnishes numerous small branches, and one

large branch—the peroneal artery.

Small Branches.—(«) Several vinsciilar brandies

arise from the posterior tibial artery, and are dis-

tributed principally to the deep-seated muscles in

its neighbourhood, loesides one or two of considerable

size to the inner part of the soleus muscle.

(J) The nutrient artery of the tibia, which is the

largest of its kind ia the body, arises from the pos-

terior tibial artery near its commencement, and.

after giving small branches to the muscles, enters

the nutrient foramen in the bone, and ramifies on
the medullary membrane. This vessel not unfre-

quently arises from the anterior tibial artery.

(c) A communicating branch from the peroneal

artery, passing transversely, joins the posterior tibial

about two inches above the ankle-joint.

The peroneal artery lies deeply along the

back part of the leg, close to the fibula. Aris-

ing from the posterior tibial artery about an

inch below the lower border of the popliteus

muscle, it inclines at first obliquely towards

the fibula, and then descends nearly perpen-

dicularly along that bone and behind the outer

ankle, to reach the side of tlie os calcis. In

the upper part of its cour.^e, this artery is

covered by the soleus muscle and the deep fascia, and afterwards by

the flexor longus pollicis. which is placed over it as far as the outer
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malleolus ; below this point, the vessel is covered only by tlie common
integument and the fascia. The peroneal artery rests at first against
the upper part of the tibialis posticus muscle, and afterwards in the
greater part of its course, it is surrounded by fibres of the flexor longus
poUicis, lying close inside the projecting posterior ridge of the fibula.

Descending beyond the outer malleolus, it terminates in branches on
the outer surface and back of the os calcis.

Branch.es.^(«) Muscular branches from the upper part of the peroneal artery

]:)ass to the soleus, the tibialis posticus, the flexor longus pollicis, and the jDeronei

muscles.

{b) A nutrient artery enters the fibula.

(c) The anterior 'peroneal artery arises about two inches above the outer

malleolus, and, immediately piercing the interosseous membrane, descends along

the front of the fibula, covered by the peroneus tertius muscle, and. dividing into

branches, reaches the outer ankle, and anastomoses with the external malleolar

branch of the anterior tibial artery. It supplies vessels to the ankle-joint, and
ramifies on the front and outer side of the tarsus, inosculating more or less freelj-

with the tarsal arteries.

{(l~) The terminal branches anastomose with the external malleolar and -n-ith

the tarsal arteries on the outer side of the foot ; and behind the os calcis with
ramifications of the posterior tibial artery.

(r) The eonimunieating branch, lying close behind the tibia, about two inches

from its lower end, is a transverse branch situated close to the bones, which con-

nects the peroneal with the posterior tibial artery.

Varieties.—The posterior tibial artery, as well as the anterior tibial, is

lengthened in those instances in which the popliteal artery di\-ides higher up
than usual. Not unfrequently the posterior tibial arteiy is diminished in size,

and is subsequently reinforced either by a transverse branch from the peroneal

in the lower part of the leg, or, in rare .instances, by two transverse vessels, one
crossing close to the bone, and the other over the deep muscles. In other

instances the posterior tibial may exist only as a short muscular triuik in the

upper pai't of the leg, while an enlarged peroneal artery takes its place from
aljove the ankle downwards into the foot.

The jjeroneal ai1;eryhas been found to arise lower down than usual, about three

inches below the popliteus muscle ; and. on the contrary, it sometimes commences
higher up from the posterior tibial, or even from the popliteal artery itself. In
some cases of high division of the popUteal artery, the peroneal artery is trans-

ferred to the anterior tibial. It more frequently exceeds than falls short of

the ordinary dimensions, being enlarged to reinforce the posterior tibial. In
those rare instances in which it is lost before reaching the lower part of the leg,

a branch of the posterior tibial takes its place. The anterior peroneal branch is

sometimes enlarged to compensate for the small size of the anterior tibial artery

in the lower part of the leg, or to supply the place of that artery on the dorsum
of the foot ; or it may be absent and be replaced by the anterior tibial. In a

singular case, recorded by Otto, the peroneal artery was whoUy wanting.

PLANTAR ARTERIES.

The external and internal plantar arteries are the branches into

which the posterior tibial divides in the hollow of the calcaneum, where
it is covered by the origin of the abductor pollicis.

The internal plantar artery, much smaller than the external, is

directed forwards, along the inner side of the foot. Placed at first

under cover of the abductor pollicis, it passes forwards in the groove

between that muscle and the short flexor of the toes, near the line

separating the middle from the inner portion of the plantar fascia, and
on reaching the extremity of the first metatarsal bone, considerably
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diminislied in size, it terminates by running? along the inner border of

the great toe, anastomosing with the digital branches.

Ficr. 29S. Fig. 298.—SCPERFICIAL A'lEW OF THE ArTERIES IN

THE Sole op the Eight Foot (from Tiedemanu). g

a, tuberosity of the calcaneum close to the origin of

the flexor brevis digitorum (cut sliort) and tlie ab-

ductor pollicis, of which a part is removed, to show
the plantar arteries ; h, abductor pollicis ; c, abductor

minimi digiti ; d, tendon of the flexor pollicis longus
;

c, tendon of the flexor communis longus ; e', its four

slips, close to the lumliricales muscles, passing on to

perforate the tendons of the flexor brevis
; /, flexor

accessorius
; [j, flexor brevis minimi digiti : 1, posterior

tibial dividing into the jilantar arteries ; 2, 2', external

plantar ; 3, intei-nal plantar ;
3', the same passing for-

ward to communicate with 4, the digital branch for the

great toe, derived from the dorsal artery of the foot ; 5,

first digital or external plantar branch to the fifth toe ; 6,

placed in the angle of division of the second plantar

digital artery, between the fourth and fifth toes ; 7, the

third plantar digital artery dividing similarly between
the third and fourth toes ; 8 , the fourth plantar digital

artery dividing similarly between the second and third

toes ; 9, the plantar digital artery dividing similarly

between the first and second toes ; 10, internal plantai'

artery of the great toe ; 11, calcaneal branches of the

jjlantar arteries, anastomosing with 12, the calcaneal

branches of the posterior peroneal artery.

Branches.—The internal plantar artery gives off

numerous small twigs, which may be distinguished

in sets as follows :— (re) muscular branches to

the abductor iioUicis and flexor brevis digitorum
;

Qi) offsets which incline towards the inner border of the foot, and communi-

cate with Inanches of the dorsal arteries ; and (r) cutaneous offsets which

appear in the furrow between the middle and inner iDortions of the plantar

fascia.

The external plantar artery, of considerable size, at first inclines

outwards and then forwards, to reach the base of the fifth metatarsal

bone : it then turns obliquely inwards across the foot, to gain the

interval between the bases of the first and second metatarsal bones,

where it joins, by a communicating branch, with the dorsal artery of

the foot ; and thus is completed the plan/ar arch, the convexity of which

is turned forward. At first the artery is placed, together with the

external ])lantar nerve, between the calcaneum and the abductor pol-

licis; fuj-tlier on it lies between the flexor brevis digitorum and flexor

accessorius. As it turns forwards it lies in the interval between the

short flexor cif the toes and the abductor of the little toe, being placed

along the line sejiarating the middle from the external portion of the

plantar i'ascia, and covered by that membrane. The remainder of the

artery, wliich turns inwards and forms the plantar arch, is placed deeply

against the interosseous muscles, and is covered by the flexors of the

toes and the Inmljricales muscles.

Brandies.—A. J/i /7,v ronr.'ic to fJie ffih metacarpal hone the external plantar

artery gives off {a) branches to the skin of the heel
;
(i) numerous muscular

Ibranches
;

{c) small offsets which lom outwai'ds over the border of the foot, and
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anastomose with the dorsal arteries ; and (d) others which appear in the furrow

between the middle and outer divisions of the plantar fascia.

B. I'')V»i the plantar arch are given ofE the following more important branches.

(fl) The jwstei'inr 2JC7fo)-at ill r/ branches, three in number, pass upwards through

the back part of the three outer interosseous spaces, between the heads of the

dorsal interosseous muscles, and on reaching the dorsum of the foot inosculate

with the interosseous branches of the metatarsal artery.

Fi-T. 209.Fig. 299.

—

Deep view of the Arteries in the Sole

OF THE lliGHT FooT (from Ticdemann ) . g

All the muscles have been removed, a, the calcaneal

tuberosity ; 6, the scaphoid bone and end of the calcaneo-

scaphoid ligament ; c, to a, calcaneo-cuboid ligament
;

d, its deep part ; e, scaphoido-cuneiform ligament
; /,

one of the sesamoid bones of the great toe ; 1, posterior

tibial artery dividing into the plantar arteries ; 2, 2',

external plantar artery ;
2', 2", deep plantar arch termi-

nating by communication with the dorsal artery of the

foot ; 3, 3', internal plantar artery ; 3", its communica-

tion with the internal digital of the great toe ; 4,

branches of the internal plantar to the inside of the foot ;

5, 5', first digital or external plantar branch of the fifth

toe ; C, second plantar digital artery ; 6', interval of the

division of the same between the fourth and fifth toes ;

7, third plantar digital ; 7', its distribution to the third

and fourth toes ; 8, fourth plantar digital ; 8', its dis-

tribution to the second and third toes ; 9, fifth plantar

digital ;
9', its distribution to the first and second toes

;

10, internal plantar digital branch of the great toe
;

at the upper numbers, 6, 7, and 8, the posterior per-

forating branches of the interosseous arteries are par

tially indicated ; at 2", the large communication between

the plantar arch and the dorsalis pedis artery ; above

6', 7', and S', are situated the anterior perforating

arteries, not represented in the figure; 11, and 12,

calcaneal bi-anches of the plantar and posterior peroneal

arteries.

(J) The ^//./-/(YrtZ branches are four in number. The
firitt digital branch inclines outwards from the outer-

most part of the plantar arch, opposite the end of the fourth metatarsal space,

crosses under cover of the abductor minimi digiti, and runs along the outer

border of the phalanges of the little toe. The t<cco)id digital branch passes for-

wards along the fourth metatarsal space, and near the cleft between the fourth

and fifth toes divides into two vessels, which course along the contiguous

borders of those toes, and end on the last phalanges. The third, digital branch
is similarly disposed of on the fourth and third toes. The fourth ends in like

manner on the thii'd and second toes.

The digital artery which supplies the opposed sides of the first and second toes,

and that which runs on the inner side of the first toe. arise deeply between the

first and second metatarsal bones, usually from that part of the arch which is

fonned by the end of the dorsal arteiy of the foot.

Thus, as in the fingers, collateral arteries pass along the sides of the flexor

.sui'face of each of the toes. Near the base of the last phalanx these inosculate

so as to foiin an arch, from the convexity of which minute vessels pass forwai'ds.

to the extremity of the toe, and to the matrix of the nail.

{c) An anterior perforatim} branch is sent upwards by each of the digital

arteries of the thi-ee outer interspaces near its bifui-cation, to communicate with

the corresponding digital branch of the metatai'sal artery of the dorsum of the

foot.

Varieties.—The posterior perforating branches, which are usually very small

H H 2
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vessels, are sometimes enlarged, and furnish the interosseous arteries on the upper
surface of the foot ; the metatarsal branch of the dorsal artery, from which the

interosseous arteries are usually derived, being in

Fig. 300. that case very small.

^x..^-

;

if \\

down,

Fig. 300. —Anterior view op the Arteries of the
Leg and Dorsum of the Foot (from Tiedemann). J

The tibialis anticiis muscle is drawn towards the inner

side so as to bring the anterior tibial artery into view
;

the extensor proprius pollicis, the long common extensor

of the toes, and the jieroneus tertius muscles in their

lower part, and the whole of the extensor communis
lirevis, have been removed. 1, external superior articular

branch of the popliteal artery, ramifj-ing on the parts

surrounding the knee, and anastomosing with tlie other

articular branches and with 2, the recurrent branch of

the anterior tibial artery ; 3, 3, anterior tibial, giving off

muscular branches on each side ; 4, dorsal artery of

the foot ; 5, external anterior malleolar artery coming
off from the anterior tibial, and anastomosing with

the anterior peroneal ai-tery which is seen descending

upon the lower part of the fibula : the internal malleolar

is represented proceeding from the other side of the

anterior tibial artery ; 6, the tarsal branch of the dorsal

artery, represented in this instance as larger than usual

and furnishing some of the branches of the next artery
;

7, the metatarsal branch, giving off the dorsal inter-

osseous arteries : (in the first iutero.sseous space the

dorsal artery of the foot is seen to give off the anasto-

mosing branch which unites with the deep plantar arch ;)

between 8, and 8, the collateral bi-anches of the dorsal

digital arteries.

ANTERIOR TIBIAL ARTERY.

]Wj The anterior tibial artery, placed along

the fore part of the leg, is at first deeply

seated, but gradually approaches nearer to the

surface as it descends. It extends from the

division of the popliteal artery to the bend of

the ankle ; whence it is afterwards jirolouged

to the interval between the first and second
metatarsal bones, under the name of dorsal

artery of the foot.

The anterior tibial artery is at first directed

forwards to reach the anterior surface of the

interosseous ligament, passing through the

divided upper end of the tibialis posticus, and
through the interval left unoccupied by the

interosseous ligament. It tlien extends ob-

liquely downwards to the middle of the ankle-

joint, in a direction which may be nearly

indicated by a line drawn from the inner

side of the head of the fibula to midway
between the two malleoli. Lying with the

tibialis anticus on its inner side, and having
the extensor communis digitorum and, lower

the extensor prop'ius pollicis on its outer side, the vessel is
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deeply placed at the upper part of the leg, where those muscles
are fleshy ; but it is comparatively superficial below, between their

tendons, and comes forward upon the tibia. At the bend of the ankle

it is covered by the annular ligament, and is crossed from without

inwards by the tendon of the extensor proprius pollicis. In its oblique

course downwards the anterior tibial artery lies at first close to the

interosseous ligament, and is then at a considerable distance from the

spine of the tibia ; but in descending it gradually approaches that ridge,

and towards the lower part of the leg is supported on the anterior surface

of the bone
Relation to Veins and Nerves.—The anterior tibial artery is accompa-

nied by two veins (vente comites). The anterior tibial nerve, coming
from the outer side of the head of the fibula, approaches the artery at

some distance below the ])lace where the vessel appears in front of the

interosseous ligament. Lower down, the nerve for the most part lies in

front of the artery, but often changes its position from the one side of

the vessel to the other.

Branches.—Besides numerous small muscular branches, the anterior tibial

arteiy furnishes the following-.

(<?) The recurrent artery, given off as soon as the anterior tibial reaches the

front of the leg-, ascends through the fibres of the tibialis anticus, and. ramifying

on the outside and front of the knee-joint, anastomoses with the inferior articular

and other branches of the pophteal aiteiy.

(*) The viallcolar arteries, two in number, external and internal, are given off

near the ankle-joint, but are veiy variable in size and mode of origin. The
internal branch passes beneath the tendon of the tibialis anticus to the inner

ankle, and communicates with branches of the posterior tibial artery. The
external branch passes outwards under the tendon of the common cntensor of

the toes, and anastomoses wdth the anterior division of the peroneal artery, and
also with some ascending or recuiTent branches from the tarsal branch of the

dorsal artery of the foot.—These malleolar arteries supply articular branches to

the neighbouiing joints.

DORSAL ARTERY OF THE FOOT.

The dorsal artery of the foot (dorsalis pedis), the continuation of

the anterior tibial artery, extends from the termination of that vessel

at the bend of the ankle, to the posterior end of the first metatarsal

space. At this spot it divides into two branches, of which one pro-

ceeds forwards in tlie first interosseous space, whilst the other dips into

the sole of the foot, and terminates by inosculating with the plantar

arch. The dorsal artery of the foot lies in the interval between the

tendon of the proper extensor of the great toe, and that of the long
extensor of the other toes ; and is covered by a deep layer of fascia,

which binds it to the parts beneath. Near its end it is crossed by the

innermost tendon of the short extensor of the toes.

Two veins accompany this artery ; the anterior tibial nerve lies on
its outer side.

Branches.—The principal branches of the dorsal arteiy of the foot

are directed outwards and forwards upon the tarsus and metatarsus,

and are named accordingly. Some small offsets also run obliquely

inwards, and ramify upon the inner side of the foot.

(a) Tlie tarsal branch arises from the artery usually where it crosses

the scaphoid bone, but its point of origin varies in different instances.
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It inclines forwards and outwards upon the tarsal bones covered by the
short extensor muscle of the toes, th.en curving backwards towards the

cuboid bone, divides into branches which take
^o "

"'

dilterent directions over the tarsus.

Fig. 301. AXTEKIOR VIEW OP THE AkTERIES OP THE
Leg and Doksum of the Foot (from Tiedemann). 5

The tibialis anticus muscle is drawn towards the inner
side so as to bring the anterior tibial artery into view,

llie extensor proprius ijollicis, the long conimon extensor
(if the toes, and the peroneus tertius muscles in their

lower i^art, and the whole of the extensor communis
brevis, have been removed. 1, external superior articular

branch of the poiDliteal artery, ramifying on the parts

surrounding the knee ; and anastomosing with the other

articular branches, and with 2, the recurrent branch of

the anterior tibial artery ; 3, 3, anterior tibial, giving

off muscular branches on each side ; 4, dorsal artery

of the foot ; 5, external anterior malleolar artery coming
off from the anterior tibial and anastomosing with the

anterior peroneal artery which is seen descending upon
the lower part of the fibula ; the internal malleolar is

represented proceeding from the other side of the anterior

tibial artery ; 6, the tarsal branch of the dorsal artery,

represented in this instance as larger than usual and
furnishing some of the branches of the next artery ; 7,

the metatarsal branch, giving off the dorsal interosseous

arteries
;

(in the first interosseous space the dorsal artery

of the foot is seen to give off the anastomosing branch
which unites with the deep i^lantar arch ;) between 8

and 8, the collateral branches of the dorsal digital

arteries.

Its branches supply the extensor brevis

digitorum muscle and the tarsal joints, and
anastomose with the external plantar, the

metatarsal, the external malleolar, and the

peroneal arteries.

{h) The metatarsal artery arises farther

forwards than the preceding vessel, and is

directed outwards like it, beneath the short

extensor muscle. Sometimes there are two
metatarsal arteries, the second being of smaller

size ; and not unfrequently, when there is but

a single vessel of this name, it arises in com-
mon with the tarsal artery. Its direction is

necessarily influenced by these circumstances ;

being oblique when it arises far back, and
almost transverse when its origin is situated

larther forwards than usual. It anastomoses

with the tarsal and external plantar arteries,

and gives off" interosseous branches.

The three i?it/-ro.s.<<coiix branches axe small straight

vessels which pass forwards along the three outer

interosseous spaces, resting upon the dorsal inter-

osseous muscles. Somewhat behind the clefts be-

tween the toes each divides into two branches, which run forward along the

contip-uous borders of the con-esponding toes, forming their dorsal collateral

4
^^t

'C^;M-k
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branches. Moreover, from the outermost of these interosseous arteries a small
branch is given oif , which gains the outer border of the little toe, and forms its

external collateral branch. These arteries communicate with the plantar arch
opposite the fore part of the interosseous spaces, by means of the anterior

pf/foratiiiff branches, and at the back part of the interosseous spaces, by the
jwdcrior i^erforating branches.

(«") The dorsal artery of the great toe (dorsalis halliicis) is con-
tinued forwards from the dorsal artery of the foot at tlie point where it

dips down to the sole. This branch runs along the outer surface of the
first metatarsal bone, and furnishes the small dorsal dhjltal A'essels of
the great toe and adjacent side of the second toe.

{(l) The plantar digital branch of the first space is given off

from the dorsal artery between the heads of the first interosseous

muscle, near the inosculation with the plantar arch, and passing for-

wards divides into two smaller branches which proceed along the con-
tiguous sides of the first and second toe.

(e) The plantar digital branch for the inner side of the great
toe crosses beneath the first metatarsal bone, and runs along the inner
side of the great toe on its plantar surface.

Varieties of the Anterior Tibial Artery.— Origin.—Incases of early division

of the i^opliteal artery, the place of origin of the anterior tibial is necessarily

higher up than usual, being sometimes found as high as the bend of the knee-
joint. In some of these cases (the posterior tibial artery being small or wanting),
the anterior tibial is conjoined with the peroneal artery, '\^^^en the anterior

tibial arises higher than usual, the additional upi^er part of the vessel has been
seen resting on the posterior surface of the popliteus muscle, and it has been
likewise found between that muscle and the bone.

Course.—The anterior tibial artery, haviag its usual place of origin, has been
found to deviate outwards towards the margin of the fibula in its coui'se along the
front of the leg, and then to return to its ordinary position iDeneath the annular
ligament in front of the ankle-joint. This arteiy has been also noticed by
Pelletan and by Velpeau to approach the surface at the middle of the leg, and to

continue downwards from that point, covered only by the fascia and integument.
Yelpeau states that he found the artery to reach the fore part of the leg by
passing round the outer side of the fibula. (Pelletan, " Clinique Chk'urgicale,'"

&c., p. 101 : Paris, 1810. Velpeau, " Nouveaux Elemens de Medeciuo Operatoii"e,"

k,c., t. i., pp. 137 and 537 : Paris, 1837.)

Size.—This vessel more frequently undergoes a diminution than an increase of

size.

It may be defective in various degrees. Thus the dorsal branch of the foot

may fail to give off digital branches to the great and second toes, which may
be then derived from the internal plantar division of the i^osterior tiljial. In a
farther degree of dimiaution the anterior tibial ends in front of the ankle or at

the lower part of the leg ; its place being then taken by the anterior division

of the peroneal artery, which supplies the dorsal artery of tlie foot ; the two
vessels (anterior tibial and anterior peroneal) being either connected together or

separate.

Two cases are mentioned by Allan Bums, in which the anterior tibial artery

was altogether wantuig, its place in the leg being supplied by perforating branches
from the posterior tibial arteiy, and on the dorsum of the foot by the anterior

peroneal artery.

The dorsal arteiy of the foot is occasionally larger than usual ; in that case

compensating for a defective condition of the internal plantar branch from the

posterior tibial artery.

This artery has been repeatedly found to be ciuwed outwards ]3etween its com-
mencement at the lower border of the annular ligament and its termination in

the first interosseous space.
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THE SYSTEMIC VEINS.

The systemic veins commence by small branches wliich receive the

blood from the capillaries throughout the body, and unite to form
larger vessels, Avhich end at last by pouring their contents into the

right auricle of the heart through two large venous trunks, the supe-

rior and inferior venae cav^. The blood which nourishes the sub-

stance of the heart itself, is also returned by the coronary veins to the

right auricle.

The veins, however, which bring back the blood from the stomach,

intestines, spleen, and pancreas, have an exceptional destination, not

conveying the blood directly to the heart, but joining to form a single

trunk—the poi'tal vein, which ramifies after the manner of an artery

in the substance of the liver, and carries the blood within it to the

capillaries of that organ. From these the blood passes into the ulti-

mate twigs of the hepatic veins, and is conveyed by these veins into the

inferior vena cava. The veins thus passing to the liver constitute the

'ported sijsfem.

The anastomoses of veins are much larger and more numerous than

those of arteries. The veins of many parts of the body consist of a

subcutaneous and a deep set, which have very frequent communications
with each other. In some parts of the body, chiefly in the limbs and
at the surface, the veins are provided with valves, whilst in others no
valves exist.

The systemic veins are naturally divisible into two groups: firstly, those

from which the l^lood is carried to the heart by the superior vena cava,

viz., the veins of the head and neck and upj^er limbs, together with

those of the spine and a part of the walls of the thorax and abdomen,
with which may be associated also the veins of the heart ; and secondly,

those from which the blood is carried to the heart by the inferior vena
cava, viz., the veins of the lower limbs, the lower part of the trunk, and
the abdominal viscera. (For a general representation of the venous
system, see fig. 240, at p. 344.)

StrPERIOR VEWA CAVA.
The superior vena cava conveys to the heart the blood which is

returned i'rom the head, the neck, the upper limbs, and the thorax. It

is formed by the union of the right and left brachio-cephalic veins. It

extends from a little below the cartilage of the first rib on the right

side of the internum to the base of the heart, where it opens into the

right auricle. Its course is slightly curved, the convexity of the curve

being turned to the right side. It has no valves. At about an inch
and a half above its termination, it is invested by the fibrous layer of

the pericardium, the serous membrane being reflected over it. The
npper vena cava lies immediately in front of the right pulmonary
vessels, and l)clwccn the right lung and the aorta, which partly overlap

it. It receives several small veins from the pericardium and the medias-

tinum ; and lastly, it is joined by the right azygos vein, immediately

above the place where it becomes invested by the pericardium.

Varieties.—In several instances, the two innominate veins, which usually

join to form the vena cava superior, have been seen to open separately into the

right auiicle. This peculiarity is explained by reference to the development of
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ii^£

the parts, and will be more fully refen-ed to at p. 485, in connection with the

description of the great cardiac vein. The superior vena cava in one case has

been seen to he joined by one of the pulmonary

veins (Meckel). In several cases two superior Fig. 302.

venjE cavEe have been found, a right and a

left, the left always opening into the left \^\(

auricle, and in one case being joined hy a \w^

pulmonary vein. (Hj-iil, Gruber, Luschka.) \

Fig. 302.

—

Sketch of the Principal Yexous

Trunks, togethek with the Thoracic Duct. I

a, the basilar i^rocess of the occipital bone,

through which and the temporal bones a trans-

verse incision has been made so as to lay open the

jugular foramen on both sides ; h, tbe fifth cervi-

cal vertebra ; c, the first rib ; d, the sixth ; e, tlie

twelfth; /, the fifth lumbar vertebra; 1, vena

cava superior divided at the place of its entrance

into tbe right auricle ; 2, right, 2', left subcla-

vian veins ; 3, right internal jugular vein ;
3', 3',

lower part of the lateral sinuses of the dura

mater ; that of the right side shows at its junction

with the juguhxr vein the bulb which lies in

the jugular depression of the temporal bone ; 4,

right, and 4', left external jugular veins ; 5, right,

and 5', left vertebral veins, anastomosing with 5",

external vertebral veins, before joining the sub-

clavian veins ; 6, placed on left subclavian vein

below the ojiening of the last, and of the thoracic

duct; below 6, the inferior thyroid veins ; 7, 7', the

internal mammary veins ; 8, the left superior

intercostal vein joining tbe left brachio-cephalic

vein, and anastomosing below with intercostal veins

which join the trunk of the azygos ; the right

superior intercostal vein is seen joining the azygos

vein ; 9, main or right azygos vein ;
0', the left

azygos, repi-esented here as crossing the vertebral

column on the eighth vertebra ; 10, the thoracic

duct ; 11, trunk of the inferior vena cava at

tlie place of junction of the renal veins ; the vena

cava is seen dividing on the fourth lumbar vertebra

into the two common iliac veins ; 12, the union

of the left azygos vein with the left renal vein ; 13,

on the right side, the commencement of the right

azygos vein in the lumbar region, joined by several

lumbar veins ; 13', the commencement of the

azygos vein of the left side, joining similar veins

on that side ; 14, 14', the external ihac veins
;

15, placed on the promontory of the sacrum, points

on either side to the prolongation of tbe lower

branches of the right and left lumbar veins into

the pelvis, and their union with sacral and other

branches of the internal iliac veins.

'O^
l-A.

_3W

INNOMINATE OE BEACHIO-CEPHaLIC
VEINS.

The blood returned from the upj3er

hmbs through the subidavian veins, and
from the head and neck by the jugular
veins, is poured into two trunks, named
the brachio-cephalic or innominate veins.

14"

^U

These vessels, resulting from
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the nnion of the subclavian with the internal juguhir vein at each
side, commence opposite the inner ends of the clavicles, and terminate

a little below the cartilac^e of the first rib on tlie right side, where,

by uniting, they form the upper vena cava. The right vein is very

short, and nearly vertical in its direction ; it is in apposition, on the

right side, with the pleura and the upper part of the right lung. The
vein of the left side, about three times longer than the right vein,

pursues a course from left to right, at the same time inclining some-

what downwards : it crosses behind th.o upper part of the first bone of

the sternum, separated from it by the sterno-hyoid and sterno-thyroid

muscles, and by the thymus gland or its remains ; it lies in front of the

three primary branches given off" from the arch of the aorta, and rests

upon the highest part of the arch. The innominate veins have no
valves.

Lateral tributaries.— (a) The inferior thyroid veins emerge
from a venous plexus situated on the thyroid body—those of opposite

sides communicating by small branches across the trachea. The vein

of the left side descends in front of the trachea, behind the sterno-

thyroid muscles, and ends in the left brachio-cephalic or innominate
vein : that of the right side inclines outwards in some degree, and
opens into the corresponding brachio-ceplialic vein, or into the angle of

union between it and the vessel of the ojjposite side. In their course

these veins receive inferior laryngeal and tracheal branches.

(b) The internal mammary veins follow exactly the course of the

arteries of the same name—two veins accompanying each of the arte-

ries. The two companion veins of the artery arise by small branches,

derived from the fore part of the walls of the abdomen, where they

anastomose with the epigastric veins ; from thence proceeding

upwards between the cartilages of the ribs and the pleura, they

receive the anterior intercostal veins which correspond with the

branches of the internal mammary artery, together with some small

diapJtragmatir, thipnic, and mediastinal veins, and these finally uniting

into a single trunk, each vein terminates in the brachio-cephalic of its

own side.

(c.) The superior intercostal veins.—The right superior intercostal

vein receives the blood from the first two or three spaces, communi-
cating with the vessel in the space next below, and opens into the in-

nominate trunk of the same side, or into the vena cava. Frequently the

veins at the right side, corresponding with the superior intercostal

artery, pass downwards separately, to open into the azygos vein, as that

vessel arches forwards to join the upper vena cava : the separate vein

thus formed is inferior in size to that on the left side. The left superior

intercostal vein varies in length in different persons, being small when
the azygos minor is large, and ince versa. Usually it receives the veins

from tlie three or f )ur upper spaces, and is then directed forwards over

the left side of the spinal column and the aorta to open into the left in-

nominate vein. It receives in its course the left bronchial vein. The
left vein is sometimes directed downwards to join an azygos vein on its

own side.

A small filjrous cord is frequently found joining the trunk of tlie superior

intercostal vein with tlae coronary sinus of the heart. This is the remains of

the left duct of Cuvier, a foetal structure to be afterwards described.
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VEINS OF TEE HEAD AND NECK.

The blood returning from the head and neck flows on each side into

two principal veins, the external and internal jugular. The veins of the
head and neck have generally no valves. The external jugular vein is

provided with a valve at its entrance into the subclavian vein, and in
most cases with another about the middle of its course : and the
internal jugular is also furnished with valves near its junction with the

subclavian. These valves, however, are not sufficient to stop the regur-
gitation of the blood, or the passage of injections from below upwards.
The veins on the exterior of the cranium and face converge and unite,

so as to form two trunks, the facial and the temporal veins.

The facial vein lies obliquely along the side of the face, extending
from the inner margin of the orbit downwards and outwards to the ante-

rior border of the masseter muscle. Eesting on the same plane as the

facial artery, but farther back, and less tortuous, it has very nearly the

same relations to contiguous parts. It commences at the side of the
root of the nose by a vein formed by the junction of branches from the
forehead, eyebrow, and nose, and increases by receiving others during
its course. Below the jaw it inclines outwards and backwards, covered
by the cervical fascia and the platysma muscle : and soon unites with
a large branch of communication derived from the temporal vein, to

form the temjioro-jnaxillanj or common facial vein, a short vessel of con-
siderable size, which joins obliquely the trunk of the internal jugular.

Fi?. 303.Fig. 303.

—

View of the Super-
FiciAL Veins op the Head
AND Neck.

1, sterno-mastoid muscle ; a,

facial vein ; l, temporal vein
;

c, transverse facial ; d, posterior

auricular ; c, internal maxillaiy

vein
; /, external jugular vein

;

(I, posterior external jugular ; h,

anterior jugular ; i, ijosterior

scapular and suprascapular veins;

l\ internal jugular vein ; I, occi-

pital vein ; m, subclavian vein
;

above the inner side of the orbit

are shown the frontal and supra-

orbital veins, and their descend-

ing branches to anastomose with
the angular or terminal branch
of the facial vein.

Tributaries.— (rt) Thefi-on-
tf) I vein commences on thereof
of the skiill by branches, which
descend obliquely inwards up-
on the forehead, maintaining
communications in their course
with the anterior branches
of the temporal vein. It

descends vertically, parallel with the corresponding vessel of the opposite side,

with which it is connected by transverse 1)ranches, and ends in the angular vein.
In some instances the veins of the two sides unite and form a short trunk, which
again divides into two branches at the root of the nose. As it descends from the
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forehead, the frontal vein receives a branch from the eyebrow, and some, of

smaller size, from the nose and upper eyelid.

(Zi) Tlie sujjra-orhitdl vem (v. snpercilii) runs inwards in the direction of

the eyebrow, covered by the occipito-frontalis muscle. Its branches are con-

nected externally with those of the external palpebral and superficial temporal

veins : in its course it receives branches from the contiguous muscles and in-

teg-ument. and at the inner angle of the orbit inclines downwards to terminate

in the frontal A^ein.

(c) The anr/iilar vein, fonned by the junction of the supra-orbital and frontal

veins, is perceptible beneath the skin as it runs obliquely downwards and

outwards near the inner margin of the orbit, resting against the side of the

nose at its root. This vessel receives on the inner side the nasal veinx, which

pass upwards obliquely to join it from the side and ridge of the nose ; whilst

some small superior paljx'hral veins open into it from the opposite direction.

On a level with the lower margin of the orbit it becomes continuous with the

facial vein.

((I) The inferior paljhhral veins, two or three in number, are derived fi"om the

lower eyelid, from the outer side of the orbit, and from the cheek. They pass in

a direction obliquely inwards aboA-e the zygomatic muscle, and then turn beneath

it previously to their tennination.

((') Commnnicatinij branches from the pterygoid plexus (deep facial, anterior

internal maxUlaiy) and also some branches proceeding from the orbit, furnished

by the infra-orbital of the internal maxillary vein, join the facial on a level with

the angle of the mouth.

(/) Labial, bnceal, inas.seterie and mental branches join the facial below the

angle of the mouth.

((/) The ranine vein is a small vessel which lies along the under surface of the

tongue, close to the fra3num linguae, in apposition with the artery of the same

name : its course is backwards and outvi-ards, between the mylo-hyoid and hyo-

glossus muscles, to open into the facial vein, or sometimes into the lingual.

{h) The submental vein, larger than the preceding, commences below the chin
;

it receives branches from the submaxillary gland, and from the mylo-hyoid

muscle, and, keeping close under cover of the margin of the jaw-bone, joins the

facial vein ; but in some instances it enters the lingual or superior thyroid vein.

(/) Submaxillart/ branches from the gland join the facial vein either sepai-ately

or united into one trunk.

{j) The palatine vein returns the blood from the plexus surrounding the tonsil

and from the soft palate ; it passes downwards, deeply seated by the side of

the pharj-nx, to join one of the preceding veins, or terminate in the facial

separately.

The temporal vein, a vessel of considerable size, descends in front of

the external auditory tube, reaching from the zygoma, upon which it

rests, to the angle of the javr. It results from the union of branches

which are spread out upon the side of the head, some superficially, and
others deeply seated. The siif)crficial branches commence upon the

arch of the skull, where they communicate with the ramifications of

the frontal and occipital veins, as well as with those of the corre-

sponding vein of the opposite side. Desc ending on the surface of the

temporal fascia, they converge ; those from the forepart inclining a

little backwards, while the ])osterior branches run forwards over the

ear ; and the two sets joining together above the zygoma form the

trunk of the temporal vein. The deeper branches, arising in the sub-

stance of the temporal muscle, unite to form a vein of some size, called

the middle temporal, to distinguish it from branches still more deeply

placed, and which open into the internal maxillary vein. The middle

temporal vein falls into the common temporal trunk at its commence-

ment above the zygoma. The temporal vein gradually siuks into the
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substance of the parotid gland as it descends behind the ramus of the

jaw. Beneath the angle of that bone, it divides into two vessels, one
of which turns backwards, and forms the commencement of the external

jugular vein, while the other communicates with the facial vein near
its termination.

Tributaries.—These are numerous :—(r?) imrot'ul branches from the parotid

gland ; (Jj) articular, from the articulation of the jaw
;
(c) anterior auricular

veins from the external ear
;
{d) the tran.'<vcrsr, facial, a branch of consider-

able size, corresponding Tvith the transverse facial artery
;

(s) the jw-stcrior

auricular directed forwards from behind, and joined by the stylo-mastoid vein
;

and (/) the internal maxillartj vein, a large vessel, which requires more par-

ticular description.

The internal maxillary vein corresponds somewhat in direction,

and position with the artery of the same name, and receives branches

from the neighbouring parts, most of which are the venie comites of

the corresponding divisions of the internal maxillary artery. Thus
three or four deep temporal branches descend from the temporal muscle

;

others come fi'om the pterygoid, masseter, and buccinator muscles.

The middle meningeal veins and some palatine veins also end in the

internal maxillary ; and lastly, branches from the surface of the upper
jaw

—

superior dental, and another, of large size, from the lower jaw,

emerging from the dental foramen

—

inferior dental. These different

branches form a plexus of veins, named jj/fr?///OM?ji;/ex'i<s, which is placed

in the lower part of the temporal fossa, between the temporal and the

external pterygoid muscle, and in part between the pterygoid muscles.

It communicates in front with the facial vein, and above, with the

cavernous sinus by branches through the base of the skull. From this

plexus proceed one or two short trunks, which join nearly at right

angles with the temporal vein.

The facial commumcatinr/ vein, extending between the temporal vein at the

angle of the jaw and the facial vein, a little in front of it. is a short trunk,

usually the larger of the two into which the temporal vein divides, and placed

nearly transversely, so as to allow the iiow of blood either from the temporal

into the internal jugular vein, or from the facial into the external jugular.

External Jugular Vein.—This vein commences on a level with

the angle of the lower maxilla, at the end of the temporal vein, and
descends perpendicularly between the platysma and fascia, crossing the

sterno-mastoid muscle. In consequence of the oblique direction of that

muscle, the vein gets to its outer border, and continues behind it down
to the lower part of the neck, where it pierces the fascia to terminate

either as a single trunk, or by two or three branches in the subclavian

vein. It is provided with a valve at its lower end, and in most cases

with another about the middle of its course.

Tributaries.—The external jugTilar vein receives some large branches from
behind, and superficial branches from the fore part of the neck. The largest

branches are the following.

(fl) The posterior branch, lying at first between the splenius and trapezius

muscles, passes down at the outside of the jugular vein, and below the middle of

the neck opens into that vessel.

(b) The suprascapular and posterior scapular veins, con-esponding to the

arteries of the same name, pass transversely inwards to join the external jugular

vein close to its termination.
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Fig. 30-1.

Fig. 30i.

—

Diagrammatic View of the Sixuses of the Dura Mater and some of the
Deep Veins of the Neck and Head (modified from Cloquet and other sources).

(A. T.) i

The greater part of the calvarium has been removed ; but an arclied strip has been
kept in the fore and upper part of the region of the superior longitudinal sinus. The
occiput has been entirely removed so as to expose the lateral sinus and its termination in

the jugular vein. «. the falx cerebri ; b, h', the tentorium cerebelli ; c, zygomatic arch ; d,

malar bone
; e, angle of the jaw

; /, spinous process of the axis vertebra ; 1, superior
longitudinal sinus

; 2, inferior longitudinal sinus ; 2, 3, straight sinus ;
2', internal vein.:

of the brain (veins of Galen) ; 3, lateral sinus, descending to 4, the commencement of

the internal jugular vein ;
3', superior petrosal sinus ; 4, 4, the internal jugidarvein ; 5, 5,

.superticial temporal vein, leading into the external jugular vein ; (J, middle temporal :

7, i>osterior auricular ; 8, internal maxillary ; 8', pterygoid plexus and communicationh
with the deep temporal veins

; 9, communicating branch between the facial, temporal,

and external jugular ; 9', pharyngeal branches ; 10, facial vein ;
10', submental

branch ;
10", continuation of the facial into the angular ; 11, an occasional branch from

the neclc ; 12, vertebral vein and artery ; 13, external spinal veins forming a plexus over

the vertebral arches ; 14, occipital sinus communicating above the atlas with the spinal

plexus.
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The anterior jugular vein arises from the convergence of some
superficial branches in the submaxillary region. This vessel lies along

the fore part of the neck, sometimes near the sterno-mastoid m.uscle,

and either terminates by inclining outwards to join the external jugular

vein, or, after giving to it a branch of communication, sinks beneath

the sterno-mastoid muscle, and ends in the subclavian vein. The
lower ends of the two anterior jugular veins are frequently united by
a transverse branch placed behind the sterno-mastoid muscles and top

of the sternum.

Varieties.—The external jugular vein is veiy variable in size. It is frequently

very small, and may be absent altogether. It is sometimes joined by the cephalic

vein of the arm. or by a jugulo-cephalic branch of that vein running up over

the clavicle. The external jugular vein has also been seen to descend in front of

the clavicle, and pass through the infra-clavicular fossa, to join the subclavian

vein beneath the clavicle. The anterior jugular vein is likewise very variable.

Internal Jugular Veins.—These veins, receiving the blood from
the brain and cranial cavity, are continuous at their upper extremities

with the lateral sinuses within the cranium, and terminate inferiorly

in the innominate or brachio-cephalic veins. The commencement of

each internal jugular vein at the wide part {jugular fossa) of the

foramen jugulare, is somewhat enlarged, and has been named the sinus

or [lulf of the internal jugular vein. Beneath the skull, the vein is

supported by the rectus lateralis muscle, and lies close to the outer side

of the internal carotid artery, as far as the cornu of the os hyoides.

It is joined at this point by. the common facial vein, and becomes
considerably enlarged ; it then descends parallel with the common
carotid artery, lying at its outer side and enclosed in the same sheath,

together with the vagus nerve. At the root of the neck it joins

nearly at a right angle with the subclavian vein, and so forms the

innominate or brachio-cephalic vein. Close to the low-er termination

of the jugular, or from half an inch to an inch above it, is placed a

double valve as in other veins. (Struthers, " Anat. and Phys.

Observ.," p. 173.)

Tributaries.—Previously to to its junction with the facial vein, the internal

jugular receives the lingual, pharyngeal, and occipital veins ; one or more of

which, however, very frequently end in the common facial trunk.

{a) the Jinfjnal vein begins at the side and upper sm-face of the tongue, and
passes backwards, receiving branches from the sublingual gland ; occasionally

the ranine vein joins it, and sometimes also the phai-yngeal.

{})) Th.Q pharyiifical vein commences at the back and sides of the pharj-nx, and
sometimes ends in the superior thyroid vein, and at other times in the lingual,

or separately in the internal jugular vein.

(f) The occ'qJital vein, corresponding in course and distribution with the
occipital artery, communicates with a plexus of veins upon the occiput, and
terminates occasionally in the external jugular vein, but more frequently in the

internal.

(r/) The commo7i facial vein has been already described.

(r) The larynaml vein receives branches from the larynx through the thyro-

hyoid membrane, and opens into the internal jugular-, the common facial, or

sometimes into the superior thyroid vein.

(/) The isvjJirior thjrotd vein commences by branches in the thyroid body,

in company with those of the superior thyroid artery, and runs transversely

outwards.
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(//) The middle thi/roid vein, likewise derived from the thyi'oid body, is placed
lower than the superior thyroid.

VENOUS CIRCULATION WITHIN THE CRANIUM.

The part of the venous system contained within the skull consists of

veins properly so called, and of certain channels called sinuses, which
receive the blood from those veins, and conduct it to the internal

jugular veins. The sinuses alluded to are spaces left between the

layers of the dura mater, the fibrous covei'ing of the brain.

CEREBRAL VEINS.

The veins of the brain are divisible into those which ramify upon its

surface, and those which are placed within its ventricles.

Fig. 305.

Fig. 305.

—

Internal View of the Bask of thk Skull, showing the Sinuses op the
Dura Mater, &c. (A. T.) {

The sinuses of the dura mater have been opened, a small portion of the roof of the
orbit has been removed posteriorly on the left side, and the dura mater has been dissected

so as to bring into view the arteries at the base of the skull, the venous sinuses and the
trunks of the cranial nerves.

I., the olfactory bulb ; II., the optic nerves ; III., placed on the pituitary body,

indicates the third nerve ; IV., the trochlear nerve ; V., placed oi^posite to the middle
of the three divisions of the fifth nerve ; VI., the sixth nerve ; VII., the facial and
auditory nerves ; VIII.

,
jjlaced opposite to the three portions of the eighth pair ; IX. , the
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1

hyiJOglossal nerve ; 1, the right internal carotid artery as it makes its turn in tlie cavern-
ous siniis in tlic groove of the sphenoid bone ; 2, its opthalmic liranch proceeding into

the orbit, below and to the outside of the optic nerve ; 3, division of the basilar artery
into the two posterior cerebral arteries, one of which is rejiresented on the right side as
giving oft' the communicating artery to the internal carotid ; 4, basilar artery ; 5, verte-
bral arteries giving oft" the anterior spinal ; x

,
great meningeal vessels spreading upwards

from the foramen spinosum ; 6, superior petrosal sinus ; 7, inferior jjetrosal running
back into tlie lower part of the lateral sinus ; 8, termination of the lateral sinus in the
internal jugular vein, and continuation of the lateral sinus ;

8', commencement of the
lateral sinus ; 9, occipital sinuses ; 10, torcular Herophili, and below that number in

the figure, the suj^erior longitudinal sinus.

The superficial veins upon the upper surface of the hemispheres
are for the most part lodged in the tortuous sulci between the convo-

lutions ; but some run over the convexity of the convolutions. Their
general direction is towards the middle line ; and on reaching the

margin of the longitudinal fissure between the hemispheres, thev

receive branches from the flat mesial surfoce of the hemispheres, and
becoming invested by tubular sheaths of arachnoid membrane, incline

obliquely forwards and open in that direction into the superior longi-

tudinal sinus.

The veins upon the sides and under surface of the brain are directed

outwards, to open into the lateral and other sinuses at each side.

The deep veins of the brain commence by branches within the

ventricles of that organ. Thus, upon the surface of the corpus

striatum several small venous branches are seen, which for the most
part converge to form a slender vein which runs along the groove

between the corpus striatum and optic thalamus, and opens into one
of the veins of the choroid plexus. The minute veins of the choroid

2^1('xus pass backwards, and incline towards the middle line from each

side, so as to form, by their union, two veins

—

venco Galcni. These,

lying parallel, run directly backwards, enclosed within the velum inter-

positum, and escape from the interior by passing through the great

transverse fissure of the brain between the under surface of the corpus

callosum and tlie corpora quadrigemina. In this way they reach

the anterior margin of the tentorium cerebelli, at its place of union
with the falx cerebri, where they terminate by entering the straight

sinus.

The veins of the ccrelcllmn are disposed in two sets. Those of the

upper surface incline inwards and forwards for the most part, and I'un

upon the upper vermiform process, over which they ascend a little to

reach the straight sinus, in which they terminate ; some, farther for-

ward, open into the veins of Galen. Those at the under surface ran
transversely outwards, and pour their contents into the occipital and
the lateral sinuses.

CEANIAL SINUSES.

The venous sinuses within the cranial cavity admit of being'

divided into two sets, viz., those placed in the prominent folds of the

dura mater, and those situated in the base of the skull.

The form and size of the sinuses are various. A\\ of them are lined

by a continuation of the internal membrane of the veins, the dura
mater serving as a substitute for the other coats.

The sinuses which are contained in the several processes or folds of
VOL. I. II
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the dura mater converge to a common point, -^-hich corresponds -u-ith

the internal occi[)ital protnberance, and is called the confluence of
the sinuses or torcular Herophili. The form of the torcular is very
irregular. Five or six apertures open into it : viz., one from the longi-
tudinal, and one from the straight sinus ; two from the right and left

lateral sinuses ; and one or tvro from the posterior occipital sinuses.

Fig. 306. Fig. 306.

—

Sketch op the In-

ternal Veins of the Cranium
AND Nose. J

«, torcular Heropliili ; b, su-

perior longitudinal sinus of the
dura mater ; c, inferior longitudinal

sinus ; d, straight sinus ; e, in-

ternal veins of the brain, or veins

of Galen
; ff, occipital sinus ; /;,

superior petrosal sinus ; {, inferior

petrosal sinus ; I; nasal veins on the
septum : some of which superiorly

form the commencement of the
superior longitudinal sinus, and
others lower down pass out by the
spheno-palatine foramen.

The superior longitu-
dinal sinus (s. falciformis

superior), commencing at the crista galli, extends from before backwards,
in tlie upper border of the falx cerebri, graduallv increasing in size as

it proceeds. It is three-sided, and is crossed obliquely at the inferior

angle by several bands, the chonlce WiUisii. The veins from the cerebral

surface open into this sinus chiefly towards the back part ; and in such
a way that the apertures of the greater number of them are directed

from behind forwards, contrary to the direction of the current within
it. The longitudinal sinus communicates with the veins on the out-

side of the occipital bone, by a branch (one of the *' emissary veins,"

Santorini) which passes through a hole in the parietal bone.

Tlie inferior longitudinal sinus (s. falciformis inferior) is very
small, and has so much of a cylindrical form, that it is sometimes
named inferior ionfiihuUaal vein. Placed in the inferior concave border
of the falx cerebri, it runs from before backwards, and opens into the
straight sinus on reaching the anterior margin of the tentorium cere-

belli. It receives branches from the surface of the falx cerebri, and
sometimes from the flat surface of the hemispheres.
The straight sinus (s. tentorii) runs backwards in the base of the

falx cerebri, gradually widening as it approaches the torcular

Herophili, in which it terminates. Besides the inferior longitudinal
sinus, the venre Galeni and the superior veins of the cerebellum open
into it.

The lateral sinuses (s. transversi) are of considerable size. Their
direction conforms to that of the groove marked along the inner sur-

face of the occipital and other bones, and extending from opposite the

internal occipital protuberance to the foramen jugulare. The sinus of
the right side is usually larger than that of the left ; both commence at

the torcular Herophili, and terminate in the jugular veins. The lateral

-sinuses receive the blood transmitted from both the longitudinal sinuses,
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from the straight and occipital sinuses, from the veins upon the sides

and base of the brain, from those on the under surface of the cere-

bellum, and from some of the veins of the diploe. The petrosal sinuses

also join the lateral sinus on each side : and two emissar/j xein?, connect
these with the veins at the back of the head and neck.

Fig. 307.

—

Sketch of the Venous Sinuses Fig- 807.

IN THE Base of the Cranium, with the
OriiTHALMic Vein.

a, sella turcica and circular sinns ; b,

cavernous sinus receiving c, the ophthalmic

vein ; d, superior petrosal ; c, inferior petrosal

sinus
; /, transverse siniis

; ff,
occipital ; 7i,

lateral ; i, termination of the superior longi-

tudinal in the torcular Herophili.

The posterior occipital sirnis is

vsoraetimes a single canal, at other

times double, as if composed of

two compartments. It lies along

the attached border of the falx

cerebelli, extending from the pos-

terior margin of the foramen magnum
to the confluence of the sinuses.

It communicates in front with the

posterior spinal plexuses of veins.

The sinuses placed at the base of

the skull are as follows, taking them in their order from before backwards.

The circular sinus has the form of a ring, and is placed super-

ficially in the substance of the dura mater round the pituitary body ; it

receives the blood from the minute veins of the pituitary body and
communicates at each side with the cavernous sinus. Sometimes it is

only partially developed, the part in front of the gland being that

usually present ; sometimes, however, it is behind the gland.

The cavernous sinuses, placed one on each side of the body of the

sphenoid bone, over the roots of the great wings, and stretching from

the sphenoidal fissure to the apex of the petrous portion of the tem-

poral bones, are of considerable size, and of very irregular form. Each
receives the ophthalmic vein at its fore part, and communicates in-

ternally with the circular sinus, and posteriorly with the petrosal

sinuses. In the wall of each, separated by the lining membrane from
the cavity of the sinus, pass forward the third, fourth, and sixth

cranial nerves, the ophthalmic division of the fifth nerve, and the

internal carotid artery.

The superior petrosal sinus is a narrow canal running along the

upper margin of the petrous part of the temporal bone. Commencing
at the back part of the cavernous sinus, it is directed outwards and

backwards in the attached margin of the tentorium cerebelli ; and,

descending a little, ends in the lateral sinus where this lies upon the

temporal bone.

The inferior petrosal sinus, wider than the upper, passes downwards

and backwards along the lower margin of the petrous bone, between

this and the basilar process of the occipital bone. It opens into the

lateral sinus near its termination, or into the internal jugular vein.

I I 2
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The anterior occipital or transverse sinus (sinns basilaris) is

placed at the fore part of the basilar process of the occipital bone, so as

to establish a transverse commimication between the two inferior

petrosal sinuses.

OPHTHALMIC VEIN.

The ophthalmic vein opens into the cavernous sinus. Its branches

are distributed in the different structures contained within the orbit, in

company Avith the branches of the ophthalmic artery : some small rami-

fications arise from the eyelids, whilst others communicate with the

angular branch of the facial vein ; and those which accompany the

supraorbital artery have similar connections with the veins upon

the forehead. All these branches, together with others arising

from the lachrymal gland, from the different muscles, from the eth-

moidal cells, "and from the globe of the eye, severally named

Fig. 308.

Pig. 308.—SxETcn of the Ophthalmic Vein, and of its Disteibtttion ahd Com-
munication WITH OTHER Veins (altered from Hirschfeld and Leveille. A. T.)

The orbit is opened from the outer side and the dissection is similar to that for dis-

playing the ophthalmic artery (Fig. 253, p. 376) ; o, the optic nerve before it enters the

optic foramen ; b, the superior oblique muscle divided a little way behind its pulley ;

c, the lachrymal gland lying upon the eyeball ; d, the insertion of the inferior oblique

muscle ; c, foramen rotundum
; /, sinus maxillaris, opened externally : I, the ophthalmic

vein joining the cavernous sinus; 1, supraorbital branch; 2, muscular and lachrjTnal

branches ; 3, ciliary ; 4, anterior and posterior nasal or ethmoid ; 5, frontal ; 6, infra-

orbital ; H, facial vein ; 7, communication with the internal maxillary ; 8, external

nasal ; 9, angular, communicating at 10, with the frontal and supraorbital ; HI, ex-

ternal jugular vein commencing at the junction of IV, the temporal, and V, the internal

maxillary veins ; 11, meningeal branch ; 12, inferior dental ; 13, muscular ; 14, com-

munication between the facial, malar and infraorbital ; 15, placed in the spheno-maxillary
.fossa above branches coimected with the pterygoid plexus.
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according to the arterial branches which they accompany, join to form
a short single trunk, which leaves the orbit by the inner part of the

sphenoidal fissure, where it is placed between the heads of the external

rectus muscle, and terminates in the cavernous sinus.

Varieties.—Not unfrcquently one of the frontal veins is much larger than
the others, and descending vertically near the middle of the forehead, joins the
facial and a branch of the ophthalmic vein on one side of the root of the nose.

VEINS OF THE X)IPLOE.

The veins of the diploe of the cranial bones are only to be seen

after the pericranium is detached, and the external table of the skull

carefully removed by means of a file. Lodged in canals hollowed in

the substance of the bones, their branches form an irregular network,

from which a few larger vessels issue. These are directed downwards
at different parts of the cranium, and terminate, partly in the veins on
the outer surface of the bones, and partly in the sinuses at the base of

the skull.

Fig. 309.—Veins op Fig. 309.

THE Diploe of the
Cranial Boxes (after

Breschet). ^

The external table has

been removed from the

greater part of the cal-

varium so as to expose

the diploe and the veins

which have been in-

jected. 1, a single

frontal vein ; 2, 3, the

anterior temporal vein

of the right side ; 4,

the posterior temporal

;

f», the occipital vein of

the diploe.

According to Bres-

chet there are four

such veins on each

half of the cranium,

viz., a frontal, an occipital, and two temporal.

The frontal is small, and issues by an aperture at the supra-orbital notch to

join the vein in that situation. There is often only one frontal vein present.

The temporal are distinguished as anterior and posterior. The anterior is con-

tained chiefly in the frontal bone, bub may extend also into the parietal, and opens

into the temporal vein, after escaping by an aperture in the great -wing of the

sphenoid. The posterior ramifies in the parietal bone, and jsasses through an
aperture at the lower and hinder angle of that bone to the lateral sinus.

The occipital is the largest of all ; and leaves the occipital bone opposite the

inferior ciu-ved line to open, either internally or externally, into the occipital

sinus or the occipital vein. Its ramifications are confined especially to the occi-

pital bone.

VEINS OF THE UPPER LIMB.

The veins of the upper limb are divisible into two sets, the super-

ficial, and the deep-seated. Both sets are provided with valves, and

Ssh:^
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these are more numerous in the deep than in the subcutaneous veins.

Valves are constantly to be found at the entrance of branches in the

main vessels.

SUPERFICIAL VEINS OP THE UPPER LIMB.

The superficial veins of the upper limb are much larger than the

deep ; they lie between the skin and the fascia. At the upper part of

Fig. 310. Fig. 310.— Sketch of the Superficial Veins of the Arm
AND Forearm from before. ^

''fi'i'/^^^^""*^ 1> ticeps muscle; a, radial veins: h, cephalic vein; r,

ulnar veins ; d, some of the posterior iilnar veins ; c, basilic

vein dipping below the fascia
; /, median vein

; ^, median
basilic ; Ji, median cephalic.

«

the forearm they are most frequently collected

into three trunks, the radial, -ulnar, and inedkni

veins. At the bend of the elbow the median vein

divides into an outer and an inner vessel, named
respectively median ceplialk and median dasilic, one
of which joins with the radial to form the cephalic

vein, while the other joins with the ulnar to form
the basilic. The two principal cutaneous veins of

the forearm, the radial and the ulnar, commence on
the dorsal surface of the hand, by a sort of plexus,

formed by the convergence of numerous small

veins, which proceed from the dorsal surfaces of the

fingers.

The radial cutaneous vein commences by
branches upon the dorsal surface of the thumb
and fore finger. These ascend over the outer border

of the wrist, and form by their union a large vessel,

which passes along the radial border of the fore-

arm, receiving numerous branches from the auterior

and posterior surfaces. At the bend of the arm, in

the groove external to the biceps muscle, it unites

with the median-cephalic division of the median
vein, to form the cephalic vein.

The cephalic vein ascends along the outer
^ border of the biceps muscle in the interval

between the great pectoral and deltoid muscles,

and finally, dipping in between those muscles, terminates in the axillary

vein, between the coracoid process and the clavicle.

The ulnar cutaneous veins are two in number, one on tlie front, the

other on the back part of the forearm. The posterior ulnar cutaneous
vein, begins on the back of the hand by branches, which unite to

form a vein placed over the fourth metacarpal space, and called by some
of the older anatomists "vena salvatella." This proceeds along the

ulnar border of the forearm on the posterior aspect, and, below the

bend of the elbow, turns forwards to join the anterior ulnar cutaneous

vein, w^hich ascends from the anterior surface of the wrist. At the

bend of the elbow, the common ulnar cutaneous unites with the median
basilic division of the median to form the basilic vein.
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The basilic vein, usually of considerable size, ascending along the

inner border of the biceps muscle, in front of the brachial artery, passes

through the fascia below the middle of the arm, and finally unites with

one of the vente comitcs of that vessel, or with the axillary vein, which
it chiefly forms.

Fig. 311.

—

View of the Superficial Veins at
THE bend of the Arm (from E. Quain). ^

The full description of tliis figure will be found

at p. 400. The following numbers indicate tha

veins:—At 1 and 2, the fascia is opened in front

of the brachial artery and its accompanying

veins ; the inner vena comes, marked 1, has

been divided, the outer marked 2, is entire;

+ , the median nerve; 3, the basilic vein ; 3', the

i\hiar veins ; 4, the cephalic vein ; 4', one of the

radial veins; 5, the median vein : 5 to 4', median
cephalic ; 5 to 3', median basilic.

The median cutaneoiis vein results

from the union, on the anterior part of

the forearm, of several branches. It is a

short trunk of A'ariable length, which
ascends between the ulnar and radial

cutaneous veins on the front of the

forearm, and terminates beneath the

hollow in front of the elbow by dividing

into the median basilic and median
cephalic branches, which diverge up-

wards from each other. Close to its

bifurcation it receives a short branch,

the deep viedian vein, v/hich pierces the

fascia to meet it, and forms a communi-
cation between it and the deep veins

accompanying the arteries.

The niGdian basilic vein, inclining inwards to join the basilic vein,

passes in front of the brachial artery, from which it is separated by

the fibrous expansion given by the tendon of the biceps muscle to the

fascia covering the flexor muscles ; it is crossed by branches of the

internal cutaneous nerve.

The median cephalic vein, directed outwards, unites witli the

cephalic vein. Branches of the external cutaneous nerve descend be-

hind it.

Varieties.—The cephalic vein frequently teiininates in the external jugular

instead of the axiUary vein ; usually running up over the clavicle, but sometimes

below that bone. In one case it passed below the clavicle but sent a branch

over, which also opened into the external jugular, and thus fonned a venous

ring round the clavicle (XT.ihn). In other cases the cephalic is merely united to

the external jugular by a communicating branch (jtiffulo-cejjhaUc) which rui s

up over the clavicle. In two cases which occuiTcd in the dissecting-room ot

Glasgow University, winter, 1872-7.'5, this jugulo-cephalic branch instead of pass-

ing over the clavicle passed right through the bone, accompanied in one of the

cases by a small artery.

DEEP VEINS OF THE UPPER LIMB.

The brachial artery and its various branches in tlie arm, forearm,
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and hand, are each accompanied by two veins, named venze coniites •

These companion veins lie one on each side of the corresponding artery,

and are connected with each other at intervals by short cross branches,

vrhich in some places closely snrround the artery. Their distribution so

nearly corresponds with that of the arteries, that they need not be more

particulary described.

The "brachial veins, or companion veins of the bracliial artery,

terminate at the lower margin of the subscapularis muscle by joining

the axillary vein ; not unfrequently, however, one of them will be found

to come forw\ard and unite with the basilic, which soon after becomes

continuous with the axillary vein.

Between the several veins of the upper limb numerous communica-

tions exist in their whole course. Tims, those which lie beneath the

integument are connected to each other by branches in the hand and
forearm. Not only are the veins in each pair of vena3 comites united

by short transverse vessels crossing the artery which they accompany,

but also those attending different arteries have frequent connections

with each other. Lastly, the subcutaneous and the deep veins commu-
nicate freely, especially in the neighbourhood of joints. This general

anastomosis ensures the continuance of the circulation during musc:ilar

action in the frequent and varied motions of the limb.

AXILLARY VEIN.

The axillary vein collects all the blood returning from the upper

limb : its size is very considerable, and it is the highest of the veins of the

Fis 312.

21:2.

—

View of the Blood-vessels op the EianT Axilla and Arm euom the
INNER side (from 11. Quaiii). 4

The detailed description of this figure will be found at p. 399. The following

numbers indicate the principal veins :—2, the axillary vein ; 3, basilic vein ;
3', median

basilic ; 4, 4', cephalic vein joining the acromial thoracic and axillary ; 6, alar-thoracie

and subscapular ; 7, one of the brachial veins.
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upper limb in which valves are constantly found. It extends, like the

corresponding artery, from the lower border of the axilla to the outer
margin of the first rib ; it is covered by the pectoral muscles and the

costo-coracoid membrane, and is placed to the inner side of the axillary

artery. It is continuous below with the basilic vein of the arm, either

alone or in conjunction with one of the deep brachial veins.

Tribvitaries.—The axillary vein receives the subcutaneous veins of the arm,
viz. the basilic at its commencement, the cephalic towards its termination ; and
between these the companion veins of the brachial artery ; it is also joined by
the several veins corresponding- with the branches of the axillary artery, viz.,

the two ctrcHmJ1e,v and the .siibftcajiulai- veins from the shoulder, the alar vein

from the axilla, and the inferior, siqwrior, and acromio-thoracie veins from the
side of the chest.

SUBCLAVIAN VEIN.

The suTjclaviaii vein is the continuation of the axillary, but is not
like it constantly provided with valves, although a pair may often be
found near its termination (Struthers, loc. cit.). It extends from the

outer margin of the first rib to the inner end of the clavicle, behind
which it terminates by joining with the internal jugular vein to form
the innominate or brachio-cephalic vein. The subclavian vein crosses

over the first rib and behind the clavicle, not reaching so high up in

the neck as the subclavian artery; it is covered by the clavicle, and by
the subclavius and sterno-raastoid muscles, and lies on a plane anterior

to the artery, from which, while resting on the rib, it is seioarated by
the scalenus anticus muscle and the phrenic nerve.

Tribiitaries.— (ff) The external and anterior jugular veins open into the sub-

clavian vein on the outer side of the scalenus anticus muscle.

[h^ The xertehral vein, commencing- in branches which proceed from the peri-

cranium and the deep mi;scles lying- behind the foramen magnum of the occipital

bone, passes outwards and do^\'nwards to reach the foramen in the transverse pro-

cess of the atlas. Through this foramen, and through the canal foi-med by the
corresponding- foramina of the other cervical vertebraB. the vein descends with the

vertebral artery. Emerg-ing at the foramen in the sixth vertebra, it runs forwards

and downwards to jom the subcla-vian vein close to its temrination : a small

branch sometimes descends through the foramen in the seventh vertebra, and
opens separately into the suljclavian. The vertebral vein is joined in its course

by several branches from the neighboiiring- muscles ; also, immediately before

its termination, b}^ a branch corresponding -with the deep cervical artery ; and in

the same situation by another branch of considerable size, which descends in

front of the bodies and transverse processes of the vertebra3 of the neck, and
may be termed the external vei-tebral vein. It communicates frequently with
the spinal veins in the neck, both those on the outer side, and those in the

interior of the spinal canal.

Varieties.—The subcla\-ian vein has been seen to pass behind the scalenus

anticus muscle along with the artery (Henle). In another case the vein and
artery changed places with relation to the muscle. The vein has been seen

several times to pass between the subcla\-ius muscle and the clavicle (Luschka).

Instead of being the continuation of a single axillary vein, the subclavian vein

is sometimes made up by the union of two brachial veins (Henle) : or it may
receive as unusual branches a bronchial vein (Weber), or a superficialis colli

inferior vein (Hj-rtl).

AZYGOS VEIN'S.

The azygos veins are longitudinal vessels formed by the union of

the veins corresponding to the arteries of the intercostal spaces, and
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are placed on the sides of the spine. In the lower part of the thorax

Fig. 313.

phagus, it passes in front of

Fig. 313.—Sketch op the Principal Systemic
Venous Trunks, the Azrcos, and Intercostal
Veins.

For the detailed description of this figure see

p. 473. Tlie following indications relate to the
accompanying part of the text:— S', the left superior
intercostal veins (the number is omitted on the
right side) ; 9, the main trunk of tJie azygos vein ; the
uppermost number marks its junction with the supe-
rior cava, the lowest its passage into the abdomen ; 9',

the left or hemiazygos ; 10, thoracic duct ; 11, inferior

vena cava ; 12, the union of a branch of the left

azygos with the left renal vein ; 13, 13', the right and
left azygos veins continued down into the abdomen,
and joining some of the lumbar veins; 15, union of

lumbar, ilio-lumbar, and sacral veins.

the two veins of opposite sides are dis

posed symmetrically, but higher up the

blood gathered fi'om some of the veins of

the left side is poured into tlie trunk on
the right, which becomes enlarged and
unsymmetrical, and has on that account
received the name of main or riijht azyyos,

while the united lower veins from the

corresponding parts on tiie left side con-

stitute the small or left azijfjos.

The right azygos vein (vena azygos

major) generally commences below by
branches from the lumbar veins (ascend-

ing lumbar) of the right side, and some-
times from the renal vein ; but not un-
frequently it receives a small branch from
the inferior cava, where that vessel turns

forwards to reach its opening in the dia-

phragm. Passing from the abdomen into

the thorax through the aortic opening in

the diaphragm, or to the outer side of

that opening through the fibres of the

right crus, the azygos vein ascends on the

bodies of the dorsal vertebrae, until it

arrives opposite the root of the right

lung, over which it arches forwards, and
then opens into the upper vena cava, im-

mediately above the point at which that

vessel is invested by the pericardium.

When passing through the opening in

the diaphragm, this vein is accompanied

by the thoracic duct, both being situated

on the right side of the aorta. In the

thorax, maintaining the same position

with respect to the duct and the oeso-

tho intercostal arteries, and is covered by
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the pleura. It is joined by the several veins which accompany the

aortic intercostal arteries of the right side ; and, at about the sixth

or seventh dorsal vertebra, by the left or smaller azygos vein. It is

also joined by several oesophageal and other small veins, and near its

termination by the bronchial vein of the right lung ; and it is generally

connected with the right superior intercostal vein. As it communicates

below with the vena cava inferior through one of the branches of that

large vein, while it terminates above in the vena cava superior, it forms

a connection between those two vessels. A few valves of imperfect

formation have been found in the azygos vein ; its branches (intercostal

veins) are provided with distinct valves.

On the left side of the chest the veins of the three or four upper

intercostal spaces are usually united into one trunk, forming the lei't

superior intercostal vein, which (as already mentioned) is most fre-

quently united with the left innominate vein, but sometimes is connected

with the main azygos vein.

Of the remaining left intercostal veins, one or two, generally about

the fifth and sixth, pass directly into the azygos ; while the lowest in

greater number unite almost constantly into one trunk, forming the

left or small azygos, which crosses to join the main azygos in the

neighbourhood of the seventh dorsal vertebra. There is frequently

union between these three sets of veins or their intercostal branches,

so that a part of one may be replaced by another, and the relative

size of the veins may be subject to considerable variation.

The left lower or small azygos vein (vena hemiazygos) commences
from one of the lumbar veins (ascending lumbar), or from the left renal

vein, and, having entered the thorax with the aorta, or through the left

crus of the diaphragm, ascends upon the spine in front of the left inter-

costal arteries, receiving the lower intercostal veins of the left side ;

and passing behind the aorta, it opens into the right azygos vein,

opposite the sixth or seventh dorsal vertebra.

Varieties.—The azygos vein lias been seen to receive the lower vena cava,

and, in such cases, is of coui-se extremely large. An example of this variety

exists in the Anatomical Musenm of Glasgow University. In one instance,

Meckel found the azygos ending in the subclavian vein.

All the intercostal veins of the left side have been observed in some instances

to join a single vein, which ended in the left innominate ; the an-angement cor-

responding with that on the right side of the body.

The bronchial veins return the blood employed in the nutrition of

the lungs. Their course corresponds with that of the bronchi, which
support them as they pass towards the root of the lungs. The bron-

chial vein of the right side opens into the trunk of the azygos vein

near its termination, that of the opposite side ends in the superior

intercostal vein.

VEINS OF THE SPINE.

The spinal veins form plexuses of closely anastomosing vessels along
the whole length of the spinal column. They have no valves.

The veins within and upon the spinal column may be distinguished

into the following sets : a. The dorsal, placed deeply in the vertebral

grooves, and resting upon the spines and arches of the vertebrre : h.

The veins lodged within the bodies of the vertebrre : c. The anterior

longitudinal, two long series of veins, or rather venous plexuses, extend
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behind the bodies of the vertebra3 in tlie whole length of the canal

:

d. The posterior longitndinal veins, situated within the canal on the

fore part of the arches of the vertebra : e. The veins of the spinal

cord. There are likewise branches of communication, some of which
connect all the other sets together, and some which bring them into

connection with the general venous system. (Breschet, "Essai sur les

Veines dn Rachis," 4to; "Traite Anatomiquc sur le Systeme Veineux,"

fol., 1829 ; Cloquet, " Traite d'Anatomic descriptive," &c.)

a.—The dorsal veins. The blood from the muscles and integument
along the back of the spine is returned by a series of short veins, which
ramify upon tlie arches and spinous processes of the vertebrte. They
run forwards close to the spinous processes, and on reaching the in-

terval between the arches of the vertebrfe, pierce the ligamenta sub-

flava, and terminate in a venous plexus within the canal. Towards the

outer part of the intervertebral grooves other veins arise, which pass

obliquely forwards, through the intertransverse spaces, in company
with the posterior branches of the lumbar and intercostal arteries, and
open into the veins which accompany those vessels.

Fig. 3U. Fig. 314, A and B.—HorazoNTAi, and Vertical
Sections op the Lower Dorsal Vertebra,
SHOWING THE EXTERNAL AND INTERNAL VeINS
OP THE Spine (after Breschet). |

a, spinous process ; h, transverse process ; c,

l)Ocly ; d, sjjinal canal ; 1, anterior external veins

of the bodj' ; 2, posterior external veins of the

vertebral column communicating witli the internal

and foi-ming a plexus over the lamin;o and pro-

cesses; 3, the posterior, and 4, the antci-ior in-

ternal plexus of veins of the vertebral canal ; 5,

the internal veins of the body joining tlie intei'nal

spinal veins ; 6, the lateral veins, which ai-e joined

by the internal and external spinal veins, and
themselves unite with the intercostal.

//.—The veins of the bodies of the
vertebrae (venie basis vertebrarum,

—Dupuytren) are comparatively large

vessels contained in the canals within

the bodies of the vertebra3 ; the arteries

which accompany them being very small.

They anastomose on the front of the

bones with some of the superficial veins ;

and the trunk of each, having reached

the spinal canal through the foramen

in the posterior surface of the body of

the vertebra, divides into two branches, which diverge and terminate

in the large sjiinal veins l)ehind the bodies of the vertebrae.

f.—The anterior longittidinal spinal veins.—The blood collected

by the different vessels here described is poured into two large veins, or

rather tortuous venous canals, which extend, one on each side, along

the whole length of the spinal canal behind the bodies of the vertebra}.

These vessels (the great spinal veins of Breschet) are alternately con-

stricted and enlarged, the constricted points corresponding witli the

intervertebral foramina, where they are drawn forwards, and bound
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down by tlie branches of communication wliich pass outwards. In
some parts the veins are double, or even triple, so as to form a plexus,

and occasionally they are altogether interrupted. In the thoracic

region their communicating branches open into the intercostal veins,

in the loins inio the lumbar veins, in the neck for the most part into

the veiieljral.

d. The posterior longitudinal spinal veins are a complex interlace-

ment of tortuous veins along the inner or anterior surface of the arches

of the vertebrae. In the lower part of the canal this interlacement of
veins is not so close as in the upper portion, Avhere it usually conceals

(if the injection has been successful) the whole surface of the dura
mater. These veins converge to the intervertebral foramina, and join

by rather small vessels with the intercostal veins.

c.—The veins of the spinal cord (Breschet) ramify upon tlie cord
and its nerves, enclosed within the sheath formed by the dura mater.
Thougli they communicate with the other spinal veins, they are not
injected with them, even when the injecting process is most successful.

Very small, long, and tortuous, they run upon both surfaces of the cord,

and form a diffused network. They become larger, for the most
part, as they ascend, but near the base of the skull they are smaher
than in the lumbar region. They communicate freely with the spinal

veins and plexuses, by means of branches which accompany the nerves
towards the intervertebral foramina. Near the base of the skull they
unite to form two or three small trunks, which communicate by trans-

verse branches with the vertebral veins, and terminate in the inferior

cerebellar veins, or in the petrosal sinuses.

From a consideration of the connection and arrangement of the
different parts of these complex veins, it would appear that the main
currents of the blood in each part jSow through them horizontally.

The dorsal veins pour their blood into the longitudinal plexus on the
inner surface of the arches of the vertebra ; thence it is collected, at

each of the intervertebral foramina, by two or three small converging
branches, which open into some of the veins outside the vertebral
column in front, viz., into the lumbar, azygos, and cervical veins. Into
these, also, the contents of the great spinal veins are conveyed by the
short communicating branches already noticed.

INPEmOR VEJSTA CAVA.
The lower or ascending vena cava returns the blood from the

lower limbs, and from the viscera of the pelvis and abdomen. It

commences at the junction of the two common iliac veins on the side
of the fifth lumbar vertebra, and thence ascends along the right side
of the aorta, as far as the posterior border of the liver ; "it there
becomes lodged in a groove in that organ, and inclines forwards to
reach the_ opening in the diaphragm appropriated to it, and after beiug
enclosed in a fold of the pericardium, terminates in the right auricle

of l;he heart. A large valve is situated at its entrance into the
auricle, named the valve of Eustachius, which, however, as explained
in the description of the heart, is only a vestige of a foetal structure,

variable in size, and without influence in preventing reflux of the
blood.

Tributaeies.—Besides the common iliac veins, the inferior vena
cava receives the following.



494 THE INFEEIOR VENA CAVA.

a.—Tlic middle sacral vein, taking its course upwai'ds on the front

of the sacrum, opens into the left common iliac vein, or into the com-
mencement of the vena cava.

1).—T]ie lumbar veins correspond in number with the arteries of tho
same name : they commence by small posfrrior branches in the muscles
of the back ; and by others from the -walls of the abdomen, where they
communicate with the epigastric and other veins in the neighbour-
hood. Having reached the spine, they receive branches from the
spinal plexuses, and proceed forward upon the bodies of the vertcbrte,

behind the ]^)6oas muscle : those on the left side passing l^ehind the
aorta, terminate in the back of the vena cava. Some of these veins

are frequently found to unite into a single trunk before their termina-
tion. The "lumbar veins of the same side communicate with each
other by branches which cross in front of the transverse processes.

Not unfrequently a branch of this description is met with called the
ascending himlar vein, which connects more or less completely the

common iliac vein, the ilio-lumbar and lumbar veins, and the azygos
vein.

c.—The spermatic veins, proceeding upwards from the testicle and
forming part of the constituents of the spermatic cord, enter the
abdomen, and ascend on the psoas muscle behind the peritoneum.
Below the abdominal ring there are numerous convoluted branches
forming the spermatic jJlexus (plexus pampiniformis). These branches
gradually unite and form a single vessel, Avhich opens on the right side

into the lower vena cava, and on the left into the renal vein. The
spermatic veins sometimes bifurcate before their termination, each
division opening separately ; in this case the veins of the right side

may be found communicating with the vena cava and the renal vein.

In the female the ovarian veins have the same general course as the
ovarian arteries ; they form a plexus near the ovary (ovarian or pam-
piniform plexus) in the broad ligament, and communicate with the

uterine plexus.

Valves exist in the spermatic veins in man (Monro) ; and in esccD-
tional cases they have been also seen in the ovarian veins (Theile).

d.—The renal or emulgent veins are short but of very considerable

size. That of the left side is longer than that of the right, and passes

in front of the aorta. They join the vena cava at nearly a right angle.

The renal veins usually receive branches from the suprarenal capsules
;

the left has also opening into it the spermatic vein of the same side.

A valve is usually found at the orifice of the left spermatic vein, or in
the renal vein within a quarter of an inch from the orifice of the sper-

matic. (Ptivington. Journ. of Anat. Vol. VIL, p. 163.)

e.—The capsular or suprarenal veins, though actually small, are,

relatively to the organs from which they arise, of considerable size.

On the right side the vein ends in the vena cava, and on the left in the

renal or phrenic vein.

/.—The phrenic veins follow exactly the course of the arteries sup-

plied to the diaphragm by the abdominal aorta.

g.—The hepatic veins return from the liver the blood sent to that

organ by the portal vein and hepatic artery. They converge to the

groove in v,liich the inferior vena cava lies, and pass at once obliquely

into that vein. There are usually three sets of hepatic veins pro-

ceeding to this common point : those from the right and left lobes are
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oblique in their direction, those from the middle of the liver and the
lobule of Spigelius have an intermediate position and course. The
hepatic veius have no valves ; but, owing to their oblique entrance
into the vena cava, a semi-lunar fold is seen at the lower border of the

orifice of each vein.

Varieties.—The lower vena cava presents some occasional deviations from its

ordinary condition, which may be briefly noticed.

In the lower part of its course it is sometimes placed to the left side of the
aorta, and. after receiving the left renal vein, resumes its ordinary position by
crossing over the great artery. Less frequently, the vena cava is placed alto-

gether on the left side, and is continued upwards to the heart, without any
change in its direction ; this occui's in cases of transposition of the thoracic

and abdominal viscera and of the great vessels.

In a more numerous class of cases, the left common iliac vein, instead of

joining the right in its usual position, is connected with it only by a small

branch, and then ascends on the left side of the aorta. After receiving the left

renal vein, it crosses over the aorta, and terminates by uniting with the common
iliac vein of the right side. In these cases, the vena cava inferior can be said

to exist only at the upper part of the abdomen, and below this point there is a
vein on each side of the aorta.

Lastly, the lower vena cava, instead of ending in the right auricle of the heart,

has been seen to join the right azygos vein, which is then -s-ery large so that the

)]lood from the lower, as well as from the upper part of the body, is returned to

the heart through the upper vena cava. In this case, the hepatic veins do not
join the lower cava, but pass directly into the right auricle, at the usual place of

termination of the great vein. (Specimen in Glasgow University Museum.)
The left renal vein has been seen to cross behind the aorta.

In a remarkable case, observed by Rothe, one of the hepatic veins ended, not
in the lower cava, nor in the right auricle, but in the right ventricle of the heart,

its orifice being guarded by valves. (Act. Acad. Joseph. Med. Chir. Yindobonensis,

t. i. p. 233, tab, o. Yindobons, 1788.)

VEIN'S OP THE LOWER LIMB AI^D PELVIS.

The veins of the lower limb are divisible into two sets, those of the
one being deeply seated, those of the other running in the superficial

fascia. All the veins of the lower limb, as high as the femoral venous
trunk, are provided with valves, and these are more numerous than in

the veins of the upper hmb. The deep veins have more valves than
the subcutaneous set.

SUPERFICIAL VEINS OP THE LOWER LIMB.

Immediately beneath the integument, on the dorsum of the foot,

there exists a network of veins forming an arch, from which issue two
principal trunks, which are named the internal or long and the external
or short saphenous veins.

The internal or long saphenous vein extends from the ankle to

within an inch and a half of Poupart's ligament. Taking rise fi-om

the plexus of veins on the dorsum of the foot, it passes upwards in
front of the inner ankle, and along the inner border of the tibia,

accompanied by the internal saphenous nerve. It inclines a little

backwards as it passes the inner condyle of the femur, and ascending
along the inner and fore part of the thigh, it terminates in the femoral
vein, at the sajfJienous opcnii^g in the fascia lata, through which it

passes.

In the leg it communicates with the deep veins accompanying the
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anterior and posterior tibial arteries, and in the tliigh one or more
branches pass between it and the femoral A-ein. This long vein has a

variable number of valves. Sometimes six have been counted ; in other

cases only four or even two. It contains more
Fig. 31.'. in its course throngli the thigh than in the hs:.

t \i
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Fig. D15.

—

Superficial Veins of the Fkunt and Inner
Side of the Lower Limb.

1, the saphenous apcrtui-e of tlie fascia lata ; a, super-

ficial epigastric yein ; h, external pudic ; c, superficial cir-

cumflex iliac ; d, external or short saphenous beginning on

the dorsum of the foot (see Fig. SIC).

Tributaries.—The long saphenous vein is joinM
in its course by numerous cutaneous vessels. Close to

its termination it receives, besides a considerable

anterior branch, the siqierjiclal cjngastric, external

2}iidic, and su2)erfe'ial rircitvifh'.r iliar veins correspond-

ing severally to arterial branches of the same name.
It is also usually joined near its termination by a

jjoisterior branch of considerable size, coming from
the posterior and inner part of the thigh.

The external or short saphenous vein pro-

ceeds from branches, which arise along the

outer side of the dorsum of the foot. It passes

behind the outer ankle, and ascends the leg

along the border of the tendo Achillis and on
the belly of the gastrocnemius musclcj accom-

panied by the external saphenous nerve ; run-

ning upwards between the heads of the gastro-

cnemius, it unites with the popliteal vein. Oppo-
site the ankle and along the leg it communicates
with the deep veins : and it receives superficial

accessory veins from the outer part of the foot

and the back of the leg.

Variety.—The short saphenous vein sometimes
issues from the popliteal space, and winding round
the inside of the thigh, opens into the long saphenous
vein.

a?HE DEEP VEINS OF THE LOWER LIMB.

The deep veins accompany the arteries and

their branches, following exactly their distribu-

tion. Those below the knee, being for the most

part disposed in pairs, and presenting the dis-

position described in the corresponding veins of

the upper limb, are named the vense comites

of the vessels with wliich they are associated.

The vente comites of the arteries of the leg,

namely, the anterior and posterior tibial

veins (the latter having previously received the

peroneal), unite near the lower border of the

popliteus muscle, and form by their junction the popliteal vein. The

valves of the deep veins of the leg are very numerous,—ten or twelve

being sometimes found between the heel and the knee.
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The popliteal vein, thus formed, receives smaller branches corre-

sponding with the articular and muscular arteries, and the larger
branch named the external saphenous vein. In its course through the
bam, the popliteal vein is placed at first internally to the popliteal

artery, then behind, and lastly to the outer side of it, but always pos-
teriorly and between it and the nerve. Thus situated, it passes up
through the aperture in the adductor magnus, and becomes continuous
with the femoral vein.

Varieties.—The union of the veins which fonn the popliteal is often farther
np than usual, and the lower part of the artery is accompanied by two veins.

Tliis an-angement in some rare cases extends to the entire length of the artery.

Fiff. 316. Fiff. 317.

IH
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316.— OiTTLiNE OP THE Posterior or Short Saphenous Vein.

The vein, commencing on the dorsum and outside of the foot, is seen to pass up
behind the outer ankle and to dip beneath the fascia in the popliteal space.

Fig. 317.

—

View of the Veins of the Groin and neighbouring parts (from
R. Quain). I

The full description of this figure will be found at p. 455. The following numlierj
indicate the veins :—2, the femoral vein ; 3, the large or internal saphenous vein ;

3',

anterior saphenous ; 4, superficial circumflex veins with twigs to the inguinal glands ;

5, sux^erficial epigastric ; 6, superficial pudic.

The femoral vein extends, like the artery which it accompanies,
through the upper two-thirds of the thigh, and terminates at Poupart's
ligament in the external iliac vein. Placed at first outside the artery,

it gradually inclines inwards behind it; and on reaching Poupart's
ligament, lies on the inner side, on the same plane with the arter}'-, and
separated from it only by a slight partition of the mernl^ranons sheath,



498 THE ILIAC VEIXS.

by which they are both invested. In the lower part of its course, the

vein receives all the branches which accompany the oflFsets of the chief

artery. In the upper part, the deep femoral vein ojiens into it, having

first received all the branches from muscles supplied by the deep femoral

artery. Near its termination the femoral vein is joined by the in-

ternal saphenous vein.

Varieties.—The femoral vein occasionally pui'sues a course different from

that of the artery along the thigh. Extending iipwards from the popliteal space,

the vein in such cases perforates the adductor magnus above the ordinary posi-

tion, and. joining with the deep femoral vein, first approaches the femoral

ai-tery at tlie gToin. The same vein is sometimes double in a small part, or more

rarely in almost its whole length.

EXTERNAL ILIAC VEIN.

The external iliac vein is the continuation of the femoral vein from

Poupart's ligament to the junction of the internal iliac vein, in the

neighbourhood of the sacro-iHac articulation. It is at first iuternal to

the artery, and on the left side it continues in that position, but on the

right side it gradually inclines somewhat behind the artery. It does

not possess valves.

Tributaries.—Xear its commencement at Poupart's ligament, the external

iliac vein receives the circumjlcx lUac and tlie cpifiastric veuis.

INTERNAL ILIAC VEIN.

The internal iliac vein is formed by the union of branches which
accompany the corresponding branches of the internal iliac artery. The
umbilical vein of the foetus, however, which in the cord accompanies the

corresponding arteries, diverges from these arteries within the body,

and passes upwards to the liver. The internal iliac vein lies behind

tlie corresponding artery in front of the sacro-iliac articulation, and,

after a short course upwards to the margin of the pelvis, joins with

the external iliac vein to form the common iliac. No valves are

found in the trunk of the internal iliac vein, but they exist in its

branches.

Tributaries.—The tributaries of the internal iliac vein correspond

in general to the various branches of the internal iliac artery, with the

exception that the internal pudic vein docs not receive the main supply

of blood from the dorsal vein of the penis. The visceral veins are

remarkable for their size and frequent anastomoses, and have been

described as forming a series of plexuses, severally named the vesical,

jirostatir, JurmorrlioiilaJ, uterine, and varjinal.

The vesical plexus consists of vessels which ramify over the whole
of the bladder external to its muscular coat, being particularly large and
numerous towards the base of the organ, where they are closely con-

nected with the prostatic and ha3morrhoidal plexuses in the male, and
with the vaginal plexus in the female.

The prostatic plexus receives two large vessels, one at each side,

the divisions of tlie dorsal vein of the penis. These, coursing down-

wards and backwards on the sides of the prostate gland, expand

into a close network at the base of the gland, which is quite encircled

by it.

The hsemorrhoidal plexus consists of enlarged and copiously anas-

tomosing veins in the walls of the lower part of the rectum, imme-
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diateiy underneath the mucous membrane. From it proceed superior,

middle, and inferior heemorrhoidal veins accompanying the arteries of

the same name, and it communicates freely with the plexuses in front of

it. The superior hscmorrhoidal vein being a branch belonging to the

portal system, the hsemorrhoidal plexus forms a very direct communi-
cation between the portal and general venous systems.

Fig. 318.—Internal Fig. 318
View of the Male
Pelvis fkom the
left side, to show
the Principal

Veins. (A. T.) i

The greater part of

the OS innommatiim
and pelvic wall of the

left side, and the

upper parts of the

rectum and urinary

Ijladder, have been
lemoved : the lefl

common iliac and the

light internal iliac

arteries, and the left

external and internal

iliac veins, have been
cut short. «, the right

jjsoas magnus muscle

;

6, the anterior su-

perior iliac spine ; c,

Poupart's ligament ;

d, the cavernous and
spongy body of the

penis divided near the

root ; + , the spongy
body of the bulb,

abovewhich the mem-
branous part of the

urethra, the prostate,

&c. ; €, the left os

imbis close to the

symphysis
; /, the

anus
; g, the spine of

the ischium with the

short sacro-sciatic ligament ; 7i, auricular sacro-iliac surface

bladder ; k, exterior of the rectum ; I, transverse j)rocess of the fourth lumbar vertebra
;

1, lower part of the vena cava inferior; 1', abdominal aorta ; 2, common iliac veins;
2', right common iliac artery ; 3, external iliac veins ;

3', external iliac artery ; 4, internal

iliac veins, that of the I'ight side entire, that of the left divided and in great part

removed ; 5, middle and other veins of the sacral plexus ; 6, ilio-lumbar and lumbar
veins ; 7, right gluteal and upper lateral sacral veins ; 8, 8', obturator vein and artery

of the right side ; 9, pelvic plexus of veins of the right side ;
9', that of the left side

connected with the lower vesical plexus ; 10, placed on the right side on the short sacro-

sciatic ligament immediately below the division of the internal iliac vein into the pudic

and sciatic veins : on the left side, below 4, the sciatic vein is cut short ; 10, lower

down, the pudic vein ; 10', the perineal veins ; 11, placed on the prostate among the

lower vesical veins, into one of which the left dorsal vein of the penis, 11, is seen to

pass ; I'J, placed on the lower part of the rectum, may indicate the plexus of hremorr-

hoidal veins.

The vaginal plexus, surrounding the vagina principally in its

lower part, communicates freely with the hoemorrhoidal and vesical

plexuses.

K s 2

interior of the urinary
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The uterine plexus pours its blood in greatest part into the ovarian

veins, and is not considerable except in pregnancy.

The dorsal vein of the penis commences by branches which issue

from the glans penis, and form in the first instance two veins, one at

each side of the middle line, in the dorsal groove of the penis. These

receive branches from the spongy body of the penis, and some super-

ficial veins which accompany the external pudic arteries, and proceeding

backwards unite and form a short trunk which enters the pelvis

beneath the subpubic ligament. Here it divides into two branches,

which are directed obliquely downwards over the prostate and the neck

of the bladder, and are united with the prostatic plexus.

COMMON ILIAC VEIN.

The common iliac vein is formed by the confluence of the external

and internal iliac veins. Extending from the sacro-iliac articulation

upwards to near the junction of the fifth with the fourth lumbar ver-

tebra, at a point a little to the right of the middle line, the two common
iliac veins unite to form the lower or ascending vena cava. The right

vein is shorter than the left, and is nearly vertical in its direction. The
right vein is placed behind, and then to the outer side of its artery ;

whilst the left vein is to the inner side of the left common iliac artery,

and then passes behind the right. These veins are destitute of valves.

THE PORTAL SYSTEM OP VEITTS.

The portal vein differs from other veins of the body in being sub-

divided into branches at both its extremities. The branches of origin,

by the union of which it may be said to be formed, are the veins of the

chylopoietic viscera, viz., the stomach, intestine, pancreas, and spleen

;

the other branches, or those of distribution, ramifying after the manner
of an artery in the substance of the liver, convey to the capillaries of

that organ the blood collected in the main trunk. This blood, together

with that of the hepatic artery, after having served for the secretion

of the bile and the nourishment of the liver, is withdrawn from that

organ by the hepatic veins, and carried by them into the vena cava

inferior.

The portal vein or vena portae is about three inches in length.

Commencing at the junction of the splenic and superior mesenteric

veins, it passes upwards and a little to the right to reach the transverse

fissure of the liver. It is placed close behind the hepatic artery and the

bile-duct : and is surrounded by the filaments of the hepatic plexus of

nerves, together with numerous lymphatics. All these are imbedded in

loose connective tissue, and enclosed within the layers of the small

omentum. Within the transverse fissure it is somewhat enlarged, and
is there named sim/s of ihe portal vein.

Near the right end of the transverse fissure, the vena portae divides

into two branches. That of the ruiht side enters directly the substance

of the corresponding lobe of the liver, and spreads out into branches,

each of which is accompanied by an offset of the hepatic artery and
of the hepatic duct. The left branch, which is smaller, but necessarily

longer, passes across to gain the left end of the transverse fissure, where
it enters the liver and ramifies like the preceding branch.
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Tributaries.—The principal branches which by their union contri-

bute to form the vena portse are the coronary vein of the stomach, the
superior mesenteric, and the splenic veins. The cystic vein is also

sometimes a lateral tributary of the portal vein, l)ut more frequently
proceeds from its right branch.

Fig. 319.

—

View op the Prin- Fig. 319.

ciPAL Branches op the Vena
P0RT.E. i

1, lower surface of tlie right

lobe of the liver ; 2, stomach ; 3,

spleen ; 4, pancreas ; 5, duodenum ;

•3, ascending colon ; 7, small intes-

tines ; 8, descending colon ; a, vena
porta} dividing in the transverse

fissure of the liver ; h, splenic vein
;

c, right gastro-epiploic ; d, inferior

mesenteric ; e, superior mesenteric

vein
; /, superior mesenteric ar-

tery.

The coronary vein of the

stomach lies parallel with
the artery of the same name.
Its size is inconsiderable,

and its direction transverse

from the cardiac to the py-
loric end of the stomach
along the small curvature.

On reaching the latter point

it turns downwards, and
opens into the trunk of the

vena portre.

Tiie splenic vein, a vessel

of very considerable size,

returns the blood not only

from the spleen, but also

from the pancreas, the duo-

denum, the greater part of the stomach and omentum, the descending
colon, and part of the rectum. It commences by five or six branches,
which issue separately from the fissure of the spleen, and soon join to
form a single vessel. It is directed from left to right beneath the
pancreas, in company with the splenic arterj-, below which it is placed.
On reaching the front of the spine it joins the superior mesenteric
vein, nearly at a right angle. It receives gasiric branches (vasa brevia)
from the left extremity of the stomach, the left gasiro-epiplok vein, some
pancreatic and (Imdenal branches, and also the inferior mesenteric vein.

The superior mesenteric vein lies to the right side, and some-
what in front of the artery of the same name. The distribution of its

branches corresponds with that of the superior mesenteric artery, and
it returns the blood from the several parts supplied by that vessel, viz.,

from the small intestine, and from the ascending and transverse parts of
the colon. The trunk, formed by the union of its several branches,
inclines upwards and to the right side, passing in front of the duodenum
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and behind the pancreas, Avhere it joins with the splenic vein to form
the vena portce.

Fig. 320. Fig. 320. — Diagramma-
tic Outline of the
Portal Vein and its

EELATIONTO THeLiVER,
&c. (A. T.) A

The liver is supposed
to be turned ujnvards so

as to present a portion of

its under surface. a,

gall-bladder ; b, square
lol)e ; c, left lobe ; 1,

trunk of the vena iwrtsd ;

2, great or superior me-
senteric vein ; 2', its

middle colic branch, form-

ing loops of communica-
tion between the right

and left colic veins ; 3,

intestinal branches ; +

,

small pancreatico-duode-

iial branch ; 4, right

colic branch ; 5, ileo-

colic ; 6, coronary vein of

the stomach ; + + , right

gastro-epijiloic ; 7, sple-

nic vein ;
/', its branches

to the spleen ; 7", its

branches to the stomach
;

8, inferior mesenteric

vein ; 9, left colic branch;
9', its communication
with the middle colic

;

10, sigmoid ; ]1, superior

ha?morrhoidal ; 12, the

riglit, and 13, the left

division of the vena portiB

in the transverse fissure

of the liver ; 14, the ob-

literated cord of the um-
bilical vein ; 15, the ob-

literated cord of the duc-

tus venosus ; 16, part of

vena cava inferior.

The branches of

the inferior mesen-
teric vein correspond with the ramifications of the artery of the same
name. They commence at the lower part of the rectum in the hemorr-
hoidal plexus, and unite into a single vessel near the sigmoid flexure

of the colon. From this point the vein proceeds upwards and inwards
along the lumbar region, behind the peritoneum, crossing between tlie

transverse mesocolon and the spine, or farther to the'left, and then
passing beneath and behind the pancreas, it reaches the splenic vein
in which it terminates.

Varieties.—In some cases the umbilical vein remains in some degi'ce pervious
from the point where it joins the left portal branch, up to the inner surface of
the rectus muscle, and is joined in the latter situation by a branch of the deep
epigastric vein, thus establishing- a communication between the external iliac

and portal veins. This communicating branch, according to Luschka. is noiTnal,
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and is described by liim under the name of vena lyarumhiUcalis. (Champneys,

" Joum. of Anat.," vol. vi., p. 410).

VEINS OF THE HEART.

The greater number of the cardiac veius are collected into a large

common trunk which pours its blood into the posterior part of the

right auricle, in the angle between the inferior vena cava and the right

auriculo-ventricular orifice. The terminal part of this vein is consi-

derably dilated, and is named the coronary sinus. The prmcipal

veins "leading into it are named the great, the posterior, and the

anterior coronary veins. Among these the first alone deserves the

name of coronary, as it surrounds the heart in the left auriculo-ventri-

cular groove.

Besides the larger cardiac veins which join the great coronary smus,

there are also small separate veins (vence minim^e cordis), which open

directlv into the right auricle, especially along its right border. The

openings of these veins, as well as some depressions which do not admit

veins, have been named/ora;?i«ia Thebesii.

Fig. 321. — View of the Abult Heart, Fig. 321.

FROM BEHIND, TO SHOW THE CoKOXARY VeINS.

(A. T.) 1

«, placed on the back of the right auricle,

points to the Eustachian valve seen within

the opening of the inferior vena cava ; h, the

back of the left auricle; c, the right ventri-

cle ; d, left ventricle ; e, vena cava supe-

rior
; /, arch of the aorta ; 1, sinus of the

great coronary vein ; 2, great coronary vein turn-

ing round the heart in the auriculo-ventricular

groove ; 3, 4, posterior branches ; 5, one of the

small right cardiac veins passing directly into

the right auricle ; 6, the vestige of the left

superior vena cava proceeding over the left

auricle do\\Tiwards to join the coronary sinus.

The veins of the heart are without

valves excepting at their terminations.

The great cardiac vein (vena cordis

magna) is a vessel of considerable

size, and from the way in which it

coils round the left side of the base

of the heart, or rather of the ven-

tricle, it may be named "coronary." Its chief branch runs along the
groove upon the fore part of the heart, corresponding with the septum
of the ventricles. Commencing at the apex of the heart, it gradually
increases in size as it approaches the base of the ventricles, and then
inclining backwards and to the left side in the groove between tlie left

auricle and ventricle, ends in the coronary sinus : a valve of two seg-

ments closes its aperture in the sinus. In this course it receives

branches from the ventricles, especially from the left, and also from
the left auricle : and as it passes round the thick margin of the left

ventricle, it receives a vein of some size which ascends to join it.

The posterior cardiac veins ascend on the back of the ventricles,

especially on the left, and open into the coronary sinus by four or more
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Yalved orifices. One of these, larger than the rest, (middle or posterior

cardiac vein), ascends along the groove between the ventricles upon
the posterior surface of the heart. It commences by small branches at

the apex of the heart, which communicate with those of the preceding

vein, and then ascends to the base, receiving branches from the sulj-

stance of both ventricles.

The small or anterior cardiac veins {vena3 cordis parvas) are

several small branches, which commence upon the anterior surface of

the right ventricle, and passing upwards and outwards, open separately

into the right auricle, after having crossed over the groove between it

and the ventricle.

The coronary sinus is about an inch in length, and is placed at the

back of the heart in the transverse groove between the left auricle and
ventricle, where it is covered by the muscular fibres of the auricle. At
one end it is joined by a small vein from the right side, and opens into

the right auricle beneath the Thebesian valve ; at the other, it receives

the large coronary vein, and a small straight vein directed obliquely

along the back of the left auricle ; whilst between those points other

veins enter it from the back of the heart. All the veins joining it,

except the small oblique vein, are provided with more or less complece
valves at their terminations.

The coronary sinus, together with the small oblique vein above referred to,

considered with reference to their early foetal condition and certain malfonna-
tlons to which they are subject along- with other neighbouring veins, may be
looked upon rather as the persistent terminal parts of a typically distinct left

superior vena cava, than as simply the main stem of the cardiac veins. The
explanation of this wiU be found in the description of the development of these

veins.

2.—THE ABSOEBENT VESSELS.

The absorbent vessels are divisible physiologically into two sets ;

—

the lacteals , which convey the chyle from the alimentary canal to the

thoracic duct ; and the lympliatics, which take up the lymph from all

the other parts of the body, and return it into the venous system.

Anatomically considered, however, the lacteals are not different from
the lymphatics, and may be regarded as the absorbents of the mucous
membrane of the intestine. The larger lacteals and lymphatics arc

provided with numerous valves, which give them, when distended, a
somewhat moniliform appearance ; and both are connected in their

course with lacteal or lymphatic glands.

The general anatomy of the absorbents having been elsewhere de-

tailed, only their course and position remain to be here described.

They are gathered into a right and a left trunk, which open into the

angles of union of the subclavian and internal jugular veins. The
large vessel of the left side traversing the thorax is named the thoracic

duct : it receives not only the lymphatics of its own side of the head
and arm, and the most of those of the trunk, but likewise the lymphatics
of both lower limbs, and the whole of the lacteals. The vessel of the

right side is named the riyht lympliatic duct, and receives the Ij-mphatics

only of that side of the head and neck and upper part of the trunk.

THE THORACIC DUCT.
The thoracic duct is the common trunk which receives the absorbents

from both the lower limbs, from the abdominal viscera (except part of
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S-

the upper surface of the liver), aud from the walls of the abdomen, from
the left side of the thorax, left lung,

left side of the heart, and left upper Fig- 322.

limb, and from the left side of the head
and neck. It is from fifteen to eighteen

inches long in the adult, and extends

usually from the second lumbar vertebra

to the root of the neck. Its commence-
ment, however, is often as low as the

third lumbar vertebra ; and in some cases

as high as the first lumbar, or even

the last dorsal vertebra. Here there

is usually a dilatation of the duct, of

variable size, which is called recep-

tacidum chyli (Pecquet), and is the

common place of junction of the lym-

phatics from the lower limb with the

trunks of the lacteal vessels.

Fig. 322.

—

Sketch of the Thoracic
THE PkINCIPAL Si'STEMIG VeINS.

Dpct with
(A. T.)

The full description of this figure will be found
at p. 473.

10, 10, indicate the thoracic duct ; the lower

number is close to the receptaculum chyli, the upper
is on the fourth dorsal vertebra, above which the

duct inclines to the left ; 6, on the left subclavian

vein, marks the termination of the duct in the

angle of union of the subclavian and iutemal jugu-

lar veins ; :>, on the right subclavian vein, indicates

the similar termination of the right lymphatic
trunk.

1U

The lower part of the thoracic duct is

generally wider than the rest, being about
three lines in diameter ; it lies at first

to the right side of or behind the aorta ;

it then ascends on the right side of that

vessel, in contact with the right crus of

the diaphragm, to the thorax, where it is

placed at first upon the front of the dorsal

vertebra?, between the aorta and the azy-

gos vein. The duct ascends, gi'a dually

inclining to the left, and at the same time
diminishing slightly in size, until it

reaches the third dorsal vertebra, where,
passing l.iehind the arch of the aorta,

it comes into contact with the (Dcsophagus,

lying between the left side of that tube
and the pleura. Continuing its course '^VlC}
into the neck to the level of the upper
border of the seventh cervical vertebra,

"^

it changes its direction and turns for-

wards, at the same time arching downwards and outwards so as to

14* 14
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describe a curve over the apex of the pleura, and then terminates on
the outer side of the internal juo;ular vein, in the angle formed by the

union of that vein with the subclavian. The diminution in the size

of the duct as it ascends is such that at the fifth dorsal vertebra it

is often only two lines in diameter, but above this point it again
enlarges. The duct is generally waving and tortuous in its course,

and is constricted at intervals so as to give it a varicose appearance.
The thoracic duct has numerous double valves at short intervals

throughout its whole course, the constrictions of their attachments
giving a nodulated appearance to the vessel. They are more numerous
in the upper part of the duct. At the termination of the duct in

the veins there is a valve of two segments, so placed as to allow

the contents of the duct freely to pass into the veins, but which
effectually prevents the reflux of either chyle or blood into the

duct.

Varieties.—The thoracic duct is not always a single trnnk throughout its

whole extent ; it frequently divides oi">posite the seventh or eighth dorsal ver-

tebra into two trunks, which soon join again : sometimes it separates for a short

distance into three divisions, which afterwards unite, and enclose between them
spaces or islets. Crurkshank in one case fomid the duct double in its entire

length ;

" in another triple, or nearly so."' In the neck, the thoracic duct often

divides into two or three branches, which in some instances terminate separately

in the great veins, but in other cases unite first into a coiiimon trunk. In a case

of right aortic arch the thoracic duct has been observed to end in the veins of

the right side (A. Thomson). Dr. Morrison Watson describes a case in which
without transposition of the viscera, or any change in the disposition of the

branches of the aorta, the thoracic duct terminated in the veins of the right side.

and no trace of a left lymphatic duct could be discovered. (" Journ. of Anat.,"

vol. vi., p. 427.) In the lower animals, the termination of the thoracic duct in

the veins of the right side as well as of the left is not uncommon.

THE EIGHT LYMPHATIC DUCT.

The right lymphatic duct is a short vessel, about a line or a little

more in diameter, and about a quarter or half an inch in length, which
receives the lymph from the absorbents of the right upper limb, the

right side of the head and neck, the right side of the chest, the right

lung, and the right half of the heart, and from part of the upper surface

of the liver. It enters obliquely into the receding angle formed by the

union of the right subclavian and internal jugular veins, where its

orifice is guarded by a double valve.

LYMPHATICS OF THE LOWER LIMB.

The lymphatics of the lower limb are arranged in a superficial and a

deep series. Those of the superficial series, together with the super-

ficial lymphatics of the lower half of the trunk, converge to the super-

ficial inguinal glands ; with the exception of a few which dip into

the popliteal space. Those of the deep series converge to the deep

inguinal ghnuls.

The popliteal lymphatic glands, usually very small, and four or

five in number, surround the popliteal vessels, and are imbedded in a

quantity of loose fat. They receive from below the deep lymphatics of

tiie leg, and those which accompany the short saphenous vein ; and
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from them proceed efferent vessels,

which ascend with the femoral artery

to the groin.

Fig. 323.—YiEw OF the Scperficial Lym-
I'liATio Yessels and Glands of the
Lower Limb, as seen froji the Front
AND Inner Side (founded on Mascagui

and others). (A. T.) i

1,1, upper inguinal glands receiving the

lower abdominal, the inguinal, jjenal, and
scrotal lymphatic vessels ; 2, 2, femoral or

lower inguinal glands, receiving the anterior,

internal, and external femoral lymphatic ves-

sels ;
2', the internal lymphatic vessels ; 3, 3,

large plexus of lymphatic vessels in thecourse

of the saphenous veins ; 4, the same descend-

ing upon the leg ; 5, ijosterior lymphatics of

the calf of the leg ; 6, lymphatic vessels of

the dorsum of the foot ; 7, those of the heel

and inner ankle.

The superficial inguinal glands
vary much in number, amounting
on an average to eight or ten : they

are divisible into a superior or

oblique and an inferior or vertical

set. The oblique glands lie in the

line of Poupart's ligament and re-

ceive lymphatics from the integu-

ments of the trunk and genital

organs, together Avith a few from
the upper and outer ])art of the

limb: the vertical glands surround

the upper part of the long saphenous

vein, and extend two or three inches

downwards along the course of that

vessel ; they receive the greater

number of the lymphatics which

ascend from the limb. The efferent

vessels of tlie superficial inguinal

glands perforate the fascia, come
into connection with those situated

deeply, pass into the abdomen by
the side of the blood-vessels, and
being connected with a chain of

lymphatics which lie along the ex-

ternal iliac artery, terminate in the

lumbar glands.

The deep-seated inguinal
glands are placed beneath the

others, and surround the femoral

artery and vein.

The superficial lymphatics of
the lower limb arise in two sets,

one fram the inner part of the dor-

Fi.' s:i
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sum and sole of the foot, the other from the outer. The inner vessels

follow a similar course to that of the internal saphenous vein : passing
partly in front and partly behind the inner ankle, they ascend along the

inner side of the knee and front of the thigh, and terminate in the

superficial inguinal glands. The outer vessels, ascending from the outer

side of the foot, pass in great part obliquely across the popliteal space

to join the inner set above the knee; in part they reach the inner

set by crossing in front of the tibia ; and a small number of them
accompanying the external saphenous vein, dip down between the

heads of the gastrocnemius muscle, and end in the popliteal glands.

From the middle line of the back of the thigh lymphatics pass round
on both sides to reach the inguinal glands. (Mascagni, "Vasorum
Lymph. Historia," 1787.)

The deep-seated lympliatics of the lower limb are associated in

their whole course with the deep blood-vessels. In the leg they consist

of three divisions, namely, anterior tibial, posterior tibial and peroneal.

Neither these nor the superficial absorbents pass through any lymphatic
gland in the \Qg, unless it be those lymphatics which accompany tlie

anterior tibial artery, near which a small gland is sometimes found
on the front of the interosseous ligament, above the middle of the leg.

The several sets of deep lymphatics in the leg enter the lymphatic glands
situated in the popliteal space. The efferent vessels from those glands

are joined by other lymphatics in contact with the branches of the femoral

artery, and enter the deep inguinal glands. Other deep lympliatics,

derived from the muscles of the gluteal region, and many proceeding

from the adductor muscles of the thigh, enter the cavity of the pelvis

in company with the gluteal, sciatic, and obturator arteries, and pass

through a series of glands situated in the neighbourhood of the internal

and common iliac arteries.

The superficial lympliatics of the lower half of the trunk con-

verge to the superficial inguinal glands, the direction of some of them
being indicated by the superficial circumflex iliac and epigastric, and
the external pudic arteries. Externally they converge to the groin from
the gluteal region and from the lower part of the back, those from the

back crossing otheis which pass upwards to the axillary glands. Ante-
riorly they descend from the greater part of the surface of the abdomen,
crossing and mingling above the umbilicus with vessels w'hich ascend

towards the axillary glands.

The superficial lymphatics of the penis usually form three vessels,

two being placed at the sides and the other on the dorsum of the

organ. Commencing in the prepuce and beneath the mucous lining

of the urethra, they pass backwards, unite on the dorsum penis, and,

again subdividing, send branches on each side to the oblique inguinal

glands. The deep-scaled lympliatics of the penis pass under the pubic
arch, and end in the glands on the internal iliac artery.

The lymphatics of the scrotum pass to the superficial inguinal

glands along the course of the external pudic arteries.

The lymphatics of the external generative organs in the female

present a disposition similar to that existing in the male.

LYMPHATICS OF THE ABDOMEN AND PELVIS.

The external iliac lymphatic glands, from six to ten or more in
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number, clustering- round the external iliac artery, receive the efferent

vessels from both deep and superficial inguinal glands.

The internal iliac lymphatic glands, a numerous series placed

on the internal iliac artery, and the sacral glands, placed in the

hollow of the sacrum, receive the lymphatics from tlie pelvic viscera

and ijarietcs.

The lumbar lymphatic glands are very large and numerous ; they
are placed in front of the lumbar vertebra, around the aorta and vena
cava. To tliese proceed the efferent vessels of the glands already men-
tioned, as well as those which accompany several of the branches of the

abdominal aorta.

The efferent absorbent vessels which proceed from the lumbar glands
progressively increase in size, while their number diminishes, and at

length they unite into a few trunks, which, with those of the lacteals,

form the origin of the thoracic duct.

The deep lymphatics of the abdominal wall in part pass along
the circumflex iliac and epigastric arteries, to the external iliac glands ;

the gi'eater number are directed backwards with the ilio-lumbar and
lumbar arteries, and, being joined by the lymphatics from the muscles
of the back, pass behind the psoas muscle to the vertebral column,
where they enter the lumbar glands.

The lacteals (vasa lactea, chylifera) commence in the coats of the

intestines by a very close plexus, and extend to the thoracic duct, in

which they all terminate : they are far more numerous in the small

than in the large intestine, so that they abound in the mesentery,

and particularly in that of the jejunum and ileum. Two series

of absorbent vessels are found along the tube of the intestine,

having different positions and directions : those nearest to the outer

surface of the intestine run longitudinally in the course of the canal,

lying beneath the peritoneal coat, whilst others, placed more deeply

between the muscular and mucous coats, run transversely round the

intestine, and are directed thence with the arteries and veins along the

mesentery, enclosed between the two layers of the peritoneum, (Cruik-

shank, " Anatomy of the Absorbent Vessels," p. 1G2.) Sometimes the

more superficial absorbents of the intestine are named lymphatics, to

distinguish them from the deep set which absorb the chyle from the

cavity of the intestine. According to Teichmann (" Das Saugader-
system," 1861, p. 75), the two plexuses have no capillary anastomoses,

but communicate only through valved vessels : this they do freely.

The lacteals, having entered the mesentery, take the course of the

blood-vessels, and pass through successive sets of numerous mesenteric
lymphatic glands.

The mesenteric glands vary in number from a hundred and thirty

to a hundred and fifty ; and in the healthy state are seldom larger than
an almond. They are most numerous in that part of the mesentery
which corresponds with the jejunum ; and they seldom occur nearer to

the attached iDorder of the intestine than two inches. Small gland.s

in limited numbers are also disseminated irregularly between the folds

of the peritoneum connected with the large intestines.

Having passed through these glands, the lacteals gradually unite as

they approach the attached border of the mesentery, and so become
diminished in number but increased in size, until at length, near the

root of the superior mesenteric artery, only two or three trunks remain,
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Fis-. 324.

Fig. 324.—PriNaPAii L\mpiivtio \Es-iLb a\d GLA^Ds a tue Abdomen and Pelvis
(modihed nom ALiscao'ni) \

a, the abdominal aorta, the upper part of it having been removed to show the deepest
lumbar plexuses of lymphatics ; a', the vena cava inferior ; 6, the right ; c, the left crus

of the diaphragm ; d, the right kidney ; e, the suprarenal body
; /, the ureter

; [/, the
psoas muscle ; h, the iliacus ; ^-j the lower part of the sacrum within the pelvis ; 1, the

commencement of the thoracic duct ; 2, 3, 2, the largest of the lymphatic and lacteal

trunks which join the thoracic duct, the hepatic, splenic, gastric, &c. ; 4, the suprarenal

lymphatics ; 5, the renal, joining some of the lumbar plexus ; 6, the spermatic ; 7, the

lumbar lymphatic vessels and glands ;
7', some of the lymphatics of the loins ; 8, those

surrounding the common iliac vessels, and proceeding from the lymphatics of the pelvis

and lower limb ; 8', lymphatics of the abdominal wall ; 9, the external iliac ; 10, the

internal iliac receiving those from the sacrum, walls of the pelvis, and at 11, and at l;

those from the viscera (bladder and rectum) ; 12, Innphatics of the dorsum of the penis

passing to those of the groin ; 13, the deep femoral lymphatics and glands.
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which end in the thoracic duct. Sometimes, however, six or seven of
these vessels open separately into the commencement of the duct.

Those from the descending colon and its sigmoid flexure usually join

some of the lumbar lymphatics, or turn upwards and open by a sepa-
rate trunk into the lower end of the thoracic duct.

The lymphatics of the stomach, like those of the intestines, are

placed, some beneath the peritoneal coat, and others between the

muscular and mucous coats. Following the direction of the blood-

vessels, they become arranged into three sets. Those of one set accom-
pany the coronary vessels, and receiving, as they run from left to right,

branches from both surfaces of the organ, turned backwards near "the

pylorus, to join some of the larger trunks. Another series, from the

left end of the stomach, follow the vasa brevia, and unite with the
lymphatics of the spleen: whilst those of the third set, guided by
the right gastro-epiploic vessels, incline from left to right along the
great curvature of the stomach, from which they pass backwards, and
at the root of the mesentery, terminate in one of the principal efferent

lacteal vessels.

The lymphatics of the rectnm, likewise in two strata, are fre-

quently of cousiderable size : immediately after leaving the intestine,

some of them pass through small glands which lie contiguous to it

;

finally, they enter the lymphatic glands situated in the hollow of the
sacrum, or those higher up in the loins. At the anus, their capillary

network is continuous with that of the cutaneous lymphatics.

The lymphatics of the spleen are placed, some immediately under
its peritoneal covering, others in the substance of the organ. Both
sets, converge to the inner side of the spleen, come into contact with
the blood-vessels, and, accompanying these, pass through a series of
small glands, and terminate in the larger lymphatics of the digestive

organs.

Lymphatics emerge from the vancrcas at different points, and join

those derived from the sjiicen.

The lymphatics of the liver are divisible into three principal sets,

according as they are placed upon its upper or its under surface, or are
spread through its substance with the blood-vessels.

The lymphatic vessels on the upper surface of the liver incline towards
particular points, and so become distinguishable into groups, of which
four are usually enumerated. 1. From the middle of this surface five

or six branches run towards the falcifonn ligament, and, being directed

forwards on this membrane, they unite to form a large trunk, which
passes upwards betvreen two slips of the attachment of the diaphragm,
behind the ensiform cartilage. Having reached the interpleural space
behind the sternum, they ascend through a chain of lymphatic glands
found upon the internal mainmary blood-vessels, 2. The second group
consists of vessels which inchne outwards towards the right lateral

ligament, opposite to which they unite into one or two larger lym-
phatics ; these pierce the diaphragm, and run forwards upon its upper
surface to join the preceding set of vessels behind the sternmn. In
some cases, however, instead of passing into the thorax, they turn

inwards on reaching the back part of the liver, and, running upon the

crus of the diaphragm, open into the thoracic duct close to its com-
mencement. 3. Anotlier set of lymphatics is found upon the left lobe

of the liver ; the vessels of which it is composed, after reaching the
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left lateral ligament pierce the diaphragm, and, turning forwards, end

in the anterior glands of the mediastinum. 4. Finally, along the fore

part of the liver some vessels vrill be observed to turn downwards and

join those placed upon the under surface.

The vnder suyface of the liver is covered by an open network of lym-

phatic vessels. On the right lobe they are directed over and under the

gall-bladder to the transverse fissure, where some join the deep lym-

phatics ; whilst others, passing through some scattered lymphatic

glands, are guided by the hepatic artery to the right side of the aorta,

where they terminate in the thoracic duct. Branches also proceed to

the concave border of the stomach, between the folds of the small

omentum, to join with the coronary lymphatics of that organ.

The deep himpliati.cs of the liver accompany the branches of the portal

vein in the substance of the organ, and pass out of the gland by the

transverse fissure. After communicating with the superficial lym-

phatics, and also with those of the stomach, they pass backwards, and

join, at tlie side of the cceliac artery, with one of the large lacteal trunks

previously to its termination in the thoracic duct.

The lymphatics ofthe Mdiiey likewise consist of a deep and a super-

ficial set. Those placed upon the surface of the organ are compara-

tively small ; they unite at the hilus of the kidney with other lym-

phatics from the substance of the gland, and then pass inwards to the

lumbar lymphatic glands. The lymphatics of the siiprarenaJ capsules

unite with those of the kidney. The lymphatic vessels of tlie vreter

are numerous ; they communicate with those of the kidney and bladder,

and for the most part terminate by union witli the former.

The lymphatics of the bla-dder, taking rise from the entire surface

of that organ, enter the glands placed near the internal iliac artery ;

with these are associated the lymphatics of tlie prostate gland and
vesicular scminnlcs.

The lymphatics of the uterus, in the unimpregnated state of the

organ, are small, but during the period of gestation they are greatly

enlarged. Issuing from the entire substance of the uterus, tlie greater

number descend, together with those of the vagina, and pass backwards

to enter the glands upon the internal iliac artery ; thus following the

course of the principal uterine blood-vessels. Others, proceeding from
the upper end of the uterus, run outwards in the folds of peritoneum

which constitute the broad ligaments, and join the lymphatics derived

from the ovaries and Fallopian tubes. The conjoined vessels then ascend

with the ovarian arteries, near the origin of which they terminate

in the lymphatic vessels and glands placed on the aorta and vena cava.

The lymphatics of the testicle commence in the substance of the

gland, and upon the surface of the tunica vaginalis. Collected into

several large trunks, they ascend with the other constituents of the

spermatic cord, pass through the inguinal canal, and accompany the

spermatic vessels in the abdomen to enter some of the lumbar lym-

phatic glands.

LYMPHATICS OP THE THORAX.

The lymphatic glands of the thorax.—Along the course of the

internal mammary blood-vessels there are placed six or seven small

glands, through which pass the lymphatics situated behind the sternum;
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they may be named the anterior mediasthial glands. Between the

intercostal muscles and in the line of the heads of the ribs on the side

of the spine is a set of glands, named intercostal, which receive the

lymphatics from the thoracic parietes and the pleura ; their efferent

ducts communicate freely with each other and open into the thoracic

duct. Three or four cardiac lymphatic glands lie behind the aortic

arch, and one before it : and another cluster, varying from fifteen to

twenty in number, is found along the oesophagus, constituting the

oesophageal gla7ids. The Ironchial glands, ten or twelve in number, are

Fi- 325.Fig. 325.—LymphaticVes-
sels OP THE He.^D and
Neck and op the Upper
Part op the Trune
(from Mascagni). i

The chest and pericar-

dium have been opened ou

the left side, and the left

mamma detached and
thrown outwards over the

left arm, so as to expose a
gi-eat part of its deep

surface.

The principal lymphatic

vessels and glands are

shown on the side of the

head and face, and in the

neck, axilla, and medias-

tinum. Between the left

internal jugular vein and
the common carotid artei-y,

the upper ascending part

of the thoracic duct marked
i, and above this, and de-

scending to 2, the arch and
last part of the duct. The
termination of the upper
lymjihatics of the dia-

phragm in the mediastinal

glands, as well as the

cardiac and the deep mam-
mary lymphatics, are also

shown.

of much larger size

than those just men-
tioned. The largest of these occupy the interval between the right and
left bronchi at their divergence, whilst others of smaller size rest upon
the first divisions of these tubes for a short distance within the lungs.
In early infancy their colour is pale red ; towards puberty, we find
them verging to grey, and studded with dark spots ; at a more advanced
age they are frequently very dark or almost black. In chronic diseases
of the lungs they sometimes become enlarged and indurated, so as to
press on the air-tubes and cause much irritation. They are frequently
the seat of tuberculous deposits.

The deep lymphatics of the thoracic walls are divisible into two
sets, the sternal and the intercostal. The sternal lymphatics, com-
mencing in the muscles of the abdomen, ascend between the fibres of
the diaphragm at its attachment to the ensiform cartilage, and continue

VOL. I. T, T
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up-vrards behind the costal cartilages to terminate on the left side in the

thoracic duct, and on the opposite side in the right lymphatic duct.

They receive branches from tlie upper surface of the liver, and small

branches from the anterior parts of the intercostal spaces. The inter-

costal lymphatics, passing backwards in each intercostal space, receive,

as they approach tlie spine, branches coming forvrard through the inter-

transverse space, and enter the intercostal glands, through the efferent

ducts of which their contents are poured on both sides of the body into

the thoracic duct.

The lymphatics of the lungs, like those of other organs, form two
sets, one being superficial, the other deep-seated. Those at the surface

run beneath the pleura, where they form a network by their anasto-

moses. Their number is considerable, but they are sometimes difficult

of demonstration. The deep lymphatics run with the pulmonary blood-

vessels. Both superficial and deep lymphatics converge to the root of the

lung, and terminate in the bronchial glands. From these, two or three

trunks issue, which ascend along the trachea to the root of the neck,

and terminate on the left side in the thoracic duct, and o;i the right in

one of the right lymphatic trunks.

The lymphatics of the heart follow the coronary arteries and veins

from the apex of the organ towards the base, where they communicate
with each other, and those of each side are gathered into one trunk.

The trunk from the right side, running upwards over the aortic arch

between the innominate and left carotid arteries to reach the trachea,

ascends to the root of the neck, and terminates in the right lymphatic

duct. The vessel from the left side proceeding along the pulmonary
artery to its bifurcation, passes through some lymphatic glands behind

the arch of the aorta, and ascends at the side of the trachea to ter-

minate in the thoracic duct.

The lymphatics of the oesophagus, unlike those of the rest of the

alimentary canal, form only one layer, which lies internal to the mus-
cular coat. They are connected with glands in the neighbourhood, and
after having communicated by anastomoses with the lymphatics of the

lungs, at and near the roots of those organs, they terminate in the

thoracic duct.

The lymphatics of the thymus gland are numerous. According

to Astley Cooper, two large vessels proceed downwards from them on
€ach cornu, and terminate in the jugular veins by one or more orifices

on each side. (Anatomy of the Thymus Gland, p. 14.)

LYMPHATICS OF THE UPPER LIMB.

In the upper limb, as in the lower, the lymphatics are arranged in a

deep and a superficial set. These two sets of vessels, together with

the lymphatics of the surface of the greater part of the back, and
those of the mamma and pectoral muscles, converge to the axillary

glands.

The lymphatic glands found in the upper limb below the axilla are

neither large nor numerous ; a few, however, are found in the course of

the brachial artery, and even of the arteries of the forearm ; and one

or more small glands are found in connection with the superficial
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^, , JT

y

lymphatics, lying near the
commencement of the basilic

vein, a little above and in front

of the inner condyle of the
humerus.

The axillary glands are

generally ten or twelve in num-
ber : they vary, however, con-
siderably in their number as

well as in their size, in diiferent

individuals ; they are mostly
placed along the axillary ves-

sels, and receive the lympha-
tics which ascend from the

limb ; but a few also lie

further forwards on the ser-

ratus magnus near the external

mammary artery, and beneath
the pectoral muscles, and
receive the lymphatics from

Fig. 326.

—

Superficial Lymphatics of the Breast,
Shoulder, and Upper Limb, from before (after

Mascagni, A. T.) |

The lymphatics are represented as lying upon the deep
fascia.

a, placed on the clavicle, points to the external jugular

vein ; b, the cephalic vein ; c, the basilic vein ; d, radial
;

e, median
; /, ulnar vein ; (/, great pectoral muscle cut

and turned outwards ; 1, superficial lymphatic vessels

and glands above the clavicle ; 2, those below the clavicle

partly joining the foregoing and dipping into the triangu-

lar space between the deltoid and pectoral muscles ; 3,

lymphatic vessels and glands jilaced along the border ef

the axilla and gi-eat pectoral muscle ; 4, upper brachial

and axillaiy glands and vessels ; 5, two small glands

placed near the bend of the arm ; 6, radial lymphatic

vessels ; 7, ulnar lymphatic vessels ; 8, 8, palmar arch

of lymphatics ; 9, 9', outer and inner sets of vessels.

the mamma and muscular walls of the chest

;

while others incline downwards at the pos-

terior boundary of the axilla, and are joined

by the lymphatics fi'om the back.

From the glands of the axilla efferent

lymphatic vessels, fewer in number, but
larger in size than the afferent vessels, pro-

ceed along the course of the subclavian artery,

in some parts twining round it. From the

top of the thorax they ascend into the neck
close to the subclavian vein, and terminate

—

those of the left side in the thoracic duct,

those of the right side in the right lymphatic

duct. Sometimes they unite into a single

trunk, which opens separately into the sub-

clavian vein near its termination.

L L 2
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The superficial lymphatics of the upper limb are UBually de-

scribed as forming two diyisions corresponding with the superficial

veins on the outer and inner borders. On the front of the limb they

arise from an arch formed in the palm of the hand by the union of two
lymphatic vessels proceeding from each finger : becoming more nu-

merous in the forearm, they are found thickly set over its surface,

whence they pass upwards in the arm ; the inner vessels in a straight

direction, and those placed further outwards inclining gradually in-

wards over the biceps muscle to reach the axillary glands. On the back

of the hand also two lymphatics proceed fi'om each finger ; and from

the copious network on the back of the forearm vessels pass over the

radial margin, and in greater number round the ulnar side to join those

in front. The lymphatic vessels in the front of the upper arm are also

joined by others which pass round each side of the limb, and by some

which descend from the shoulder.

The deep lymphatics of the upper limb correspond with the

deep blood-vessels. In the j'.nearm they consist, therefore, of three

sets, associated respectively with the radial, ulnar, and interosseous

arteries and veins. In their progress upwards some of them have com-

munication near the wrist with the superficial lymphatics ; and some of

them enter the glands which lie by the side of the brachial artery

near the bend of the elbow. They all terminate m the glands of the

axilla.

The superficial lymphatics of the chest consist of branches running

nuder cover of the pectoral muscleS; and of subcutaneous vessels, twigs

of which are continued fi'om those on the abdominal wall as low as the

umbilicus, decussating with tiie vessels which converge to the inguinal

glands.

The superficial lymphatics of the back converge to the axillary

glands from its various regions ; from the neck over the surface of the

trapezius muscle, from the posterior part of the deltoid, and from the

whole dorsal and lumbar regions as low as the crest of the ilium ; the

branches decussating infenoily with vessels leading to the inguinal

glands, and likewise cross lUi: the middle line so as to decussate with

branches of the opposite side. (Mascagni, Tab. xxii., xxiii., xxiv.)

LYMPHATICS OF THE HEAD AISTD NECK.

The lymphatic glands found on difierent pans of the head and face

are few and small : those in the neclc, on the contrary, are comparatively

very large and numerous.

The cervical glands are placed chiefly on the sides of the neck, and

are divisible into a superficial and a deep series. Of the former, some

lie beneath the base of the inferior maxillary bone ; the remainder,

arranged along the course of the external jugular vein, exist m greatest

number in the angular space behind the lower end of the sterno-mastoid

muscle, where that vein enters the subclavian vein ; at this point the

cervical glands approach and are connected with the glands of the

axilla. The deej) cervical glands are placed along the carotid artery and

internal jugular vem, extending downwards on the sheath of those

vessels as far as the thorax.

The lymphatic vessels of the cranium and face, together with those of

the tongue, pharynx, larynx and other parts of the neck, pass into the
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cervical glands. From these glands efferent vessels issue, which pro-

gressively diminish in number during their descent, and unite into two

Fis. 327.

Fig. 327. —Principal Lymphatic Vessels and Glands of the Head and Neck
ON the KiOHT Side (after Bourgery in part). ^

The inner half of the right clancle and part of the sternum have been removed so as

to expose the arch of the aorta, and the innominate artery and veins • the posterior beUy

of the omo-hyoid muscle is lemoved ; and the sterno-mastoid, sterno-hyoid, and sterno-

thyroid muscles, and a part of the external jugular vein have been divided so as to expose

the deeper parts.

a, the right innominate vein at the place where it is joined by the principal lymphatic

trunk ; a, the left vein ; h, arch of the aorta ; c, common carotid artery ; d, thyroid

gland crossed by the anterior jugular vein ; e, cut surface of the sternum
; /, outer part

of the clavicle ; 1, submaxillary lymphatic vessels ;
1', sublingual ; 2, temporal, facial

and parotid ; 3, occipital and posterior auricular ; 4, deep or descending cervical close

to the great vessels ; 5, transverse cervical ; 6, deep pectoral and axillary ; 7, on the

vena cava superior, some of the right mediastinal ; 8, on the innominate artery, some of

the deeper cardiac and bronchial ; to these last ai-e seen descending some of the lym-

phatics from the thjToid gland and lower part of the neck.

trunks, of which the left one ends in the thoracic duct, and the other in

the right lymphatic duct : sometimes, however, the main cervical

lymphatic vessel terminates separately at the junction of the subclav'an

and internal jugular veins, or in one of those veins immediately before

their union.

The lymphatics of the cranitini consist of a temporal and an
occipital .set. Those of the temporal set descend in front of the ear,
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some of the vessels passing through one or two glands usually found
near the zygoma, whilst others enter those situated on the parotid

gland ; all of them terminate in the lymphatic glands of the neck.

The cranial lymphatics of the occipital set, accompanying the occipital

artery, descend to the glands situated behind the ear, on and near the

mastoid process of the temporal bone, and hence join the superficial

lymphatics of the neck.

"Within the cranial cavity, lymphatic vessels have been demonstrated

in the pia mater and in the arachnoid membrane. Distinct vessels

have not been traced in the dura mater, nor have they been shown in

the substance of the brain. The trunks of those derived from the pia

mater pass out of the skull with the veins.

In the substance of the brain and spinal cord, according to the observations of

Robin and of His, i)fr'n-a!<cidiir spaces or canah suiTound all the bloodvessels,

even to their capillary ramifications, and are in communication with similar

spaces and lymphatic vessels in the pia mater, and, acco^xling to Axel Key and
Retzius, they may be injected from the svibarachnoid spaces. The delicate walls

of these perivascular canals agree in their histological character \\ith those of the
capillary Ijinphatic vessels, and their cavity is filled with a clear Ij-mph-like fluid,

containing numerous lymph corpuscles (Robin, in Journ. de la Physiol., 1859,

p. 5.37 ; and His, in Zeitsch. fur Wissensch. Zool., vol. xv. p. 127. See also

Vol. II. p. 572, of this work.)

The superficial lymphatics of the face, more numerous than
those of the cranium, descend obliquely in the course of the facial vein,

and join the submaxillary glands, from six to ten in number, which are

placed beneath the base of the lower maxillary bone ; a few of them in

their descent pass through some glands situated on the buccinator

muscle. The deciJ lymphatics of the face, derived from those of the

temporal fossa and the cavities of the nose, mouth, and orbit, proceed,

outwards in the course of the internal maxillary vein ; and, having
reached the angle of the jaw, they enter the glands in that neigh-

bourliood.
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Section V.—NEUROLOGY.
The nervous system consists of central and peripheral parts. To

the first belong those large masses of nervous substance forming the

brain and spinal cord, or great cerebro-spinal centre ; and to the second

belong the various nervous cords, cerebro-spinal and sympathetic, which
are distributed in diflFerent parts of the body. Along with these the

nervous system also includes the organs of the external senses and the

ganglia.

The description of the cerebro-spinal centre and of the organs of the

senses will be given in the Second Volume. The present section in-

cludes the descriptive anatomy of the cerebro-spinal and sympathetic

nerves, and of the ganglia connected with them.

THE CEREBRO-SPINAL NERVES.
The nerves directly connected with the great cerebro-spinal centre

constitute a series of symmetrical pairs, of which a certain number
issue from the cranium through diflerent foramina or apertures in its

base, and are thence strictly named cranial. The next following nerve

passes out between tiie occipital bone and the first vertebra, and the

remaining thirty nerves all issue below the corresponding vertebral

pieces of the spine. The first is sometimes distinguished by the name
of suboccipital, but to the whole series of thirty-one nerves the name
of spinal is usually given.

CRAinAL NERVES.
The cranial nerves, besides being distinguished by numbers in the

order of their passage through the dura mater lining the cranium, have

likewise received other names, according to the place or mode of their

distribution, or their functions.

The number of the cranial nerves has been variously stated as nine

or as twelve by "Willis and Soemmerring respectively. Of the nine pairs

of cranial nerves distinguished by Willis, or twelve as enumerated by
Soemmerring, the first six and the last correspond, but the seventh of

"Willis is divided into two by Soemmemng, viz., the seventh and the

eighth pairs, or the facial and the auditory nerves, while the eighth of

AVillis falls, in the more modern arrangement, into three distinct nerves,

the ninth, tenth, and eleventh, or the glosso-pharyngeal, pneumogastric

and spinal accessory nerves, as in the following table :

—

\VlLLIS.

First pair of nerves

Second „

Third „
Fourth „

Fifth

Sixth

Seventh

Eighth

Ninth

( portio dura .

\ portio mollis

^
n. vagus

' n.accessorius

SCEMMERRING.
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The arrangement of Scemmerring is on the whole the preferable one ;

but as the plan of Willis has long been in general use, it cannot be
entirely abandoned.

Connection with the encephalon.—The roots of the cranial nerves

may be traced for some depth into the substance of the encephalon, a
circumstance wliich has led to the distinction of the deep and the siipcr-

jlcial origin, by which latter is understood the place at which the nerve

appears to be attached to the surface of the encephalon.

Fig. 328.
Fig. 328. — View from
BELOW OP THE CONNEC-
TION OF THE Principal
Nerves with the
Brain. (A. T.)

The full description of

this figure will be found
at p. 534 of vol. ii. The
following refei-ences apply
to the roots of the nerves

;

I', the right olfactory tract

divided near its middle;
II, the left ojitic nerve

springing from the com-
missure which is con-

cealed by the pituitary

body ; II', the right optic

tract ; the left tract is

seen passing back into

i and c, the internal and
external corpora genicu-

lata ; III, the left oculo-

motor nerve ; IV, the

trochlear ; V, V, the

large roots of the tri-

facial nerves ; + + , the

lesser roots, the -f- of the

right side is placed on

the Gasserian ganglion
;

1, the o^Dhthalmic ; 2, the

superior maxillary, and
3, the inferior maxillary

nerves ; VI, the left ab-

ducent nerve; VII, a, h,

the facial and auditory

nerves; a, VIII, h, the

glosso-pharyngeal, pneu-

mo-gastric, and spinal ac-

cessory nerves; IX, the

right hypoglossal nerve ;

at 0, on the left side, the

rootlets are seen cut

short ; C I, the left sub-

occipital or first cervical

nerve.

The superficial origin of these nerves is quite obvious. The first pair

are attached to the under surface of the frontal'lobes, the second to the

posterior portion of the optic thalami, the third to the crura cerebri, the
fourth to the valve of Vieussens, the fifth to the sides of the pons,
and the remainder to the medulla oblongata.
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The deep connection or origin of these nerves is still in some cases a
matter of considerable uncertainty. Where they can be followed, the
fibres may be traced to, and probably in part arise from, certain col-

lections of grey substance termed "nuclei." These nuclei are further
connected by other fibres with each other and with the cerebral hemi-
spheres. The deep origin of the first or olfactory nerves is still doubt-
ful ; the second pair are connected chiefly with tlie optic thalami and
corpora quadrigemina ; the third and fourth with a nucleus deeply
placed beneath the corpora quadrigemina ; the remainder with a con-
tinuous series of collections of grey matter which lie beneath the floor of
the fourth ventricle and in the central part of the medulla oblongata,
around the central canal, as low down as the decussation of the
pyramids.

Fig. 329.

Fig. 329.

—

Lateral View of the Connection op the Principal Nerves with the
Brain. (A. T.

)

The full description of this figure will be found at p. 550, vol. ii. The following references

apply to the roots of the nerves : I, the right olfactory tract cut near its middle ; II, the

optic nerves immediately in front of the commissure ; the right optic tract is seen passing

back to the thalamus {Tli), corpora geniculata [i, c), and corpora quadrigemina (q) ; III,

the right oculo-motor nerve ; IV, the trochlear nerve rising at i; from near the valve of

Vieussens ; V, the trifacial nerve ; VI, the abducent ocular ; a, VII, b, the facial and
auditory nerves, and between them the pars intermedia ; a, VIII, b, the roots of the

glosso-phai7ngeal, pneumo-gastric, and spinal accessory nerves ; IX, the hypoglossal

nerve ; C I, the separate anterior and posterior roots of the suboccipital nerve.
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Mode of exit from the cranitim.—Each of the cranial nerves

in leaving the cranial cavity passes through a foramen or tubular

prolongation of the dura mater : some of these nerves or their main
divisions are contamed in distinct foramina of the cranium, others are

Fig. 330.

Fig. 330.— Internal A''iew of the Base of the Skull, showing the places of

E.XIT OF THE CrANIAL NeRVES. (A. T. ) ^

The dura mater is left in great part within the base of the skull : the tentorium is

I'emoved and the venous sinuses are opened. On the left side a small portion of the roof

of the orbit has been removed to show the relation of certain nerves at the cavernous

sinus and in the sphenoidal fissiu-e. The roots of the several cranial nerves have been

divided at a short distance inside the foramina of the dura mater through which they

respectively pass. I, the bulb of the olfactory nerve lying over the cribriform plate of

the ethmoid bone ; II, the optic nerves ; that of the left side cut short ; III, placed on

the pituitary body, indicates the common oculo-motor nerve : IV, the trochlear nerve

;

V, is placed on tlie left side opposite to the middle of the three divisions of the trige-

minus, which, together with the ganglion and gi'eater root, have been exposed by

opening up the dura mater ; on the right side the greater root is seen ; VI, placed

below the foramen of exit of the abducent ocular ; VII, placed on the upper part of the

petrous bone opposite the entrance of the facial and auditory nerves into the meatus

auditorius internus ; VIII, placed on the petrous bone outside the jugular foramen

opposite the place of exit of the three divisions of the eighth pair of nerves ; IX, placed

upon the basilar part of the occipital bone in front of the hji^oglossal neiwe as it passes

through the anterior condylar foramen. On the left side of the cavernous sinus, the

third, fourth, and ophthalmic division of the fifth nerves are seen keeping towards the

outer side, while the sixth nerve is deeper and close to the internal carotid arterj'. The
explanation of the remaining references in this figure will be found at p. 480.
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grouped together in one foramen. The numerous small olfactory nerves-

descend into tlie nose through the cribriform plate of the ethmoid bone ;

the optic nerve pierces the root of the lesser wing of the sphenoid bone;
the third, fourth, and sixth nerves, with the ophthalmic division of the
fifth nerve, pass through the sphenoidal fissure ; the superior maxillary
and inferior maxillary divisions of the fifth pass respectively through
the foramen rotundum and foramen ovale of the great wing of the
sphenoid ; the facial and auditory nerves pierce the petrous bone ; the

glossopharyngeal, pneumogastric, and spinal accessory nerves descend in

separate canals of the dura mater through the anterior part of the jugu-
lar foramen between the petrous and occipital bones ; and the hypoglossal

nerve passes through the anterior condylar foramen of the occipital bone.

General distribution.—The greater number of the cranial nerves
are entirely confined in their distribution within the limits of the head ;

as in the case of the first six pairs and the auditory nerve. Of these,

the olfactory, optic, and auditory are restricted to their respective

organs of sense : while the third, fourth, and sixth are exclusively

motor nerves in connection with the external and internal muscles of
the eyeball and the elevator of the upper eyelid. In the remaining
nerve, the fifth or trifacial, all the fibres derived from the greater root,

and connected with the Gasserian ganglion, are entirely sensory in their

function, and constitute the whole of the first and second and the greater

part of the third division of the nerve : but the last of these divisions

has associated with it the fibres of the lesser or motor root, so as to

become in some degree a compound nerve. As a nerve of sensation the
trifacial occupies in its distribution the greater part of the head super-
ficially and deeply, excepting the interior of the cranium and that part
of the scalp which is situated in the region behind a perpendicular line

passing througli the external auditory meatus. The muscular distri-

bution of the inferior division of the fifth nerve is chiefly to the muscles
of mastication.

Of the remaining nerves, the facial and hypoglossal, both exclusively

motor in function, are almost entirely cephalic" in their distribution ;

the facial nerve giving fibres to all the superficial and a few of the
deeper muscles of the head and face; and the ninth or hypoglossal
supplying the muscles of the tongue. Of the facial, however, a small
branch joins one of the cervical nerves in the platysma myoides ; and
of the ninth, the descending branch supplies in part the muscles of the
neck which depress the hyoid bone and larynx.

Of the three parts of the eighth pair, ranked as cranial nerves in
consequence of their passmg through one of the foramina of the cranium,
two, the pneumogastric and spinal accessory, have only a very limited
distribution in the head, and furnish nerves in much greater proportion
to organs situated in the neck and thorax. The first of these, after

giving a small branch to the ear-passages, and supplying nerves to the
larynx and pharynx, the trachea, gullet, the lungs and heart, extends
into the abdominal cavity as the principal nerve of the stomach. The
other, the spinal accessory, which is partially united with the glosso-

pharyngeal and pneumogastric near their origin and thus furnishes
some of their motor fibres, is entirely a motor nerve, and is distributed
in the sterno-mastoid and trapezius muscles. The glosso-pharyngeal
nerve is more strictly confined to the head, supplying branches to the
tongue, pharynx, and part of the ear passages.
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Fi^. 331.—A. SemidIagrammatic View of a Deep Dissection op the Cranial Nerves
ON the left side of the Head (from various authors and from nature). B. Ex-
planatory Outline of the same. A. T. A

Fig. 331, A.

Tbe Roman numerals from I to IX indicate the roots of tne several cranial nerves as

they lie in or near their foramina of exit. Y, is upon the great root of the fifth with the

ganglion in front ; a and b, in connection with VII, indicate respectively the facial and
auditory nerves ; a, h, and c, in connection with VIII, point respectively to the glosso-

pharyngeal, pneumo-gastric, and spinal accessory nerves : C I, the suboccipital or first

cervical nerve ; C VIII, the eighth. The branches or distributed parts of the nerves are

marked as follows, viz. :—-1, frontal branch of the fifth ; 2, lachrymal passing into the

gland ; 3, nasal passing towards the internal orbital foramen and giving the long twig

to the ciliary ganglion (i') ; 3', external branch of the internal nasal nen-e ; 4, lower

branch of the third or oculo-motor nerve ; 5, the superior maxillary division of the fifth

passing into the infraorbital canal; 5', its issue at the infraorbital foramen and distri-

bution as inferior palpebral, lateral nasal, and superior labial nerves (5") ; 6, ganglion of

Meckel and Vidian nerve passing back from it ; 6', palatine and other nerves descending

from it ;
6". superior petrosal nerve ; 7, posterior superior dental nerves ;

7', placed in

the antrum maxillare, which has been opened, points to the anterior superior dental

nerves ; S, inferior maxillary division of the fifth immediately below the foramen ovale ;

S', some of the muscular branches coming from it ; 8 + , the anterior auricular branch

cut short, and above it the small petrosal nerve to join the facial nerve ; 9, buccal and in-

ternal pterygoid ; 10, lingual or gustatory nerve ; 10 , its distribution to the side and front
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of the tongue and to tlie suLlingual glands ; 10", the submaxillary ganglion connected with

the gustatory nerve; below 10, the chorda tympani passing back from the gustatory to

join the facial nerve above 12 ; 11, inferior dental nerve ; 11', the same nerve and part

Fig. CSl, B.

19"

of its dental distribution exposed by removal oE the ]"aw ; 11", tennination of the same

as mental and inferior labial nerves ; 12, the twigs of the facial nerve to the posterior

belly of the digastric and to the stylo-hyoid muscle immediately after its exit from the

stylo-mastoid foramen ;
12', the temporo-facial division of the facial ; 12", the cervico-

facial division ; 13, the trunk of the glosso-pharyngeal passing round the stylo-pharyn-

geus muscle after giving pharyngeal and muscular branches ; 13', its distribution on the

side and back part of the tongue ; 14, the spinal accessory nerve, at the place where it

crosses the ninth and gives a communicating branch to the pneumo-gastric and glosso-

pharyngeal nerves ; 14', the same nerve after having passed through the stemo-mastoid

muscle uniting with branches from the cervical nerves ; 15, ninth nen'e ; 15 ,
its twig to

the thyro-hyoid muscle ; 15", its distribution in the muscles of the tongue ; 16, descendens

noni nerve giving a direct branch to the upper belly of the omo-hyoid muscle, and

receiving the communicating branches 16+ from the cervical nerve; 1/', pneumo-

gastric nerve ;
17', its superior laryngeal branch ; 17", external laryngeal twig

; 18,

superior cervical ganglion of the sympathetic nerve, uniting with the upper cervical

nerves, and giving at 18' the superficial cardiac nerve ; 19, the trunk of the sympa-

thetic ; 19 , the middle cervical ganglion, uniting with some of the cervical nerves, and

giving 19", the large middle cardiac nerv6 ; 20, continuation of the sympathetic nerve

down the neck ; 21, great occipital nerve ; 22, third occipital.
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On the preceding- two pages. Fig. ."31 is introduced in illustration of the general

view of the distribution above given. In this figure the cranium and orbit have
been opened up to the depth of the several foramina through which the nerves

pass. The greater part of the lower jaw has also been removed on the left side,

and the tongue, pharj-nx, and larynx are partially in view-. The occipital bone
has been divided by an incision passmg down from the occipital tuberosity and
through the condyle to the left of the foramen magnum. The cervical vertel^raa

have been divided to the left of the middle, and the sheath of the spinal cord

opened so as to expose the roots of the cervical nerves.

OLFACTORY NERVE.

The first or olfactory nerve, as it is usually termed, or tract, as it has

been more correctly designated, is the special nerve of the sense of

smell. It lies on the under (orbital) surface of the frontal lobe of the

cerebrum, lodged in a sulcus (olfactory sulcus) to the outer side of and
parallel to the longitudinal median fissure. In front the tract swells into

an oval enlargement, the olfactorij bulb, which lies in the same sulcus, and
from which small nerves descend, through the cribriform plate, into the

nose. The olfactory tract and bulb contain a considerable quantity of

grey matter, and, in respect of structure, connections, and development,

are to be regarded rather as constituent parts of the cerebrum than as

a, true nerve,—the true peripheral olfactory nerves taking origin from

the lower surface of the bulb. In accordance, however, with the most
common practice in anatomical Avorks, the nerve will be here described

as arising at the commencement of the tract in the brain. A fuller

description of the tract and bulb will be found in the account of the

cerebrum (Vol. ii., pp. 536 and 562).

Surface attachment.—At its posterior extremity the olfactory tract

widens out and is attached to the under surface of the frontal lobe, in

front of the anterior perforated space, by means of three roots, named
external, middle and internal, which pass in different directions.

The external or Jong root consists of a band of medullary fibres, which
passes, in the form of a white streak, outwards and backwards along

the anterior margin of the perforated space, towards the posterior border

of the Sylvian fissure, where it disappears.

The middle or grey root (tuber olfactorium) is of a pyramidal shape,

and consists of grey matter on the surface, which is prolonged from that

of the adjacent part of the anterior lobe and of the perforated space.

"Within it there are white fibres, which are sometimes described as alone

constituting the middle root.

The internal root (short root, Scarpa), which cannot always be demon-
strated, is composed of white fibres which may be traced from the inner

and posterior part of the anterior lobe.

Beep origin.—This is still doubtful. The outer root has been
traced by different observers to the island of Eeil, the optic thalamus
(Valentin), and to a nucleus in the substance of the temporo-sphenoidal

lobe in front of the anterior extremity of the hippocampus (Rolando,

Luys, Foville. This agrees also with Terrier's experimental localisation

of the sense of smell in the monkey). The fibres of the inner root have

been thought to be connected with the anterior extremity of the gyrus

fornicatus, or to cross over to the opposite hemisphere. The fibres of

the middle root have been said liy some to join those of the inner root,

by others to be connected with the corpus striatmn.
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Distribution.—The olfactory nerve is exclusively distributed to the
nasal fossae.

From the under surface of the olfactory bulb about twenty branches
proceed throug-h the holes in the cribriform plate of the ethmoid bone,
each invested by tubular prolongations of the membranes of the brain.
These tubes of membrane vary in the extent to which they are con-
tinued on the branches : the offsets of the dura mater sheathe the
filaments, and join the periosteum linmg the nose ; those of the pia
mater and arachnoid become blended with the neurilemma of the
nerves.

Fig. 332.

Fig. 332. Distribution op the Olfactory Nerves on the Septum op the Nose
(from Sappey after HirschfelJ and Leveille). §

The septum is exposed and tbe anterior palatine canal opened on the right side. I,

placed above, points to the olfactory bulb, and the remaining Roman numbers to the

roots of the several cranial nerves ; 1, the small olfactory nerves as they pass through the

cribriform plate ; 2, internal or septal twig of the nasal branch of the ophthalmic nerve ;

3, naso-palatine nerves. (See fig. 339 for a view of the distribution of the olfactory

nerves on the outer wall of the nasal fossa.

)

The branches are aiTanged in three sets. Those of the inner set,

lodged for some distance m grooves on the surface of the bone, ramify

in the pituitary membrane of the septum ; the outer set extend to the

upper two spongy bones and the smooth surface of the ethmoid bone in

front of these ; and the middle set, which are very short, are confined

to the roof of the nose. The distribution of the olfactory nerve is con-

fined to the upper part of the nasal fossa ; none of the branches reach

the lower spongy bone.—(See Anatomy of the Nose.)

OPTIC NERVE.

The second pair or optic nerves of the two sides meet each other at

the optic commissure (chiasma), where they partially decussate. From
this point they may be traced backwards round the crura cerebri, under
the name of the optic tracts.

Surface attachment.—Each optic tract arises from the posterior

part of the optic thalamus and the corpora geniculata. As it leaves

the under part of the thalamus, it makes a sudden bend forwards and
then runs obliquely across the under surface of the cerebral peduncle.
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in the form of a flattened band, which is attached by its anterior surface

to the peduncle ; after this, becoming more nearly cylindrical, it adheres
to the tuber cinereum, from which, and from the lamina cinerea, it is

said to receive an accession of fibres, and thus reaches the optic com-
missure.

Deep origin.—The fibres may be traced into the substance of the

optic thalamus and the corpora geniculata, and to the anterior of the

corpora quadrigemina. The fibres which come from the anterior corpus
quadrigeminum arise from the cells of that body. Those connected
with the internal and external corpus geniculatum are in part connected
with the cells of those bodies, in part pass through them to reach the

optic thalamus. The fibres which pass into the thalamus beneath the

inner corpus geniculatum, between it and the crus (and have been
described as a middle root of the tract), arise, according to Meynert,
from the cells of the lower stratum of the thalamus. The fibres which
arise in the base are derived from the lamina cinerea and also from a
" basal optic ganglion," which lies on the outer side of the tuber cine-

reum, and sends fibres to the optic nerve of the same side.

Course and distribution.—In the rommissiire, or chiasma, the nerve
fibres of the two sides undergo a partial decussation. The outer fibres

of each tract continue onwards to the eye of the same side : the

inner fibres cross over to the opposite side ; and fibres have been de-

scribed as running fi'om one optic tract to the other along the posterior

part of the commissure, while others pass between the two optic

nerves in its anterior part (Mayo), The outer fibres of each tract

which do not decussate are much less numerous than those which cross

to the opposite side. The decussating fibres are arranged in alternate

layers.

Tlie view before stated is that most commonly given as to the stiiictiu'e of the

commissure ; but it is right to state that its accuracy has been called in question

by several observers who hold, both on anatomical and physiological grounds,

that all the fibres from one tract cross into the optic nerve of the opposite side.

The point appears to be still undecided. In many fishes the optic nerves do not

unite in a commissure but merely cross, each to the side opposite to that of its

origin. (See "Waller, Proc. Eoy. Soc, vol, viii, Biesiadecki, Yv'ien. Sitzungsb. ISGl,

p, 86, and Michel, Archiv fur Ophthalm, 1873, p. 59.),

In ft'ont of the commissure, the nerve diverges from its fellow and
acquires greater firmness. It enters the foramen opticum, by which it

reaches the orbit.

Within the orbit it forms a cylindrical trunk, thick and strong, with
a uniform surface. On dissection it is seen to consist of a number of

separate bundles of nerve fibres, imbedded in tough fibrous tissue pro-

longed from the dura mater, and perforated in the centre by the small

arteria centralis retinae, which passes into it soon after it enters the

orbit. It is surrounded by the recti muscles, and, entering the eyeball

posteriorly a little to the 'inside of its middle, it pierces the sclerotic

and choroid coats, and expands in the retina.—(See the Anatomy of

the Eye.)

THIRD PAIR OF NERVES,

This nerve, the common motor nerve of the eyeball (motorius oculi),

gives branches to all the muscles of the orbit, wfth the exception of the

superior oblique and external rectus.
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Surface attachment.—The nerve is attached to the inner surface
of the crus cerebri in the interpeduncular s]jace, immediately in front
of the pons. Each nerve consists of a number of funiculi which arise
in an oblique line from the surface.

Deep origin.—The fibres, diverging-, pass backwards through the
substance of the crus, some through the locus niger, some through the
tegmental nucleus, to reach the grey matter in which the majority of
them end. This is a collection of large multipolar nerve- cells, lyiu"- on
each side close to the middle line, beneath the thick layer of °grey
matter which forms the floor of the aqueduct of Sylvius, and below
the corpora quadrigemina. The anterior portion"^ of the nucleus,
beneath the anterior of the corpora quadrigemina, is that in which
the fibres of the third nerve end, the posterior portion giving orio-in

to some of the fibres of the fourth nerve.

A few fibres are said to run downwards in the pons, among its lono-i-

tudinal fibres.

Fi£r. 333,Fig. 333.

—

View from above
OP THE Uppermost Nerves
OF THE Orbit, the Gas-

SERiAN Gaxglton, &c. (from

Sappey after Hii-sclifeld and
Leveille). §

I, the olfactoi-y tract passing

forwards into the bulb ; H, the

commissure of the optic nerves

;

HI, the oculo-motor ; IV, the

trochlear nerve ; V, the gi-eater

root of the fifth nerve, a small

portion of the lesser root is

seen below it ; VI, the sixth

nerve ; VII, facial ; VIH, audi-

tory ; IX, glosso -pharyngeal
;

X, pneumo-gastric ; XI, spinal

accessory ; XII, hypoglossal

;

1, the Grasseriau ganglion; 2,

ophthalmic nerve ; 3, lachrj'mal

branch ; 4, frontal ; 5, external

frontal or supraorbital ; 6,

internal frontal ; 7, supra-

trochlear branch ; 8, nasal

nerve ; 9, infratrochlear

branch ; 10, internal nasal

passing through the internal

orbital foramen ; 11, anterior

deep temporal pi'oceeding from
the buccal nerve ; 12, middle
deep temporal ; 13, posterior

deep temporal arising from the
masseteric

; 14, origin of the temporo-auricular ; 15, great superficial petrosal nerve.

Course and distribution.—Cylindrical and firm, like the other
motor nerves, the third nerve, quitting the investment of the arachnoid
membrane, pierces the inner layer of the dura mater close to the poste-
rior clinoid process, and proceeds towards the sphenoidal fissure, lying
in the external fibrous boundaiy of the cavernous sinus.

_

The third nerve divides near the orbit into two parts, which are con-
tinued into that cavity between the heads of the external rectus muscle,

VOL. I.
31 jr
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and are separated one from the other bj^ the uasal brancli of the oph-

thalmic nerve.

The iqipej-, the smaller part, is directed inwards over the optic nerve

to the superior rectus muscle of the eye and the elevator of the eyelid,

to both of which muscles it furnishes branches.

The lower and larger portion of the nerve separates into three

branches ; of these one reaches the inner rectus ; another the lower

rectus ; and the third, the longest of the three, runs onwards between

the lower and the outer rectus, and terminates below the ball of the eye

in the inferior oblique muscle. The last-mentioned branch is connected

with the lower part of the lenticular ganglion by a short thick cord,

and gives two filaments to the lower rectus muscle.

The several branches of the third nerve enter the muscles to W"hich

they are distributed on the surface "which in each is turned towards

the eyeball.

Varieties.—A branch of tlae third nerve has been found supplying the external
rectus in a case in which the sixth nerve was wanting (Generali, quoted by
Henle). The branch to tlie inferior oblique muscle was seen by Arnold to pass
through the lowe- part of the lenticular ganglion ; and by Henle to piereo the
inferior rectus.

In the outer wall of the sinus the third nerve is said to be connected with the
fii-st division of the fifth nerve, and with the cavernous plexus of thespnpathetic.

Position of certain nerves at the cavernous sinus, and as
THEY ENTER THE ORBIT.—There are several nerves, besides the third,

pilaced close together at the cavernous sinus, and entering the orbit

through the sphenoidal fissure. To avoid repetition hereafter, the rela-

tive positions of these nerves may now be described. The nerves thus

associated are the third, the fourth, the ophthalmic divisions of the fifth,

and the sixth.

At the cavernous sinus.— In the dura mater which bounds the

cavernous sinus on the outer side, the third and fourth nerves and the

ophthalmic division of the fifth are placed, as regards one another, in

their numerical order both from above downwards and from within out-

wards. The sixth nerve is placed separately from the others close to

the carotid artery, on the floor of the sinus and internally to the fifth

nerve. Near the sphenoidal fissure, through which they enter the orbit,

the relative position of the nerves is changed, the sixth nerve being

here close to the rest, and their number is augmented by the division

of the third and the ophthalmic nerves—the former into two, the latter

into three parts.

In the sj)hpnoidal fissure.—The fourth and the frontal and lachrymal
branches of the fifth, which are here higher than the rest, lie on the

same level, the fourth being the nearest to the inner side, and enter

the orbit above the muscles. The lemaining nerves pass between the

heads of the outer rectus muscle, in the following order from above
downwards ; the upper division of the third, the nasal branch of the

fifth, the lower dinsion of the third, and, lowest of all, the sixth.

FOURTH PAIR OF NERVES.

The fourth (nervus trochlearis, n. patheticus) is the smallest of the

cranial nerves, and is distributed entirely to the upper obhque muscle
of the orbit.

Surface attachment.—Each nerve appears at the outer side of the
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crns cerebri immediately in front of the pons. Each nerve may be
traced backwards round tlie peduncle to a place below the corpora

quadrio-emina where it arises from the upper part of the ralve of

Vieussens.

Deep origin.—Entering the substance of the valve the fibres of each

nerve separate into three groups, which follow different directions.

1. The fibres of an anterior group pass obliquely forwards and up-

wards in the wall of the aqueduct of Sylvius to end in the posterior part

of the nucleus beneath the floor of the aqueduct, which is common to the

third and fourth nerves.

2. Other descending fibres pass down on the outer side of the locus

cceruleus to the neighbourhood of the nucleus of the fifth nerve.

3. The fibres of a third group pass transversely inwards in the sub-

stance of the velum, decussating with those of the opposite side, and
join the ascending or descending fibres of the opposite nervp

Fig. 334.

—

View from above of the Motor Nerves Fig. 33 i.

OF the Eyeball and its Mcscles (after Hirsch-

fekl and Leveille, altered.) (A. T.)

The oplithalmic division of the fifth pair has been

cut short : the attachment of the muscles round the

optic nerve has been opened up. and the three upper
muscles turned towards the inner side, their anterior

parts being removed ; a part of the optic nerve is

cut away to show the inferior rectus : and a pai't of

the sclerotic coat and cornea is dissected off showing
the iris, zona ciliaris, and choroid coat, with the-

ciliary nerves.

a, the upper part of the internal carotid artery

emerging from the cavernous sinus ; b, the superior

oblique muscle ; U, its anterior part passing through
the pulley ; c, the levator palpebrre superioris ; d,

the superior rectus ; e, the internal rectus
; /, the

e.Kternal rectus
; /', its upper tendon turned down

;

[/, the infei-ior rectus ; li, insertion of the inferior

oblique muscle.

II, the commissure of the optic nerve ; II', part

of the optic nerve entering the eyeball ; III, the
common occulo-motor ; IV, the fourth or trochlear

nerve ; V, the greater root of the trigeminus ; V,
the smaller or motor root ; VI, the abducent nerve

;

1, the upper division of the third nerve separating

from the lower and giving twigs to the levator palpe-

bra? and suijerior rectus ; 2, the branches of the
lower division supplying the internal and inferior

recti muscles ; 3, the long branch of the same nerve
jiroceeding forward to the inferior oblique muscle,
and close to the number 3, the short thick branch
to the ciliary ganglion : this ganglion is also shown,
receiving from behind the slender twig from the nasal nerve, which has been cut short,
and giving forward some of its ciliary nerves, which pierce the sclerotic coat ;

3', marks
the termination of some of these nerves in the ciliary muscle and iris after having passed
between the sclerotic and choroid coats ; 4, the distribution of the trochlear nerve to the
upper surface of the superior oblique muscle ; 6, the abducent nerve passing into the
external rectus.

Course and distribution.—From the remoteness of its place of
origin, the part of this nerve within the skull is longer than that of
any other cranial nerve. It enters an aperture in the free border of
the tentorium, outside that for the third nerve, and near the posterior
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clinoid process. Continuing onwards throngh the enter wall of the

cavernous sinus, the fourth nerve enters the orbit by the sphenoidal

fissure, and above the muscles. Its position with reference to other

nerves in this part of its course has been already described.

In the orbit, the fourth nerve inclines inwards above the muscles, and

enters finally the upper oblique muscle at its orbital surface.

"While in its fibrous canal in the enter wall of the sinus, the fourth nerve is

joined by filaments of the sympathetic, and not imfrequently is blended with the

ophthalmic division of the fifth. Bidder states that three or more small fila-

ments of this nerve extend to the tentorium as far as the lateral sinus ; and has

figured one as joining- the sj-mpathetic on the carotid artery. (Neurologische

Beobachtungen, von F. H. Bidder. Dorpat, 1830.)

FIFTH PAIR OF NERVES.

The fifth, or trifacial nerve (nerv. trigeminus), the largest cranial

nerve, resembles a spinal nerve, in respect that it consists of a

motor and a sensory part, and that the sensory fibres pass through a

ganglion while the motor do not. Its sensory division, which is much
the larger, imparts common sensibility to the face and the fore part of

the head, as well as to the eye, the nose, the ear, and the mouth ; and
endows the fore part of the tongue with the powers of both touch and
taste. The motor root supplies chiefly the muscles of mastication.

Surface attachment.—The nerve arises from the side of the pons

Varolii, where the transverse fibres of the latter are prolonged into the

middle crus cerebelli, considerably nearer to the upper than to the lower

border of the pons. The smaller root is at first concealed by the larger,

and is placed a little higher up, there being often two or three cross

fibres of the pons between them. On separating the two roots, the

lesser one is seen to consist of a very few funiculi. In the larger root

the funiculi are numerous, amounting sometimes to nearly a hundred.

Beep origin.—The fibres of the large root pass backwards inwards

and slightly downwards as a compact bundle, towards the outer part of

the floor of the fourth ventricle. The chief nucleus, in which most of

the fibres end, is situated to the outer side of the trunk, and consists of

a collection of nerve cells, continuous below with the grey tubercle of

Rolando (caput cornu posterioris). The cells are small and arranged in

clusters, separated l)y the delicate fasciculi of origin of the nerve. In
front of this nucleus a number of descemlinri fibres pass down, mingled
with grey matter, to the lower part of tlie medulla oblongata.

Some fibres of the nerve are said to join the middle peduncle of the

cerebellum ; others pass inwards beneath the floor of the fourth ven-
tricle, decussate at the raphe, and (according to Meynert) ascend on the

opposite side of the medulla.

The small root passes in a curve, with the convexity forwards, to

reach the neighbourhood of the nucleus of the larger root. Its fibres

arise fi"om a group of large nerve cells, situated close to the outer angle

of the fourth ventricle, to the inner side of the fibres of the nerve. A
prolongation from this nucleus extends down the medulla, as far as the

olivary bodies, receding from the surface, and to it, below, some fib]-es

of origin of the facial nerve are traced.

Course.—The roots of the fifth nerve, after emerging from the

surface of the encephalon, are directed forwards, side by side, to the

middle fossa of the skull, through a recess in the dura mater on the
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summit of the petrous part of the temporal bone. Here the larger root

alters in appearance : its bundles of fibres diverge and enter the Gas-

serian ganglion. The fasciculi divide and unite in tlie expanded part

of the nerve, so as to form a plexiform network. The smaller root

passes inside and beneath the ganglion, without its nerve-fibres being

incorporated in any way with it, and joins outside the skull the lowest

of the three trunks which issue from the ganglion.

Fig. 335.—General Plan Fig. 335.

OP THE Branches op

THE Fifth Pair (after

a sketcli by Charles

Bell), i

1, lesser root of the

fifth pair ; 2, greater

root passing for\yards

into the Gasserian gang-

lion ; 3, placed on the

bone above the ophthal-

mic nerve, which is seen

dividing into the supra-

orbital, lachrjinal, and
nasal branches, the latter

connected with the o^ih

thalmic ganglion ; 4,

jjlaced on the bone close

to the foramen rotundum,
marks the superior max-
illary division, which is

connected below with the

spheno-palatine ganglion,

and passes forwai-ds to

the infraorbital foramen

;

5, placed on the bone over

the foramen ovale, marks
the submaxillary nerve,

giving otf the anterior auri-

cular and muscular bran-

ches, and continued by the

inferior dental to the lower

jaw, and by the gustatory

to the tongue ; a, the submaxillary gland, the submaxillary ganglipn placed above it in

connection with the gustatory nerve ; 6, the chorda tympani ; 7, the facial nerve issuing

from the stylo-mastoid foramen.

The ganglion of the fifth nerve or Gasserian ganglion (ganglion semi-

lunare), occupies a depression on the upper part of the petrous portion

of the temporal bone, near the apex, and is somewhat crescentic in

form, the convexity being turned forwards. It is flattened and striated

on the surface. On its inner side the ganglion is joined by filaments

from the carotid plexus of the sympathetic nerve, and, according to

some anatomists, it furnishes from its back part filaments to the dura

mater.

Distribution.—From the fore part, or convex border of the Gas-

serian ganglion, proceed the three large divisions of the nerve. The
highest (first or ophthalmic trunk) enters the orbit ; the second, the

upper maxillary nerve, is continued forwards to the face, below the

orbit ; and the third, the lower maxillary nerve, is distributed chiefly to

the external ear, the tongue, the lower teeth, and the muscles of masti-

cation. The first two trunks proceed exclusively from the ganglion
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and are entirely sensory, while the third or inferior maxillary trunk,

receivin<2: a considerable' part from the ganglion, has associated ^Yith it

also the' whole of the fibres of the motor root, and thus distributes

both motor and sensory branches.

I.—OPHTHALMIC NEEVE,

The ophthalmic nerve, or first division of the fifth nerve, the smallest

of the three offsets from the Gasseriau ganglion, is somewhat flattened,

about an inch in length, and is directed ibrwards and upwards to the

sphenoidal fissure, where it ends in branches which pass through the

orbit to the surface of the head and to the nasal fossai. In the skull it

is contained in the process of the dura mater bounding externally the

cavernous sinus, and is jomed by filaments from the cavernous plexus

of the sympathetic : according to Arnold, it gives recurrent branches

to the tentorium cerebelli. It also ft-equently communicates by a con-

siderable branch with the fourth nerve.

Branches.—Near the orbit the ophthalmic nerve furnishes from its

inner side the nasal branch, and then divides into the frontal and lach-

rymal branches. These branches are transmitted separately thiough

the sphenoidal fissure, and are continued through the orbit (after

supplying some filaments to the eye and the lachrymal gland) to their

final distribution in the nose, the eyelids and the muscles and integu-

ment of the forehead.

Lachrymal branch.—The lachrymal branch is external to the

frontal at its origin, and is contained in a separate tube of dura muter.

In the orbit it passes along the outer part, above the muscles, to the

outer and upper angle of the cavity. Near the lachrymal gland, the

nerve has a connecting filament with the orbital branch of the superior

maxillary nerve ; and when in close apposition with the gland, it gives

many filaments to that body and to the conjunctiva. Finally, the lach-

rymal nerve penetrates the palpebral ligament externally, and ends in

the upper eyelid, the terminal ramifications being joined by twigs from

the facial nerve.

Varieties.—Turner records a case m which on ono side the laclirymal nervi

was absent, and the g-land was supplied by a twig from the orbital orauc-h of

the superior maxillary ; on the other side the lachrjTnal was small, and was
aupplemented by a branch from the orbital. (Journal of Anat , vol. vi. p. 101.)

In consequence of the junction which occurs between the ophthalmic crunk of

the fifth and the fourth nerve, the lachj-ymal branch sometimes appears to be

derived from both these neiwes. Swan considers this the usual condition of the

lachrymal nerve. (" A demonstration of the Nerves of the Human Body,"' page

36. London, 1834.)

Frontal branch.—The frontal branch, the largest division of the

ophthalmic, lies, like the preceding nerve, above the muscles in the

orbit, being situated between the elevator of the upper eyelid and the

periosteum. About midway forwards in the orbit, the nerve divides

into two branches, supratrochlear and supraorbital.

a. The siipratrocldear branch (internal frontal) is prolonged to the

inner angle of the orbit, close to the point at which the pulley of the

upper oblique muscle is fixed to the orbit. Here it gives downwards a

filament to connect it with the infratrochlear branch of the nasal nerve,

and issues from the cavity l;)etween the orliicular muscle of the lids and
the bone. In this position filaments are distributed to the upper eyelid.
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The nerve next pierces the orbicularis palpebrarum and occipito-frontalis

muscles, furnishing twigs to these muscles and the corrugator supercilii,

and after ascending on the forehead, ramifies in the integument.

J). The sujyraorbifal Iranch (external frontal) passes through the

supraorbital notch to the forehead, and ends in muscular, cutaneous,

and pericranial branches ; while in the notch it distributes paljmhral

filaments to the upper eyelid.

The muscvlar branches referred to are comparatively small, and supply the

corrugator of the eyebrow, the occipito-frontalis. and the orbicular muscle of

the eyelids, joining the facial nerve in the last muscle. The ctdanrons hrancJws,

among which two (outer and inner) may be noticed as the principal, are placed

at first beneath the occipito-frontalis. The outer one. the larger, perforates the

tendinous expansion of the muscle, and ramifies in the scalp as far back as the

lambdoidal suture. The inner branch reaches the surface sooner than the pre-

ceding nerve, and ends in the integument over the parietal bone. The jhricmnial
hraitches arise from the cutaneous nerve beneath the muscle, and end in the i:)eri-

cranium covering the frontal and parietal bones.

Fi?. 33G.Fig. 336.

—

Nervks of the Or-
bit FROM THE Outer Side

(from Sappey after HirschfeUl

and Leveille). %

The external rectus muscle has

been divided and turned down : 1,

tlie optic nerve ; 2, the trunk o

the third nerve ; 3, its iippei

division i^assing into the levator

palpehije and superior rectus ; 4,

its long lower branch to the in-

ferior oblique muscle; 5, the

sixlli or abducent nerve joined

by twigs from the sympathetic ;

6, the Gasserian ganglion ; 7,

ophthalmic nerve ; 8, its nasal

branch ; 9, the ophthalmic gang-

lion ; 10, its short or motor root;

11, long sensory root from the nasal nerve ; 12, sympathetic twig from the carotid
plexus ; 13, cihary nerves passing into the eyeball ; 14, frontal branch of the ophthalmic
nerve.

Nasal branch.—The nasal branch (oculo-nasalis), separating from its

parent trunk in the wall of the cavernous sinus, enters the orbit between
the heads of the outer rectus. It then inclines inwards over the optic
nerve, beneath the elevator of the upper eyelid and the superior rectus
muscle, to the inner wall of the orbit, through which it passes by the
anterior internal orbital foramen. In this oblique course across the
orbit it furnishes a single filament to the ophthalmic ganglion, two or
three (long ciliary) directly to the eyeball ; and, at the inner side of the
cavity, a considerable branch (infratrochlear), which issues from the
orbit at the fore part.

On leaving the orbit the nasal nerve is directed transversely inwards
to the upper surface of the cribriform plate of the ethmoid bone, and
passing forwards in a groove at its outer edge, within the cranium,
descends by a special aperture, close to the crista galli at the fore part
of the plate, to the roof of the nasal fossa, where it divides into two
branches, one of which (external or superficial nasal) reaches the integu-
ment of the side of the nose, and the other (ramus septi) ramifies in the
pituitary membrane.
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fj. Tlie hranrlt to the ophtJinlmic fjaiif/Iion (radix longa ganglii ciliaris). very
slender, and about half an inch long, arises generally between the heads of the
external rectus : it lies on the outer side of the optic nerve, and enters the upper
and back part of the ophthalmic ganglion, constituting its lo/i// root.

This small branch is sometimes joined by a filament from the cavenious plexus

of the sympathetic, or from the upper branch of the third nerve.

h. The loufj c'diani nerves, two or three in number, are situated on the inner

side of the optic nerve : they join one or more of the nerves from the ophthalmic
ganglion (short ciliary), and after perforating the sclerotic coat of the eye, are

continued between it and the choroid to the ciliary muscle, the cornea, and
the iris.

c. The infratrorlilear hrancli runs forwards along the inner side of the orbit

below the superior oblique muscle, and parallel to the supratrochlear nerve, from
which it receives, near the pulley of that muscle, a filament of connection. The
brancli is then contin^ied below the pulley to the inner angle of the eye. and
ends in filaments which supply the orbicular muscle of the lids, the caiamcida,

and the lachrymal sac, as well as the integument of the eyelids and side of

the nose.

In the cavity of the nose the nasal nerve ends by dividing into the following

branches.

(J. The hrancli. to the nasal septinn extends to the lower part of the partition

between the nasal fossae, supplj-ing the pituitary membrane near the fore part of

the septum.

e. The loijjerfichil hrancli (extemus seu lateralis) descends in a groove on the

inner surface of the nasal bone ; and after leaving the nasal cavity lietween tiiat

bone and the lateral cartilage of the nose, it is directed downwards to the tip of
the nose, beneath the compressor naris muscle. "WTiile within the nasal fossa,

this l^ranch gives two or three filaments to the fore part of its outer wall, which
extend as far as the lower spongy bone. The cutaneous part is joined by a fila-

ment of the facial nerve.

Varieties.—The frontal may give off a long slender accessory infra-trochlear

(Turner, loc. cit.). Branches of the nasal have been described as entering the
levator palpebra; superioris. Luschka describes, also, a sphcno-ethino'ulal branch
of the nasal, which jiasses through the posterior ethmoidal foramen and ramifies

in the mucous membrane of the sphenoidal sinus, and of the posterior ethmoidal
cells.

Summary.—The first division of the fifth nerve is altogether sensory

in function. It fnrni.shes branches to the ball of the eye and the

lachrymal gland ; to the mucous membrane of the nose and eyelids ; to

the integument of the nose, the upper eyelid, the forehead, and the

upper part of the hairy scalp ; and to the muscles above the middle of

the circumference of the orbit. Some of the cutaneous and muscular
filaments join brandies of the facial nerve, and the nerve itself commu-
nicates with the sympathetic.

Ophthalmic Ganglion.

There are four small ganglia connected with the divisions of the fifth

nerve : the ophtlialmic ganglion with the first, Meckel's ganglion with

the second, and the otic and submaxillary ganglia with the third.

These ganglia, besides receiving branches from the sensoiy ])art of the

fifth, are each connected with a motoi' nerve from the third, the fifth,

or the facial, and with twigs from the sympathetic ; and the nerves

thus joining the ganglia are named their roots.

The 02)]dhalmic or lenticular ganglion (gang, semilunarc, vel ciliare)

serves as a centre for the supply of nerves—motor, sensory, and sympa-
thetic—to the eyeball. It is a small reddish body, comjiressed laterally

and somewhat four-sided. It is situated at the back of the orbit,
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between the outer rectus muscle and the optic nerve, and generally in

contact with the ophthalmic artery ; it is joined behind by branches
from the fifth, the third, and the sympathetic nerves ; while from its

fore part proceed the ciliary nerves to the eyeball.

Uxiox OF THE G.4XGLI0X WITH XERVES : ITS ROOTS.—The posterior

border of the ganglion receives three nerves. One of these, the long roof,

a slender filament from the nasal branch of the ophthalmic trunk, joins

the upper part of this border. Another branch, the short root, much
thicker and shorter than the preceding, and sometimes divided into

two parts, is derived from the branch of the third nerve to the inferior

oblique muscle, and is connected with the lower part of the ganglion.

The third root is a very small nerve which emanates from the cavernous
plexus of the sympathetic, and reaches the ganglion with the long upper
root : these two nerves are sometimes conjoined before reaching the

ganglion. Other roots have been assigned to the ganglion. (Valentin,

in Miiller's Archiv. for 1840.) The ganglion is sometimes very small,

probably from the nerve cells being distributed along the nerves which
are connected with it.

Branches of the ganglion.—From the fore part of the ganglion

arise ten or twelve delicate filaments—the short ct'liari/ nerves. These
nerves are disposed in two fasciculi, arising from the U]3per and lower
angles of the ganglion, and they run forwards, one set above, the other

below the optic nerve, the latter being the more numerous. They are

accompanied by filaments from the nasal nerve (long ciliary), with
which some are joined. Having entered the eyeball by apertures in the

back part of the sclerotic coat, the nerves are lodged in grooves on its

inner surface ; and at the ciliary muscle, which they pierce (some filaments

supplying it and the cornea), they turn inwards and ramify in the iris.

II. SUPEEIOR MAXILLARY NERVE.

The superior maxillary nerve, or second division of the fifth cranial

nerve, is intermediate in size between the ophthalmic and the inferior

maxillary trunks.

It commences at the middle of the Gasserian ganglion, and, passing
horizontally forwards, soon leaves the skull by the foramen rotundum
of the sphenoid bone. The nerve then crosses the spheno-maxillary

fossa, and enters the infraorbital canal of the upper maxilla, by whicli

it is conducted to the face. After emerging from the infraorbital fora-

men, it terminates beneath the elevator of the upper lip in branches,

which spread out to the side of the nose, the eyelid, and the upper lip.

Branches.—Near its origin a recurrent branch passes to the dura
mater and middle meningeal artery. In the s])heno-maxillary fossa a

temporo-malar branch ascends from the superior maxillary nerve to

the orbit, and two spheno-palatine branches descend to join Meckel's
ganglion. Whilst the nerve is in contact with the upper maxilla, it

furnishes two posterior dental branches on the tul^erosity of the bone,

and an anterior dental branch at the fore part. On the face are the

terminal branches already indicated.

Orbital branch.—The orbital or temporo-malar branch, a small

cutaneous nerve, enters the orbit by the spheno-maxillary fissure, and
divides into two branches (temporal and malar), which pierce the malar
bone, and are distributed to the temple and the prominent part of the

cheek.
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a. The temporal Irancli is contained in an osseous groove or canal in

the outer wall of the orbit, and leaves this cavity by a foramen in the

malar bone. "When about to traverse the bone, it is joined by a com-
municating filament (in some cases, by two filaments) from the lachrymal

nerve. The nerve is then inclined upwards in the temporal fossa be-

tween the bone and the temporal muscle, and perforating the aponeurosis

over the muscle an inch above the zygoma, ends in cutaneous fila-

ments over the temple. The cutaneous ramifications are united with

the facial nerve, and sometimes with the auriculo-temporal branch of

the third division of the fifth,

I. The malar IrancJo lies at first in the loose fat in the lower angle

of the orbit, and is continued to the face through a foramen in the fore

part of the malar bone, where it is frequently divided iuto two filaments.

It is distributed to the skin over the malar bone. In the prominent

part of the cheek this nerve communicates with the facial nerve.

Fig. 337.

Fig. 337.

—

Superior Maxillary Nerve and some of the Orbital Nerves (from

Sappey after Hirschfeld nnd Leveille). g

1, the Gasserian ganglion ; 2, lachrymal branch of the ophthalmic nerve ; 3, trunk

of the superior maxillary nerve ; 4, its orhital branch, joining, at ,'>, the palpebral twig

of the lachrymal ; 6, origin of its malar twig ; 7, its temporal twig ; 8, tpheno-palatine

ganglion ; 9, Vidian nerve ; 10, its upper branch or great superficial petrosal nerve

proceeding to join the facial nerve (11) ; 12, union of the lower branch of the Vidian nerve

with the carotid branch of the sympathetic ; 13, 14, posterior dental nerves ; 15, terminal

branches of the infraorbital nerves ramifying on the side of the nose and upper lip ; IC,

a branch of the facial uniting with some of the twigs of the infiaorbital.

Posterior dental branches.—The posterior dental branches, two

in number, are directed downwards and outwards over the back part

and tuberosity of the maxillary bone.

One of the branches enters a canal in the bone by which it is con-

ducted to the teeth, and gives forwards a communicating filament to

the anterior dental nerve. It ends in filaments to the molar teeth and

the lining membrane of the maxillary sinus, and near the teeth joins a

second time with the anterior dental nerve.

The anterior of the two branches, lying on the surface of the bone, is

distributed to the gums of the upper jaw and to the buccinator muscle.
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Anterior dental branch.—Tlie anterior dental branch, leaving the

trunk of the nerve at a varyin<? distance behind its exit from the infra-

orbital foramen, enters a special canal m ft-ont of the antrum of High-
more. In this canal it receives the communicating filament from the
posterior dental nerve, and divides into two branches, which furnish

offsets for the front teeth,

(fl) The inner branch supplies the incisor and canine teeth. Filaments from
this nerve enter the lower meatus of the nose, and end in the membrane covering
the lower i-pon^y bono. Also above the root of the canine tooth, it unites with a
branch of the posterior nasal nerve from Meckel's ganglion, and forms with it a
.«mall thickening, the ffanijiif?n/ BocfuJahh. from which branches are described as

descending to the alveolar process and gums of the incisor and canine teeth.

(See Hyrtl's Lehrbuch, p. 804 ) It is probable, however, that this enlargement
contains no nerve cells, and is a minute plexus rather than an actual ganglion.

(J)} The o'lt:'!- branch gives filaments to the bicuspid teeth, and is connected
with the posterior dental nerve.

Infraorbital branches. — The infi-aorbital l)rancl]e.s, large and
numerous, spring from the end of the superior maxillary nerve beneath
the elevator muscle of the iippei- lip, and are divisible into palpebral,

nasal, and labial sets.

Fig. 33S.

Fig. 33S

—

Deep View op the SfhenoPalatine (tAnglion, and its CoNNECTIO^3
WITH oTUEK Nkrves, hc. (from Sappey after HirscLfeld and Loveille). I

1, superiur uiaxillar.v nerve , 2, posterior superior dental ; 3, second posterior dental

brancli ; \, anterior >)ental .
."), iiinon of these nerves ; 6, spbeno-palatine ganglion ; 7,

Vitliau nerve ; 8, its great superficial peirosul branch ; 9, its carotid branch ; 10, a laart

of the sixth nerve, lecerviiig twigs from the carotid plexus of the sympathetic ; 11,

superior cervical synjxjathetic ganglion; 12, its carotid branch; I'i, trunk of the facial

uervc near the knee or bend at the hiatus Fallopii ; 14, glosso-pharyngeal nerve ; 15,

anastcniosing branch of Jacobson ; 16, twig uniting it to the sympathetic ; 17, filameut

\o ihe fenestra rotunda ; 18, filament to the Eustachian tube ; 19, filament to the fenestra

ov.ilis ; 20, external deep petrosal nerve uniting with the le.sser superficial petrosal ; 21,

internal deep petrosal twig uniting -with the great superficial petrosal.

a. The 2>'^hJcJ)ral hranch (there are .sometimes two branches) turns upwards to

the lower eyelid in a groove or canal of the bone, and supplies the orbicular

muscle
; it ends in filaments which are distributed to the eyelid in its entire

breadth. At the outer angle of the eyelids this nerve is connected with the
facial nerve.

h. The nil sal hrcne/wx, directed inwards to the muscles and integument of the
side of the nose, communicate with the citcaneous branch of the nasal nerve.

c. The lahial, the largest of the terminal branches of the upper maxillary
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nerve, and three or four in number, are continued downwards beneath the proper
elevator of the tipper lip. Ramifying as they descend, these nerves are distri-

buted to the integument, the mucous membrane of the mouth, the labial glands,

and the muscles of the upper lip.

Near the orbit the infraorbital branches of the superior maxillary

nerve are joined by considerable branches of the facial nerve, the union
between the two being named infraorhiial j)lcxus.

Spheno- Palatine Ganglion.

The spheno-palatine ganglion, frequently named JMeckel's or the nasal

ganglion, is dee])ly placed in the spheno-maxillary fossa, close to the

spheno-palatine foramen. It receives the two spheno-palatine branches

which descend together fi'om tlie superior maxillary nerve as it crosses the

top of the fossa. It is of greyish colour, triangular in form, and convex

on the outer surface. Its diameter is about the fifth of an inch. The
grey or ganglionic substance does not involve all the fibres of the

spheno-palatine branches of the upper maxillary nerve, ])ut is placed at

the back part, at the point of junction of the sympathetic or deep
branch of the Vidian, so that the spheno-palatine nerves proceeding to

the nose and palate pass to their destination without being incorporated

with the ganglionic mass.

Branches proceed from the ganglion upwards to the oi-ljit, downwards
to the palate, inwards to the nose, and backwards through the Vidian
and pterygo-palatine canals.

AscEXDixG BRANCHES.—Thcsc cousist of three or more very small

twigs, which reach the orbit l^y the spheno-maxillary fissure, and are

distributed to the periosteum.

Bock describes a branch ascending from the ganglion to the sixth nerve ; Tiede-

manu. one to the lower angle of the ophthalmic ganglion. The filaments described

by Hirzel as ascending to the optic nerve, most probably join the ciliary twigs

which surround that nerve.

Descending branches.—These are three in number,—the large,

the small, and the external palatine nerves, and are continued chiefly

from the spheno-})alatine branches of the superior maxillary. They are

distributed to the tonsil, the hard and soft palate, the gums, and the

mucous membrane of the nose.

a. The lavr/cr or anto-ior ixilatlne nerve descends in the palato-maxillary canal,

and divides in the roof of the mouth into branches, which are received into

grooves in the hard palate, and extend forwards nearly to the incisor teeth. In
the mouth it supplies the gums, the glands, and the mucous membrane of

the hard palate, and joins in front with the naso-palatine nerve. AMien enter-

ing its canal, this palatine nerve gives a nasal branch which ramifies on the

middle and lower spongy bones ; and a little before leaving the canal, another
branch is supplied to the membrane covermg the lower spongy bone : these are

'inferior nasal hranrhc^: Opposite the lower spongy bone springs a small branch,

which is continued to the soft palate in a separate canal behind the trunk of

the nerve.

h. The smaller or j>oxferior j'alattne Ijranch. arising near the preceding nerve,

enters with a small artery the lesser palatine canal, and is conducted to the soft

palate, the tonsil, and the uvula. According to Meckel, it supplies the levator

palati muscle.

e. The c,rfcr)ial juilaf'nie nerve, the smallest of the series, courses between the

upper maxilla and the external pterygoid muscle, and enters the external i^alatine

canal between the maxillary bone and the pter\-goid process of the palate bone.

At its exit from the canal it gives inwards a l^ranch to the uvula, and outwards

another to the tonsil and palate. Occasionally this nerve is altogether wanting.
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Internal branches.—These consist of the naso-palatine, and the

upper and interior nasal, which ramify in the lining membrane of the

nasal foss^ and adjoining sinuses.

The iipivn' nasal are very small branches, and enter the back part of the nasal
fossa by the spheno-palatine foramen. Some are prolonged to the upper and
posterior part of the septum . and the remainder ramify in the membrane covering

the upper two spongy bones, and in that lining the posterior ethmoid cells. A
branch, as has been already stated, forms a connection in the wall of the
maxillary sinus, above the eye-tooth, with the anterior dental nerve.

The nasv-palatine nercc. nerve of Cotunnius (Scaipa). long and slender, leaves

the inner side of the ganglion with the preceding branches, and after crossing

the roof of the nasal fossa is directed do^^^lwards and forwards on the septum
nasi towards the anterior palatine canal, situated between the periosteum and the

pituitary membrane. The nerves of opposite sides descend to the palate through
the mesial subdivisions of the canal, called the foramina of Scaipa. the nerve of

the right side usually behind that of the left. In the lower common foramen
the two naso-palatine nerves are connected with each other in a fine plexus ;

and they end in several filaments, which are distributed to the papillas behind
the incisor teeth, and communicate with the gi-eat palatine nerve. In its course

along the septum, small filaments are fui-nished from the naso-palatine nen-e
to the pituitary membrane. (See fig. 402. This nerve was discovered inde-

pendently by John Hunter and Cotunnius ; see Hunter's " ObseiTations on
certain parts of the Animal Economy; " and Scaipa, '•Annotationes Anatomic*,"
lib. ii.)

Posterior branches.—The branches directed backwards from the

spheno-palatine ganglion are the Vidian and pharyngeal nerves.

The Vidian nerve arises from the back part of the ganglion, which seems to

Fig. 33 D.

Fig. 339.

—

Nerves of the Nose and op the Spheno-Palatine Ganglion from tes
Inner Side (from Sappey after HirschfelJ and Leveille). §

1, network of the branches of the olfactory nerve descending upon the membrane
covering the superior and middle turbinated boues ; 2, external twig of the ethmoidal

branch of the nasal nerve ; 3, spheno-palatine ganglion ; 4, ramification of the anterior

division of the palatine nerves ; 5, posterioi-, and 6, middle divisions of the palatine

nerves ; 7, branch to the membrane on the lower turbinated bone ; 8, branch to the

superior and middle turbinated bones ; 9, naso-palatine branch to the septum cut short
;

10, Vidian nerve ; 11, its great superficial petrosal branch ; 12, its carotid branch ; 13,

the sympathetic nerves ascending on the internal carotid artery.
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be prolong-ed into it. passes backwards through the Vidian canal, and after

emerging from this divides in the substance of the fibro-cartilage, which fills the
foramen lacerum medium, into two branches : one of these, the superficial

petrosal, joins the facial nerve, while the other, the carotid branch, communi-
cates with the sympathetic. WTiilst the Vidian nerve is in its canal, it gives

inwards some small nasal branches, which supply the membrane of the back part

of the roof of the nose and septum, as well as the membrane covering the

end of the Eustachian tube.

The large shjicrjicial jirtrosal hrancli of the Vidian nerve, entering the cranium
on the outer side of the carotid artery and beneath the Gassenan ganglion, is di-

rected backwards m a groove on the petrous portion of the temporal bone to the

hiatus Fallopii, and is thus conducted to the aqueductus Fallopii, where it joins

the gangliform enlargement of the facial nerve.

The carotid or sii»ijMn?uTtr jicrtivn of the Vidian neiwe, shorter than the other,

is of a reddish colour and softer texture : it is directed backwards, and on the

outer side of the carotid artery ends in the filaments of the sympathetic suiTound-

ing that vessel.

In accordance with the view taken of the ganglia connected with the fifth

nerve (p. 53()). the superficial petrosal and carotid parts of the Vidian nerve may
be regarded as the motor and sympathetic roots respectively of the spheno-pala-

tine ganglion ; the spheno palatme bemg its sensory root.

The phari/niiral nt-rve is inconsiderable in size, and, instead of emanating
directly from the ganglion, is frequently derived altogether from the Vidian.

This branch, when a separate nerve, springs from the back of the ganglion, enters

the pterygo-palatine canal with an artery, and is lost in the lining membrane of

the pharynx behind the Eustachian tube.

Summary.—Tlie superior maxillary nerve, with Meckel's ganglion,

supplies the intcfiument above the zyo^omatic arch, and that of the lower

eyelid, the side of the nose, and the upper lip ; the upper teeth, the

lininp,' meml)raae of the nose ; the membrane of the upper part of the

pharynx, of tiie antrum of Highmore, and of the posterior ethmoidal

cells ; the Roft palate, tonsil, and uvula , and the glandular and mucous
structures of the roof of the mouth.

lir.-INFF,RIOR MAXILLARY NERVE.

The lower maxillary nerve, the third and largest division of the fifth

nerve, is made uj) of two ])ortions, unequal in size, the larger being

derived from the Gassenan ganglion, and the smaller being the slender

motor root of the fifth nerve. These two parts leave the skull by the

foramen ovale ni the sphenoid bone, and unite immediately after then-

exit, A few lines beneath the base of the skull, and under cover of

the external pterygoid mu.scle, the nerve separates into two primary
divisions, one of which is higher m position and smaller than the other.

ThesrnaU,an/crior,OY upperpor(io)i, chicQymoior,termmateii m branches

to the temporal, masseter, buccinator, and pterygoid muscles. The
larger or lower \)onion, chiefly sensorj', divides into the auriculo-temporal,

lingual or gustatory, and inferior dental branches ; it likewise supplies

the mylo-hyoid muscle, and the anterior belly of the digastric. Thebranch
to the internal pterygoid muscle, with which also are connected those

proceeding from the otic ganglion to the tensors of the palate and
tympanum, is sometimes counted as a part of the larger division, but is

more correctly regarded as arising from the undivided trunk.

Deep temporal, masseteric and pterygoid branches.—The deep

temporal hraiirhes, two in number, anterior and posterior, pass out-

wards above the external pterygoid muscle, close to the bone, and
run upwards, one near the ft-ont, and the other near the back of the
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temporal fossa, beneath the temporal muscle iu the substance of which
they are distributed. (See fig. 340.)

The anterior branch is frequently joined with the buccal nerve, and
sometimes with the other deep temporal branch.

The masseteric branch likewise passes above the external pterygoid

muscle, and is directed nearly horizontally outwards, through the sig-

moid notch of the lower jaw to the posterior border of the masseter

muscle, which it enters on the deep surface. It gives a filament or two
to the articulation of the jaw, and occasionally furnishes a branch to

the temporal muscle.

The external pterygoul branch, is most frequently derived from the

buccal nerve. It is sometimes a separate ofFset from the smaller portion

of the lower maxillary nerve.

The nerve of the infernal j^terf/ffoid muscle is closely connected at its

origin with the otic ganglion, and enters the inner or deep surface of

the muscle.

The buccal nerve pierces the substance of the external pterygoid

muscle, and courses downwards and forwards to the face, in close contact

with the deep surface of the temporal muscle at its insertion. It fur-

nishes a branch to the external pterygoid muscle as it pierces it, and on
emerging gives two or three ascending branches to the temporal muscle.

It divides into two principal branches, an njrper and a to/cer, which
communicate with the facial nerve in a plexus round the facial vein, and
are distributed to the integument, the buccinator muscle, and the

mucous membrane. It is chiefly a sensory nerve.

Varieties.—The buccal nerve is sometimes replaced by a branch of the infra-

orbital (Henle). It has been seen to arise as a branch of the inferior dental,

being given off from that nei-ve -vAathin the dental canal, and emerging close to

the alveolar border of the bone (Turner. Nat. Hist. Review, lSfi4, p. 612). Gaillet

(quoted by Henle) desscribes it as arising directlj^ from the Gasserian ganglion,

and piercing the base of the skull by a special foramen between the round and
oval foramina.

Auriculo-temporal nerve.—The auriculo-temporal nerve takes its.

origin close to the foramen ovale. It often commences by two roots,

between which may be placed the middle meningeal artery. It is

directed at first backwards, beneath the external pterygoid muscle, to

the inner side of the articulation of the jaw ; then changing its course,

it turns upwards between the ear and the joint, covered by the parotid
gland ; and emerging from this place, it finally divides into two temporal
branches which ascend towards the top of the head.

(a) Conunufiicati/iff hranclies.—There are commonly two branches which pass
forward round the external carotid artery, and join the facial nerve. Filaments
to the otic ganglion arise near the beginning of the nerve.

(&) Parotid hranches are given from the nerve whUe it is covered by the gland.
{c) Auricular brancticx.—These are two in number. The lotvcr of the two,

arising behind the articulation of the jaw, distributes branches to the ear below
the external meatus ; and sends other filaments round the internal maxillary
artery to join the sympathetic neiwe ; the V2)2)er branch, leaving the nerve in

front of the ear, is distributed in the integument covering the tragus and the
pinna above the extemal auditory meatus. Both are confined to the outer surface

of the ear.

{cl^ Hranches to the meatus auditorius.—These, two in number, spring from the
point of connection of the facial and auriculo-temporal nerves, and enter the
interior of the auditory meatus between the osseous and cartilaginous parts. One
of them sends a branch to the membrana tjTnpani.
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((') Articiihn- hranch.—The nerve to the temporo-maxillary articnlntion comes
from one of the preceding- branches, or dii-ectly from the anriculo-temporal

nerve.

(/) Trmporal hranclu-x—One of these, the smaller and jim^ferior of the two,

distributes filaments to the attrahens amiculam muscle, the vipper part of the

jiinna and the integument above it. The anterior temporal branch extends with

the superficial temporal artery to the top of the head, and ends in the integument.

It is often united -^-ith the temporal branch of the upper maxillary nerve. Meckel
mentions a communication between this branch and the occipital nerve.

Lingual Nerve.—The.lingnal branch (or gustatory nerve), descends

nndcr cover of the external pterygoid muscle, lying to the inner side

and in front of the dental nerve, and sometimes united to it by a cord

which crosses over the internal maxillary artery. It is there joined at

FifT. 340.

Fig. 340.

—

View of thk Branches uf the Inferior IMaxillary Nerve froji the
OUTER SIDE (from Sappey after Hirsclifeld and Leveille). 5

The zygoma and ramus of the jaw have been removed, and the outer ijlate of the jaw
taken off, so as to open up the dental canal ; the lower part of the temporal muscle has
been dissected otf the bone, and the masseter muscle turned down.

1, I\Iasseteric branch, descending to the deep surface of the muscle ; 2, a twig to the
temporal muscle ; 5, anterior, and 7, posterior deep temporal neiwes ; .3, buccal ; 4, its

union with the facial ; 6, filaments given by the buccal to the external ptervgoid muscle
;

8, auriculo-temporal nerve ; 9, its temporal branches ; 10, its anterior auricular branches;
11, its union with the facial

; VI, gustatory or lingual nerve ; ]3,mylo-hyoid nerre ; 14,
inferior dental neive ; 15, its twigs supplied to the teeth; 16, mental branches ; 17,
branch of the facial uniting with the mental.
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an acute angle by the chorda fympani, a small branch connected with
the facial nerve, which descends fi"om the inner end of the Glaserian
fissure. It then passes between the internal pterygoid muscle and the

lower maxilla, and is inclined obliquely inwards to the side of the tongue,
over the upper constrictor of the pharynx, (where this muscle is attached

to the maxillary bone,) and above the deep portion of the submaxillary
gland. Lastly, the nerve crosses Wharton's duct, and is continued along
the side of the tongue to the apex, in contact with the mucous mem-
brane of the mouth.

(ff) Cemmiinicatvirj hi'ayichcs are given to the sulimaxillary g^ang-lion. at the
place where the nerve is in contact with the submaxillary gland. Others form a
plexus with branches of the hj-poglossal ners'e at the inner border of the hypo-
glossus muscle.

(Z*) Branchca to the mvcoits mcmhrnnc of the mouth are given from the nerve
at the side of the tongue, and supply also the gums. Some delicate filaments are

likewise distributed to the substance of the sublingual gland.

(<•) The lingual or terminal branches perforate the muscular structure of the
tongue, and divide into filaments, which are continued almost vertically upwards
to the conical and fungiform papilla?. Xear the tip of the tongue the branches
of the gustatory and hypoglossal nerves are united.

Inferior Dental Nerve.—The inferior dental nerve is the largest of
the three branches of the lower maxillary nerve. It descends under
cover of the external pterygoid muscle, behind and to the outer side of
tlie gustatory nerve, and, passing between the ramus of the jaw and the
internal lateral ligament of the temporo-maxillary articulation, enters

the inferior dental canal. In company with the dental artery, it pro-

ceeds along this canal, and supplies branches to the teeth. At the
mental foramen it l)ifurcates ; one part, the incisor branch, being
continued onwards within the bone to the middle line, while the other,

the much larger laliial branch, escapes by the foramen to the face.

"When about to enter the foramen on the inner surface of the ramus
of the jaw, the inferior dental nerve gives offthe slendermylo-hyoid branch.

(c/) The mi/h-loidul hmnch is lodged in a groove on the inner surface of the
ramus of the maxillary bone, in which it is confined by fibrous membrane, and is

distributed to the lower or cutaneous surface of the mylo-hyoideus and to the
anterior belly of the digastric muscle. This nerve may be traced back within
the sheath of the inferior dental to the motor portion of the inferior maxillary nerve.

(Jj) The dental hrnnchr.s supplied to the molar and bicuspid teeth coiTespond to

the number of the fangs of those teeth. Each branch enters the minute foramen
in the extremity of a fang, and temiinates in the pulp of the tooth. Not un-
frequently a collateral branch supplies twigs to several teeth.

{c) The incixnr hrnncli has the same direction as the tninkof the nerve : it ex-
tends to the middle line from the point of origin of tire labial branch, and sup-
plies nerves to the canine and incisor teeth.

{()) The Inhialovmrntdl branch emerging from the bone by the foramen on the
outer surface, divides beneath the depressor of the angle of the mouth into two parts.

One of these, the outer division, communicating with the facial nerve, sup-
plies the depressor anguli oris and orbicularis oris muscles, and the integument of
the chin.

The inner portion, the larger of the two, ascends to the lower lip beneat^-i the
depressor labii inferioris muscle, to which it gives filaments : the greater number
of the branches end on the inner and outer surfaces of the lip. These inner
branches assist only slightly in forming the plexus of union with the facial nerve.

Varieties. —The lingual has been observed to tovm a single trunk -with the
inferior dental as far as the dental foramen. The infeiior dental sometimes has
one or two accessory roots from other divisions of the inferior maxillary. The
most common of these is one which arises from the stem of the inferior maxil-

VOL. I. K N
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lary near the origin of the nerve for the external pterygoid muscle, and which,

from its being occasionally separate from the rett of the inferior dental nerve till

after it enters the dental canal, has been called the h'Mcr Inferior denial (Sappolini,

" Omodei Annali," 1860). The niylo-hyoid frequently gives off a small branch,

which pierces the mylo-hyoid muscle and joins the lingual nerve. This anasto-

mosis is said by Sappcy to be constant.

Otic Ganglion.

The otic ganglion, or ganglion of Arnold, of a reddish-grey colour, is

situated on the deep surface of the lower maxillary trunk, nearly at the

point of junction of the motor fasciculus with that nerve, and around

the origin of the internal pterygoid branch. Its inner surface is close

to the cartilaginous part of tlie Eustachian tube and the circnmflexus

palati muscle^ and behind it is the middle meningeal arter}-.

Conncciion witU tierves—roofs.—The ganglion is connected with the

lower maxillary nerve, especially with tlie branch furnished to the in-

ternal pterygoid muscle, and with the auriculo-temporal nerve, and thus

obtains motor and sensory roots ; it is brought into connection with

the sympathetic by a filament from the plexus on the middle meningeal

artery. It likewise receives the small superficial petrosal nerve, which
emerges from the petrous bone by the small foramen internal to the

canal of the tensor tympani muscle, and reaches the exterior of the skull

by piercing the sphenoid bone close to the foramen spinosum. By this

nerve the ganglion forms a communication with the glosso-pharyngeal

and facial nerves.

Branches.—Two small nerves are distributed to muscles—one to the tensor of

the membrane of the tympanum, the other to the circumflexus or tensor palati.

341. Fig. 341.—Otic Gang-
lion AND ITS CONNKC-
TIOXS FROM THE In-

siDE (from Sappey
after Arnold), g

This figure exhibits a

view of the lateral por-

tion of the slvull with a

part of the nasal fossa

and lower jaw of the

right side ; the petrous

bone has been removed

so as to show the inner

surface of the membrana
tympani and the canal of

the facial nerve.

1, smaller motor root

of tlie fifth nerve passing

down on the inside of

the Gasserian ganglion to

unite with the inferior

maxillary division ; 2,

inferior dental nerve

entering the canal of the

lower jaw ; 3, mj'lo-hyoid

branch, seen also farther down emerging in front of the internal pterygoid muscle^;

4 lingual or gustatory nerve; 5, chorda tympani; 6, facial nerve ni its canal; /,

auriculo-temporal nerve, enclosing in its loop of origin the middle meningeal artery;

8 otic canglion ; 9, small superficial petrosal nerve joining the ganglion; lU, branch to

the tensor tympani muscle ; 11, twig connecting the ganglion with the temporo-auricular

nerve • 12 twig to the ganglion from the svmpathetic nerves on the meningeal artery ;

13, branch to the internal pterygoid muscle ; 14, branch to the tensor palati muscle.
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Submaxillary Ganglion.

The submaxillary or lin,2;ual gangiion is placed above the deep portion

of the submaxillary gland, and is connected by filaments with the

lingual nerve. It is about the size of the ophthalmic ganglion, and
triangular or fusiform m shape. By the upper part or base it receives

branches from nerves which may be regarded as its roots, whilst from
the lower part proceed the filaments which are distributed from the

ganglion.

Connection ivith nerves—roots.—This ganglion receives filaments from
the lingual nerve, and likewise, at its back part, a root which appa-

rently comes from the lingual nerve, but is in reality derived from the

chorda tympani, which is prolonged downwards in the sheath of the

lingual nerve. It receives also small twigs from the sympathetic fila-

ment5 on the facial artery.

Branches.—Some nerves, five or six in number, radiate to the

substance of the submaxillary gland. Others from the fore part of

the ganglion, longer and larger than the preceding, end in the mucous
membrane of the mouth, and in Wharton's duct.

According to Meckel (" De qumto pare,"' iVc). a brancli occasionally descends in

front of the hyo-glossus muscle, and after joining -n-itb. one from the hypoglossal

nerve, ends in the genio hyo glossus muscle.

It may be noticed that wlulo the branches from the otic ganglion pass exclu-

sively to muscles, the submaxillary ganghoa gives no muscular offsets.

Summary.—Cutaneous filaments of the inferior maxillary nerve
ramify on the side of the liead, and the external ear, in the auditory

passage, the lower lip, and the lower part of the face ; sensory branches
are supplied by it to the greater part of the tongue ; and branches are

furnished to the mucous membrane of the mouth, the lower teeth and
gums, the salivary glands, and die articulation of the lower jaw.

This nerve supphes the muscles of mastication, viz., the masseter,

temporal, and two pterygoid ; also the buccinator, the myio-hyoid, and
the anterior belly of the digastric ; and from the otic ganglion proceed
the branches to ttie circumflexus palati and tensor tympani muscles.

SIXTH PAIR OF NERVES.

Surface Attachment.—The sixth cranial nerve (abducens) motor
oculi externus, takes its apparent origin from between the pyramidal
body and the pons Varolii by means of a larger and a smaller bundle.
It is connected with the pyramid, and to a small extent with the pons
also.

Deep origin.—The fibres pass backwards and a little upwards
through the fibres of the pons, parallel with the raphe, to reach a
column of large nerve cells situated beneath the eminentia teres. The
same nucleus gives origm to a large number of the fibres of the facial

nerve, and is termed the common nucleus of the facial and sixth nerves.

Course and Distribution.—The nerve enters the dura mater behind
the dorsum .sellte, and pas.sing forwards in the floor of the cavernous
.sinus, close to the outer side of the carotid artery, enters the orbit

through the sphenoidal fissure, between the heads of the external

rectus muscle, and is entirely distributed to that muscle, piercing it on
the ocular surface. In entering the orbit between the heads of thg

N N 2



548 THE CRANIAL NERVES.

external rectus muscle, it is beneath the other nerves, but above the

ophthalmic vein. While passing along the internal carotid artery in

the cavernous sinus, it is joined by several filaments of the sympathetic

from the carotid plexus. According to Bock it is joined in the orbit

by a filament from Meckel's ganglion.—(" Beschreibung des Fiiuften

Nervenpaares." 1817.)

Varieties.—Absence upon one side has been recorded, its place being supplied

by a branch from the third nerve. (General!.)

SEVENTH PAIR OF NESVES.

In the seventh cranial nerve of AVillis are comprised two nerves

having a distinct origin, distribution, and function. One of these, the

facial, is the motor nerve of the face ; the other, the auditory, is the

special nerve of the organ of hearing. Both enter the internal auditory

meatus in the temporal bone, but they are soon separated from each

other. The facial nerve being the firmer of the two, was termed the

portio dura, the other being called the portio mollis.

rAC IAll NERVE.

Surface attachment.—The facial nerves appear, on each side, at

the inferior margin of the pons, and in a Ime with the roots of the fifth

pair. Each nerve emerges from the medulla oblongata, in the outer

part of the depression between the olivary body and the diverging resti-

form body (inferior peduncle of cerebellum), and is often firmly ad-

herent, as a flattened band, to the lower edge and even for a short

distance to the upper surface of the pons. On its outer side is the

auditory nerve. A separate fasciculus of the facial nerve {intermediale

2Kirt) is sometimes attached to both auditory and facial nerves.

Deep origin.—The fibres of the facial nerve course backwards, in-

wards, and a little upwards to reach the outer side of the column of

nerve-cells, which lies beneath the emmentia teres (common nucleus of

sixth and facial nerves). In it many of the fibres end. A few pass

inwards, and cross at the raphe to the opposite side of the medulla.

Other fibres ascend to the upper extremity of the nucleus, around which

they turn, and descend, as a compact bundle, on its inner side. These

fibres finally radiate forwards and outwards to the column of nerve-

cells, prolonged downwards from the motor nucleus of the fifth nerve,

and also to the superior olivary body.

Course.—The facial nerve is inclined outwards with the auditory

nerve, from its place of origin, to the internal auditory meatus. The
facial lies in a groove on the auditory nerve, and the two are united in

the auditory meatus by one or two small filaments. At the bottom of

the meatus the facial nerve enters the aqueduct of Fallopius, and follows

the windings of that canal to the lower surface of the skull. The
nerve passes through the temporal bone at first almost horizontally

outwards, between the cochlea and vestibule ; on reaching the inner

wall of the tympanum it is turned suddenly backwards above the fenestra

ovalis towards the pyramid. At the place where it bends, the nerve

presents a reddish fiangliform cjilargemenf, sometimes called the (jenku-

latc gamjUon, which marks the place of junction of several nerves.

Opposite the pyramid it is arched downwards behind the tympanum
to the stylo-mastoid foramen, by which it leaves the osseous canal. It

is then continued forwards through the substance of the parotid gland.
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and separates in the gland, beliind the ramus of the lower maxilla,

into two primary divisions, the temporo-facial and the cervico-facial,

from wliich numerous branches spread out over the side of the head,

the face, and the upper part of the neck, forming what is known as the

*' pes anserinus."

Distribution.—Within the temporal bone the facial is connected

with several other nerves by separate branches ; and immediately after

issuing from the stylo-mastoid foramen, it gives off" three small branches,

viz., tiie posterior auricular, digastric, and stylo-hyoid.

Fig. 342.—The Facial Nerve
EXPOSED IN ITS CaNAL, WITH
ITS Connecting Branches, &c.

(froiu Sappey after Hirschfelcl

and Leveille). g

The mastoid and a part of the

petrous bone have been divided

nearly vertically, and the canal

of the facial nerve opened in its

whole extent from the meatus

internus to the stylo-mastoid

foramen. The Vidian canal has

also been opened from the out-

t-ide. 1, facial nerve in the

.horizontal part of the commence-

ment of the canal ; 2, its frccond

part turning backwards ; 3, its

vertical j^ortion ; 4, the nerve at

its exit from the stylo-mastoid

foramen ; 5, geniculate ganglion
;

6, laige superficial petrosal nerve passing from this ganglion to the spheno-palatine

ganglion, and joined by the small internal i^etrosal bi-anch ; 7, spheno-palatine ganglion
;

8, small superficial petrosal nerve; 9, chorda tympani ; 10, posterior auricular branch

<iit short at its origin; 11, branch for the digastric muscle; 12, branch for the stjdo-

hyoid muscle ; 13, twig to the stylo-glossus muscle uniting with muscular branches

of the glosso-pharyngeal nerve (,14 and 15).

Connecting- Bra:xich.es.—Filament.f of nn'ioa ivith the aud'dory ncvre.—In the

meatus auditorius one or two minute filaments pass between the facial and the

trunk of the auditory nerve.

Xi rrcs conmctcd with the [fangllforni oilarr/eiiicnt.—About two lines from the

beginning of the aqueduct of Fallopius, where the facial nerve swells into the

gangliform enlargement, it is joined by the large superficial petrosal branch,

from the Vidian nerve. This ganglion likewise receives a small branch from
the small superficial petrosal nerve which unites the otic ganglion with the

tympanic nerve of Jacobson, The nerve beyond the ganglion receives the

external superficial petrosal nerve (Bidder), which is furnished by the s^-mpa-

thetic accompanying the middle meningeal artery, and enters the temporal bone
by a canal external to that traversed by the small superficial i^etrosal.

Chorda Tympani and Nerve to the Stapedius.—The nerve named chorda

tympani leaves the trunk of the facial while within its canal, and crosses the

tympanum to join the lingual branch of the fifth, along which it is conducted

towards the tongue. It enters the back part of the tympanic cavity through a

short canal emerging below the level of the pyramid, close to the ring of bone

giving attachment to the membrame of the tympanum ; and being invested by
the mucous lining of the cavity, it is directed forwards across the membrana
tympani and the handle of the malleus, to an apertm-e at the inner end of the

Glaserian fissure. It then passes downwards and forwards, under cover of the

external pterygoid muscle, and uniting with the lingual nerve at an acute angle,
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descends in close contact with it, and is partly distributed to the submaxillary

ganglion and partly blended with the lingual nerve in its distribution to the
tongue. As this nerve crosses the tympanum, it is said to supply a twig to the
laxator tympani muscle.

The ni'rri' to ihe f<fainHl\vs mvxdc arises from the trunk of the facial opposite

the pyramid, and passes obliquely inwards to the fleshy belly of the muscle.

Fi?. 343. Fig. 343.

—

Geniculate Ganglion of
TiiK Facial Nerve and its Connec-
tions FKOM ABOVE (fiom Bidder).

The dissection is made in the middle
fossa of the skull on the riglit side ; the
temporal bone being removed so as to

open the meatus internus, hiatus Fal-

lopii, and a part of the canal of the facial

nerve, together with the cavity of the

tympanum, a, the external ear ; h,

middle fossa of the skull with the

meningeal arteiy ramifying in it ; 1,

facial and auditory nerves in the meatus
auditorius internus ; 2, large super-

ficial petrosal nerve ; 3, small super-

ficial petrosal nerve lying over the ten-

sor tympani muscle ; 4, the external

superficial petrosal joining sympathetic

twigs on the meningeal artery ; 5, facial

and chorda tympani ; 6, nerves of the
eighth pair.

The chorda t;y-mpani is regarded

by some anatomists as a continua-
tion of the great superficial petrosal

nerve. According to Owen, in the
horse and calf, the portio dura being less dense in structure, the Vidian branch
of the fifth may be distinctly seen crossing the nerve after penetrating its

sheath, and separating into many filaments, with which filaments of the seventh
nerve are blended, while a ganglion is formed by the superaddition of gi-ey

matter ; and the chorda tympani is continued partly from this ganglion, partly
from the portio dura. (Hunter's Collected Works, vol. iv., p. 194, note.)

Posterior auricular branch.—This branch arises close to the
stylo-mastoid foramen. In front of the mastoid process, it divides into
an auricuhir and an occipital portion, and is connected with the great
auricular nerve of the cervical plexus. It is said to be joined by the
auricular branch of the pneumo-gastric nerve.

a. The anricular division supplies filaments to the retrahent muscle
of the ear, and ends in the integument on the posterior aspect of the
auricle.

h. The occipital Iranch is directed backwards beneath the small
occipital nerve (from the cervical plexus) to the posterior part of the
occipito-frontalis muscle ; it lies close to the bone, and besides sitppljing
the muscle, gives upwards filaments to the integument.

Digastric and stylo-hyoid branches.—The digastric branch arises
in connnon with that for the stylo-hyoid muscle, and is divided into
numerous filaments, which enter the digastric muscle : one of these
sometimes perforates the digastric, and joins the glosso-pharyngeal
nerve near the base of the skull.

The stylo-hyoid branch, long and slender, is directed inwards from
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the digastric branch to the muscle from which it is named. This nerv©
is connected with the plexus of the sympathetic on the external carotid

artery.

Temporo-facial divisiox.—The temporo-facial, the larger of the

two primary divisions into which the main trunk of the facial nerve

separates, is directed forwards through the parotid gland. Its ramifi-

cations and connections with other nerves form a network over the side

of the face, extending as high as the temple and as low as the mouth.
Its branches are arranged in temporal, malar, and infraorbital sets.

(a) The temporal hranches ascend over the zygoma to the side of the head.

Some end in the anterior muscle of the auricle and the integument of the temple,

and communicate -with the temporal branch of the upper maxillaiy nerve near the

ear. as well as with (according to Jleckel) the auriculo-temporal branch of the

lower maxillary nerve. Other branches enter the occipito-frontalis, the orbicu-

laris palpebrarum, and the corrugator supercilii muscles, and join offsets from
the supraorbital branch of the ophthalmic nerve.

(h) The mdlar hmncJws cross the malar bone to reach the outer side of the

orbit, and supply the orbicular muscle. Some filaments are distributed to both
the upper and lower eyelids : those in the upper eyelid join filaments from the

lachl•J^nal and supraorbital nerves ; and tliose in the lower lid are connected with
filaments from the upper maxillary nerve. Filaments from this part of the facial

nerve communicate with the malar branch of the upper maxillary nerve.

(f) The infraorhitul branc/ic.t, of larger size than the other branches, are almost
horizontal in direction, and are distributed between the orbit and mouth. They
supply the buccinator and orbicularis oris muscles, the elevators of the upper lip

and angle of the mouth, and likewise the integument. Numerous communica-
tions take place with the fifth nerve. Beneath the elevator of the upper lip these

nerves are united in a plexus with the branches of the upper maxillary nerve

;

on the side of the nose they communicate with the nasal, and at the inner angle

of the orbit with the infratrochlear nerve. The lower branches of this set are

connected with those of the cervico-facial division.

Near its commencement the temporo-facial division of the facial is connected
with the auriculo-temporal nerve of the fifth, by one or two branches of consi-

derable size which tm-n round the external carotid artery ; and it gives some
filaments to the tragus of the outer ear.

Cervico-facial division.—This division of the facial nerve is

directed obliquely through the parotid gland towards the angle of the

lower jaw, and gives branches to the face, below those of the preceding

division, and to the upper part of the neck. The branches are named
buccal, supramaxillary, and inframaxillary. In the gland, this division

of the facial nerve is joined by filaments of the great auricular nerve
of the cervical plexus, and offsets from it penetrate the substance of

the gland.

(n) The buccal hranches are directed across the masseter muscle to the angle
of the mouth ; supplying the muscles, they communicate with the temporo-facial

division, and on the buccinator muscle join with filaments of the buccal branch
of the lower maxillary nerve.

(Ji) The xu2)raina.flllar>/ Jr^?;*^'^, sometimes double, gives an offset over the side

of the maxilla to the angle of the mouth, and is then directed inwards, beneath
the depressor of the angle of the mouth, to the muscles and integument between
the lip and chin ; it joins -n-ith the labial branch of the lower dental nerve.

(f) The inframaxiUartj br-anches (r. subcutanci colli) perforate the deep cervical

fascia, and, placed beneath the platysma muscle, form arches across the side of

the neck as low as the hyoid bone. Some branches join the superficial cervical

nerve beneath the platysma, others enter that muscle, and a few perforate it to

end in the integument.
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Summary.—The facial nerve is the motor nerve of the face. It is

distributed to most ot the muscles of the ear, and to the muscles of the

Fig. 5ii.

Fig. 344.— Superficial Distributiox op tub Facial, Trigeminal, and other Nerves
OF THE Head (from Sappey after Hirschfeld and Leveillc). |

a, References to the Facial Nerve.—1, trunk of the facial nerve after its exit from the

stylo-mastoid foramen ; 2, posterior auricular branch ; 3, filament of the great auricular

nerve uniting with the foi-egoing ; 4, twig to the occipitalis muscle ; 5, twig to the pos-

terior auricular muscle ; 6, twig to the superior auricular muscle ; 7, branch to the

digastric ; 8, that to the stylo-hyoid muscle ; 9, superior or temporo-facial division of the

pes anserinus ; 10, temporal branches ; 11, frontal ; 12, palpebral or orbital ; 13, nasal

or infraorbital ; 14, buccal ; 15, inferior or cervico-f;vcial division of the nerve ; 16, labial

and mental branches ; 17, cervical branches.

5, References to the Fifth Nerve.—18, temporo-auricular nerve (of the inferior

maxillary nerve) uniting with the facial, giving anterior auricular and jwrotid branches,

and ascending to the temporal region ; 19, external frontal or supra-orbital nerve ; 20,

internal frontal; 21, palpebral twigs of the lachrymal; 22, temporal branches of the

infratrochlear ; 23, malar twig of the orbito-malar ; 24, external nasal twig of the

ethmoidal ; 25, infraorbital nerve ; 26, buccal nerve uniting with branches of the facial
;

27, labial and mental branches of the inferior dental nerve.

c, Cervical Nerves.—28, great occipital nerve from' the second cervical ; 29, g eat

auricular nerve from the cervical plexus ; 30, lesser occipital ; 31, another branidi with

a similar distribution ; 32, superficial cervical, uniting by several twigs with the facial.
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scalp ; to those of the mouth, nose, and eyelids ; and to the cutaneous
muscle of the neck (platysma). It likewise supplies branches to the

integument of the ear, to that of the side and back of the head, as well

as to that of the face and the upper part of the neck.

This nerve is connected freely with the three divisions of the fifth

nerve, and with tiie submaxillary and spheno-palatine ganglia ; with
the glosso-pharyngeal and pneumo-gastric nerves : with the auditory,

and with parts of the sympathetic and the spinal nerves.

Varieties.—The chorda, tympani has been found more or less separate from
the trunk of the lingual nerve, and in these cases it is very easy to trace the
distribution of its terminal branches. Thus, in a case reported by Embleton
(JoiuTi. of Anat., vol. vi.. p. 217), the chorda applied itself to the inferior dental
nerve, which it only left a line or t-^\'o above the dental canal, and, passing on,

divided mto branches to the submaxillary and sublingual glands, and to the
lingual nerve.

AUDI.ORY NEEVE.

The auditory nerve, or portio mollis of the seventh pair, is the special

nerve of the organ of hearing, and is distributed exclusively to the
internal ear.

Surface attachment.—The auditory nerves appear at the lower
border of the pons, on the outer side of and close to the facial nerves.

They are also connected with the lower edge of the pons opposite the

restiform body, from the inner side or middle of which they emerge.
Deep origin.—The fibres of the nerve divide into two nearly equal

parts, of which one, posterior, winds round the restiform body, while

the other, anterior, passes through its substance. The chief nucleus of
the nerve (inner nucleus) forms a convex prominence in the outer

portion of the lower half of the floor of the fourth ventricle. Its

transverse section is triangular, and it is composed of small, round,
oval and triangular cells. The posterior portion of the auditory nerve,

winding round the restiform body (with which it is connected;, reaches

the outer part of this nucleus. The anterior division passes through the

substance of the inferior peduncle of the cerebellum towards the apes of
the inner nucleus. A few of its fibres join the inner nucleus ; the majority,

however, turn outwards to a network of cells and fibres in the posterior

portion of the restiform body (outer nucleus, Lockhart Clarke) to the

outer side of the inner nucleus. Some of the fibres of this division turn

outwards along the restiform body to reach the cerebellum, where they
have been traced to the superior vermiform process. Both portions of
the auditory nerve contain many nerve-cells : in the posterior portion

they constitute a pyriform swelling at the anterior edge of the restiform

body.

Course.—As the auditory nerve is inclined outwards from its connec-
tion with the medulla oblongata to gain the internal auditory meatus, ic

is in contact with the facial nerve, being only separated from it in part

by a small artery destined for the internal ear. Within the meatus the

two nerves are connected to each other by one or two small filaments.

Finally the auditory nerve bifurcates in the meatus : one division,

piercing the anterior part of the cribriform lamina, is distributed to the

cochlea; the other, piercing the posterior half of the lamina, enters

the vestibule of the internal ear. The distribution of these branches
will be described with the ear.
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EIGHTH PAIR OF NERVES.

The eighth pair is composed of three distinct nerves—the glosso-

pharyngeal, pneumo-gastric, and spinal accessory, which leave the skull

through the anterior and inner division of the foramen lacerum posti-

cum, to the inner side and in front of the internal jugular vein. Two
of these nerves, the glosso-pharyngeal and pneumo-gastric, are attached

to the medulla oblongata in the same line, and resemble one another

somewhat in their distribution, for both are distributed to the first part

of the alimentaiy canal. The other, the spinal accessory, takes its

origin chiefly from the spinal cord, and is mainly distributed to muscles
;

but it gives fibres to the first two nerves by its communicating branch.

I.—GLOSSO-PHARYNGEAL NERVE.

The glosso-pharyngeal nerve is destined, as the name implies, for the

tongue and pharynx.

Surface attachment.—The nerve arises from the surface of the

restiform body of the medulla by five or six roots, arranged in a vertical

line, the highest being contiguous to the facial and auditory nerves, the

lowest to the highest roots of the pneumogastric.

Deep origin.—The fibres pass inwards and backwards through the

substance of the medulla, to reach the nucleus, a small column of large

nerve-cells placed deeply beneath the lower part of the floor of tlie

fourth ventricle, between the highest part of the vagal nucleus and the

lower part of the inner auditory nucleus.

Fis. 345. Fig. 345.

—

Diagrammatic Sketch
from behind of the koots of the
Nerves of the Eighth Pair, with
THEIR Ganglia and CoiiiiUNiCA-

TI0N3 (from Bendz).

A, x^art of the cerebellum above the

fourth ventricle ; B, medulla oblon-

gata ; C, posterior columns of the spina!

cord ; 1, root of the glosso-2)haryngeal

nerve ; 2, roots of the pneumo-gastric
;

3, 3, 3, roots of the spinal accessory,

the uppermost number indicating the

filaments intermediate between the

spinal accessory and pneumo-gastric
;

4, jugular ganglion of the glosso-pha-

ryngeal ; 5, petrous ganglion ; 6,

tympanic branch ; 7, ganglion of the

root of the x^neumo-gastric ; 8, auri-

cular branch ; 9, long ganglion on the

trunk of the X'^ieumo-gastric : 10,

branch from the ui^x^er ganglion to the

petrous ganglion of the glosso-x)haryn-

geal ; 11, inner portion of the spinal

accessory ; 12, outer x^ortion ; 13,

pharyngeal branch of the pneumo-
gastric ; 14, superior laryngeal

branch ; 15, twigs connected with the sympathetic ; 16, fasciculus of the spinal accessory

l^rolonged with the pneumo-gastric.

Course and distribution.—Directed outwards from its place of

origin over the flocculus to the foramen jugulare, it leaves the skull

with the pneumo-gastric and spinal accessory nerves, but in a separate

tube of dura mater. In passing through the foramen, somewhat in
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front of the others, this nerve is contained in a groove, or in a canal in
the lower border of the petrous portion of the temporal bone, and
presents, successively, two ganglionic enlargements,—the jugular gano--

lion, and the petrous ganglion.

After leaving the skull, the glosso-pharyngeal nerve appears between
the internal carotid artery and the jugular vein, and is directed down-
wards over the carotid artery and beneath the styloid process and the
muscles connected with it, to the lower border of the stylo-pharyngeus
muscle. Here, changing its direction, the nerve curves'inwards to the
tongue, on the stylo-pharyngeus and the middle constrictor muscle of
the pharynx, above the upper laryngeal nerve ; and, passing beneath
the hyo-glossus muscle, ends in branches for the pharynx, the tonsil,

and the tongue.

The jugular ganglion, the smaller of the two ganglia of the glosso-

pharyngeal nerve, is situated at the upper part of the osseous groove in
which the nerve is laid during its passage through the jugular foramen.
Its length is from half a line to a Ime, and the breadth from half to

three-fourths of a line. It is placed on the outer side of the trunk of
the nerve, and involves only a part of the fibres,—a small fascicidus

passing over the ganglion, and joining the nerve below it.

Fix. G46.Fig. 346.

—

Sketch of the Tympanic
Branch of the Glosso-Phartn-
OEAL JS'eRVE, and ITS CONNECTIONS
(from Breschet).

A, squamous part of the left tem-
poi'al bone ; B, petrous part : C, in-

ferior maxillary nerve ; D, internal

carotid artery ; a, tensor tympani
muscle ; 1, carotid plexus ; 12, otic

ganglion ; 3, glosso-pharyngeal nerve

;

4, tjTnpanic nerve ; 5, twigs to the
carotid plexus ; 6, twig to fenestra

rotunda ; 7, twig to fenestra ovalis ;

8, junction with the large superficial

petrosal nerve ; 9, small superficial

petrosal; 10, twig to the tensor tym-
pani muscle; 11, facial nerve; 12,

chorda tympani ; 13, petrous ganglion

of the glosso-pharyngeal ; 14, twig to

the membrane of the Eustachian
tube.

The petrous ganglion is

contained in a hollow in the

lower border of the petrous

part of the temporal bone
(receptaculum ganglioli petrosi), and measures about three lines in
length. This ganglion includes all the filaments of the nerve, and
resembles the gangliform enlargement of the facial nerve. From it
arise the small branches by which the glosso-pharyngeal is connected
with other nerves at the base of the skull ; these are the tympanic
nerve, and the branches which join the pneumo-gastric and sympathetic.

Connecting branches, and tympanic branch.—From the petrous ganglion
spring three small connecting filaments. One passes to the auricular branch of
the pneumo-gastric, one to the upper ganglion of the sympathetic or vice vcrna.
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and a third to the ganglion of the root of the pnemno-gastric nerve. The last is

not constant.

There is sometimes likewise a filament from the digastric branch of the facial

nerve, which, piercing the digastric muscle, joins the glosso-pharyngeal nerve be-

low the petrous ganglion.

The ti/iiqmnk: branch (nerve of Jacobson) arises from the petrous ganglion, and
is conducted to the tympanum by a special canal, the orifice of wfiich is in the

ridge of bone between the jugular fossa and the carotid foramen. On the inner

wall of the tympanum the nerve joins with a twig from the sympathetic forming a
plexus (tj'mpanic), and distributes filaments to the membrane lining the tym-
panum and the Eustachian tube, as well as one to the fenestra rotunda,, and
another to the fenestra ovalis.

From the tympanic nerve are given three connecting hrancJies. by which it

communicates with other nerves ; and which occupy channels given off from the

osseous canal through which the nerve enters the tympanum. One branch enters

the carotid canal and joins with the sympathetic on the carotid artery. A second

is united to the large superficial petrosal nerve, as this lies in the hiatus Fallopii.

And the third is directed upwards, beneath the canal for the tensor tympani
muscle, towards the surface of the petrous portion of the temporal bone, where
it becomes the i<i)tnll jxtroml ncvcc ; and under this name it is continued to the

exterior of the skull through a small aperture in the sphenoid and temporal

bones, to end in the otic ganglion. As this petrosal nerve passes the ganglifonn

enlargement of the facial, it has a connecting filament with that enlargement,

which is by some considered its j^rincipal posterior termination.

Jacobson described an interior or internal branch from the tj-mpanic nerve to

the spheno-palatine ganglion.

Branches distributed, in the neck.—The carotid hranchcfi course along the

internal carotid artery, and unite with the pharyngeal branch of the pneumo-
gastric, and with branches of the sympathetic nerve.

The j)hari/nf/t'(il Iranckcs, three 01' four in number, unite opposite the middle
constrictor of the pharjTix with branches of the pneumo-gastric and sj'nipathetic

to form the j)hftri/nf/ral jjlc.ru.'^. Nerves to the mucous membrane of the pharynx
perforate the muscles, and extend upwards to the base of the tongue and the

epiglottis, and downwards nearly to the hyoid bone.

The mu.scular branches are given to the stj-lo-pharjTigeus and constrictor

muscles.

Tunsilitic branches.
—

"WTien the glosso-pharjnigeal nerve is near the tonsil, some
branches are distributed on that body in a kind of plexus (circulus tonsillaris).

From these nerve offsets are sent to the soft palate and the isthmus of the fauces.

Lingual branches.—The glosso-phar^aigeal nerve divides into two parts at the

border of the tongue. One turns to the upper surface of the tongue, supplying

the mucous membrane at its base : the other perforates the muscular structure,

and ends in the mucotis membrane on the lateral part of the tongue. fSome fila-

ments enter the circumvallate papillae.

Variety.— In one case a branch from the glosso-pharyngeal supplied the
mylo-hyoid muscle and the anterior belly of the digastric, the normal mylo-
hyoid nerve being wanting. (Guy"s Hosp. Reports, vol. xiv.. p. 4;!G.)

SmniARY.—The frlosso-pharyngeal nerve distributes branches to the

mucous memliraue of the ton^ijue, pharynx, tympanum, and Eustachian
tube. The muscles supplied by it are some of those of the pharynx and
base of the tongue. It is connected with the following nerves, viz., tlie

lower maxillary division of the fifth, the facial, the pneumo-gastric (the

trunk and branches of this nerve), and the sympathetic.

II.—PNEUMO-GASTRIC NERVE.
The pneumo-gastric nerve (nervus vagus, parvagum) has the longest

course <.»f any of the cranial nerves. It extends through the neck and
the cavity of the chest to the upper part of the abdomen ; and ib
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supplies nerves to the organs of voice and respiration, to the alimentary

canal as far as the stomach, and to the heart.

Surface attachment.—This nerve arises from the restiform body
of the medulla, by twelve or fifteen fine roots, beneath and in a line

Avith the roots of the glosso-pharyngeal nerves.

Deep origin.—The fibres pass inwards and backwards thronoh the

medulla to a column of nerve-eclls beneath the lowest part of the floor

of the fourth ventricle, where they cause a prominence on the surface.

At the point of the calamus scriptorius the nuclei are in contact in

the middle line, but a little higher up they are separated by the nuclei

of the hypoglossal nerve.

Course and distribution.—The filaments by which this nerve

springs from the medulla oblongata close below those of the glosso-

pharyngeal nerve are arranged in a flat fasciculus, which is directed

outwards with that nerve, across the flocculus to the jugular foramen.

Fig. 347.

—

Diagram of the Roots Fig. 347.

AND Anastomosing Branchks of

THE Nerves of the Eighth Pair
and Neighbouring Nerves (from

Sappey after Hii-scbfeld and Le-

veille).

1, facial nerve ; 2, glosso-pharyn-

gealwitli tbe petrous ganglion repre-

sented; 2', connection of the digastric

branch of the facial nerve with

theglosso-ijharyngeal neiTe; 3, pncu-

mo-gastric, with both its ganglia re-

piesented ; 4, spinal accessory ; 5,

hypoglossdl ; 6, superior cervical

ganglioQ of the sympathetic ; 7, loop

of union betweea the two tirst cer-

vical nerves; 8, carotid branch of

the sympathetic ; 9, nerve of Jacoh-

r-ou (tympanic), given off from the

petrous ganglion ; 10, its filaments

to the iympathetic ; 11, twig to the

Eustachian tube; 12, twig to the

fenestra ovalis ; 13, twig to the

fenestra rotunda ; 14, twig of union

with the small superficial petrosal;

15, twig of union with the large

superficial petrosal; 1*5, otic gang-

lion ; 17, branch of the jugular

fossa, giving a filament to the

petrous ganglion ; 18, union of the

spinal accessory with tlie pneumo-
gastric ; 19, union of the hypo-

glossal with the first cervical nerve ;

20, union between the sterno-mastoid

branch of the spinal accessory and

that of the second cervical nerve ; 21, pharyngeal plexus ; 22, superior laryngeal nerve

;

23, external laryngeal ; 24, middle cervical ganglion of the sympathetic.

In passing through the opening at the base of the skull the pneumo-
gastric nerve is contained in the same sheath of dura mater, and sur-

rounded by the same tube of arachnoid membrane as the spinal

accessory nerve ; but it is separated from the glosso-pharyngeal nerve

by a process of membrane. In the foramen the filaments of the nerve
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become ncgTegated togethei' ; and it here presents a ganglionic enlarge-

ment, distinguished as the ganglion of the root of the pneumo-gastric.

After its passage through the foramen, it is joined by the accessory

Fig. 348 — \n,\V <Jh IHl. x\LK\Lb UF TUK Eluliril 1' \IK, Till liv JJJMI.IXjL J luN AND
Connection on the Left Side (from Sappey after Hirsclifekl and Leveille). ^

1, pneumo-gastric nerve in the neck ; 2, ganglion of its trunk ; 3, its union vAih the

spinal accessory ; 4, its union with the hji^oglossal ; 5, phai-yngeal branch ; 6, superior

laryngeal nerve ; 7, external laryngeal ; 8, laiyngeal plexus ; 9, inferior or recurrent

laryngeal ; 10, superior cardiac branch ; 11, middle cardiac ; 12, plexiform x'art of the

nerve in the thorax ; 13, posterior pulmonary plexus ; 14, lingual or gustatory nerve of

the inferior maxillary ; 15, hj^^oglossal, passing into the muscles of the tongue, giving

its thyro-hyoid branch, uniting with twigs of the lingual ; 16, glosso-pharj-ngeal nerve
;

17, spinal accessoi'y nerve, uniting by its inner branch with tlie pneumo-gastric, and by

its outer, passing into the sterno-mastoid muscle ; 18, second cervical nerve ; 19, thinl ;

20, fourth ; 21, origin of the phrenic nerve ; 22, 23, fifth, sixth, seventh, and eighth

cervical nerves, forming with the first dorsal the brachial plexus ; 24, superior cervical

ganglion of the sympathetic ; 25, middle cervical ganglion ; 26, inferior cervical ganglion

united with the first dorsal ganglion ; 27, 28, 29, 30, second, third, fourth, and fifth

dorsal ganglia.
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part of the spinal accessory nerve, and a second ganglion is formed

upon it, the ganglion of the trunlc of the nerve. Several communi-
cations are at the same time established with the surrounding nerves.

The upper ganglion, or ganglion of the root of the pneumo-
gastric nerve, situated in the foramen jugulare, is of a greyish colour,

nearly spherical, and about two lines in diameter ; it has filaments

connecting it with other nerves, viz., with the facial, the petrous

ganglion of the glosso-pharyngeal, the spinal accessory, and the

sympathetic.

The lower ganglion, or ganglionof the trunk of the pneumo-gastric

nerve, is placed about half an inch beyond the preceding. Occupying

the trunk of the nerve outside the skull, it is of a flattened cylindrical

form and reddish colour, and measures about ten lines in length and

two in breadth. Tiie ganglion does not include all the fibres of the

nerve ; the fasciculus, which is sent from the spinal accessory to join

the vagus, is the part not involved in the ganglionic substance. It

communicates with the hypoglossal, the spinal, and the sympathetic

nerves.

The pneumo-gastric nerve descends in the neck, between and concealed

by the internal jugular vein and the internal carotid artery, and after-

wards similarly between that vein and the common carotid artery, being

enclosed along with them in the sheath of the vessels. As they enter

the thorax, the nerves of the right and left side present some points of

difference, of which the following are the most important.

On the right side the nerve crosses over the first part of the right sub-

clavian artery, at the root of the neck, and its recurrent laryngeal

branch turns backwards and upwards round that vessel. The nerve

then enters the thorax behind the right innominate vein, and descends

on the side of the trachea to the back of the root of the lung, where it

spreads out in the posterior pulmonary plexus. It emerges from this

plexus in the form of two cords, which are directed to the oesophagus,

and by their union and subdivision on it form, with similar branches of

the left side, the oesophageal plexus. Near the lower part of the thorax,

the oranches of the nerve, which have thus interchanged fibres with the

nerve of the left side, are gathered again into a single trunk, which,

descending on the back of the oesophagus, is spread out on the posterior

or inferior surface of the stomach.

On the left side the pneumo-gastric nerve, entering the thorax between

the left carotid and subclavian arteries and behind the left innominate

vein, lies further forwards than the right nerve, and crosses over the arch

of the aorta, while its recurrent laryngeal branch turns up behind the

arch. It then passes behind tlie root of the left lung, and, emerging
from the posterior pulmonary plexus, is distributed like its fellow on the

oesophagus. Inferiorly, it forms a single trunk in front of the oeso-

phagus, and is spread out on tiie anterior or superior surface of the

stomach.

There are various circumstances in the distribution of the pneumo-gastric

nerves which at first sight ajjpear anomalous, but which are explained by re-

ference to the process of development. The recurrent direction of the inferior

laryngeal branches in all probability arises from the extreme shortness or rather

absence of the neck in the embryo at first, and from the branchial arterial arches

having originally occupied a position at, a higher level than the parts in which

those branches are ultimately distributed, and havmg di-agged them down as it
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were in the descent of the heart from the neck to the thorax. The recuiTcnt

direction may therefore be accepted as evidence of the development of those

nerves before the occun-ence of that descent. The passage of one recurrent

laryngeal nerve round the subclavian ai-tery, and of the other round the aorta,

arises from the originally symmetrical disposition in which the innominate and
subcla\aan ai-teries on the right side and the arch of the aorta on the left are

derived from corresponding arches. The supply of the back of the stomach by

the right pneumo- gastric nerve, and of the front by the left nerve, is connected

with the originally symmetrical condition of the alimentaiy canal, and the

turning over of the stomach on its right side in its subsequent growth.

Branches.—Some of its branches serve to connect the pneumo-
gastric with other nerves, and others are distributed to the muscular

substance or the mucous lining of the organs which the nerve supplies.

The principal connecting branches of this nerve are derived from the

ganglia. In the different stages of its course branches are supplied to

various organs as follows. In the jugular foramen, a branch is given to

the ear ; in the neck, branches are furnished successively to the pharynx,

the larynx, and the heart ; and in the thorax, additional branches are

distributed to the heart, as well as to the lungs and the oesophagus.

Terminal branches in the abdomen are distributed to the stomach,

liver, and other organs.

Connecting- branches and auricular branch.— Connections hcfn'eni the vpper

fjanfilion of the raf/ti.s nerve and the xpinal aeeex.sorij. fflosxo-jihari/nf/eal and .fi/inpa-

thetic rierves.—The connection with the spinal accessory is effected by one or two
filaments. The filament to the petrous ganglion of the glosso-pharj-ngeal is

directed transversely : it is not always present. The communication with the

sympathetic is established by means of the ascending branch of the upper cei-vical

ganglion.

The (niriet'Je/rhre/nrh is continued to the outer ear. Arising from the ganglion

of the root, this branch is joined by a filament from the glosso-pharj-ngeal nerve,

and then turns backwards along the outer boundary of the jugular foramen to

an opening near the styloid process. Next, it traverses the substance of the

temporal bone, crosses the aqueduct of Fallopius about t«-o lines from the lower

end. and. reaching the surface between the mastoid process and the external

auditory meatus, is distributed to the integument of the back of the ear. On
the surface it joins with a twig from the posterior auricular branch of the facial

nerves.

Connections of the second r/an r/Uon with the h>/pofilossal , s)/m2>athetic, and spinal

nerves.—This ganglion is connected by filaments with the ti-unk of the hypo-

glossal, with the upper cervical ganglion of the sympathetic, and with the loop

formed between the first two cervical nerves.

Pharyngeal branch.—The pharyngeal branch arises from the upper

part of the ganglion of the trunk" of the nerve. In its progress in-

wards to the pharynx this nerve crosses in some cases over, in others

under, the internal carotid artery ; and it divides into branches, which,

conjointly with others derived from the glosso-pharyngeal, the superior

lai-yngeal, and the sympathetic nerves, form a plexus [pharyngeal) be-

hind the middle constrictor of the pharynx. From the plexus branches

are given to the muscular structure, and to the mucous membrane of the

pharynx. As the pharyngeal nerve crosses the carotid artery, it joins

filaments which the glosso-pharyngeal distributes on the same vessel.

—

There is sometimes a second pharyngeal branch.

Superior pharyngeal branch.—This nerve springs from tlie middle

of the ganglion of the trunk of the pneumo-gastric nerve. It is directed
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inwards to the laiynx beneath the internal carotid artery, and divides
beneath that vessel into two branches, distinguished as external and in-

ternal laryngeal, both of -which ramify in the structures of the larynx.
The external laryngeal branch, the smaller of the two divisions, o-ives

backwards, at the side of the pharynx, filaments to the pharyngeal
plexus and the lower constrictor muscle

; and it is finally prolono-ed be-
neath the muscles on the side of the larynx to the crico-thyroid muscle
in which it euds. In the neck this branch joins the upper cardiac
nerve of the sympathetic.

The internal laryngeal branch is continued to the interval between the
hyoid bone and the thyroid cartilage, where it perforates the thyro-hyoid
membrane with the laryngeal branch of the superior thyroid artery, and
distributes filaments to the mucous membrane : some of these are di-

rected upwards in the aryteno-epiglottidean fold of mucous membrane
to the base of the tongue, the epiglottis, and the cpiglottidean glands ;

while others are reflected downwards in the lining membrane of the
larynx, extending to the corda vocalis, on the inner side of the laryngeal
pouch. A slender communicating branch to the recurrent laryngeal
nerve descends beneath the lateral part of the thyroid cartilage. A
branch enters the arytenoid muscle, some filaments of which seem to
end in the muscle, while others proceed through it to the mucous
membrane.
Recurrent laryngeal branch.—The recurrent or inferior laryngeal

branch of the vagus nerve, as the name expresses, has a reflex course to
the larynx.

The nerve on the riyM side arises at the top of the thorax, winds
round the subclavian artery, and passes beneath the common carotid
and inferior thyroid arteries in its course towards the trachea. On the

left side the recurrent nerve is bent round, below and behind the arch
of the aorta, immediately beyond the point where the obliterated ductus
arteriosus is connected with the arch, and is thence continued upwards
to the trachea.

Each nerve in its course to the larynx is placed between the trachea
and oesophagus, supplying branches to both tubes ; and each, whilemaking
its turn round the artery, gives nerves to the deep cardiac plexus. At
the lower part of the cricoid cartilage the recurrent nerve distributes
branches to supply all the special muscles of the larynx, except the crico-

thyroid muscle, which is supplied from the upper laryngeal nerve. It
likewise gives a few offsets to the mucous membrane, and a single com-
municating filament which joins the long branch of the upper laryngeal
nerve beneath the side of the thyroid cartilage.

Cardiac branches.—Branches to the heart are given off by the
pneumo-gastric nerve both in the neck and in the thorax.
The cervical cardiac branches arise at both the upper and the lower

part of the neck. The vpiJer branches are small, and join the cardiac
nerves of the sympathetic. The loiver, a single branch, arises as the
pneumo-gastric nerve is about to enter the chest. On the right side
this branch lies by the side of the innominate artery, and joins one of
the cardiac nerves destined for the deep cardiac plexus ; it gives some
filaments to the coats of the aorta. The branch of the left side
crosses the arch of the aorta, and ends in the superficial cardiac plexus.
The thoracic cardiac branches of the right side leave the trunk of the

pneumo-gastric as this nerve lies by the side of the trachea, and some
VOL. I.
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Fig. 349.

—

View of the DisTRiBUTioii and Connections of the Pneu.mogastric and
Sympathetic Nerves on the Eight Side (after Hirsclifeld and Leveille). §

a, lachrymal gland ; b, sublingual gland ; c, submaxillary gland and facial artery

,

d, thyroid gland, pulled forwards by a hook ; c, trachea, below which is the right

bronchus cut across
; /, the gullet

; ff, the stomach, divided near the i^ylorus ; /, trans-

verse colon, with some folds of the intestines below.

A, heart, slightly turned aside to show the cardiac plexus, &:c. ; B, aortic arch, drawn
forward by a hook ; C, innominate artery ; D, subclavian artery, of which a portion has
been removed to show the sympathetic ganglia ; E, inferior thyroid artery ; F, a divided

part of the external carotid ailery, upoa which runs a nervous plexus ; G, internal

carotid emerging from its canal superiorly ; H, thoracic aorta ; K, intercostal vein
; L,

pulmonary trunk, the right branch cut ; M, superior vena cava ; 0, intercostal artery,

1, ciliary nerves of the eyeball ; 2, branch of the oculo-motor to the inferior oblique
muscle, connected with the ophthalmic ganglion ; 3, 3, 3, the three principal divisions of

the trifacial nerve ; 4, ophthalmic ganglion ; 5, sijheno-palatine ; 6, otic ; 7, submaxillary;

8, sublingual; 9, sixth nerve, 10, facial in its canal, uniting with the spheno-palatine

and otic ganglia ; 11, glosso-pharyngeal ; 12, right pneumogasti'ic ; 13, left pneumo-
gastric spieading on the anterior surface of the stomach ; 14, sjiinal accessory ; 15, hypo-
glossal ; 16, lower nerve of the cervical plexus : 17, middle nerve of the brachial

jjlexus ; IS, intercostal nerves ; 21, superior cervical ganglion of the sympathetic, con-

nected with, 22, the tympanic nerve of Jacobson : 23, carotid branch of the Vidian nerve ;

24, cavernous plexus , 25, ophthalmic twig ; 2t), hlament to the pituitary gland ; 27,
union with the upper cervical nerves ; 28, points to the i>iieumogastric nerve, close to

the pharyngeal and carotid branches ; 29, points to the superior laryngeal nerve, close to

the pharyngeal and inter-carotid plexuses , 30, laryngeal branch joining the laryngeal

plexus ; 31, great symijathetic nerve ; 32, superior cardiac nerve ; 33, middle cervical

ganglion ; 34, twig connecting the ganglion with, 35, the recurrent ; 36, middle cardiac

nerve ; 37, great sympathetic nerve , 38, inferior cervical ganglion ; below 37, branches
from the ganglion, passing round the subclavian and vertebral arteries ; 39, the line from
this number crosses the nerves jiroceeding from the brachial plexus ; 40, sympathetic
twigs surrounding the axillary artery ; 41, branch of union with the first intercostal

nerve ; the line from the letter c, pointing to the trachea, crosses the superior, middle,

^ind inferior cardiac nerves ; 42, caidiac plexus and ganglion ; 43, 44, right and left

coronary plexuses ; 45, 46, thoracic portion of the great sympathetic nerve and ganglia

showing their connections with the intercostal nerves; 47, great splanchnic nerve ; 48,
semilunar ganglion ; 49, lesser splanchnic ; 50, solar i^lexus ; 51, union with the pneumo-
gastnc nerve ; 52, diaphragmatic ijlexus and ganglion . 53, coronary jjlexus ; 54, hepatic

;

55, splenic ; 56, superior mesenteric , 57, renal plexus.

are also derived from the first j^art of the recurrent branch : they pass
mwards on tlie air-tube, and end m the deep cardiac plexus. The cor-

responding branches of the left side come from the left recurrent laryn-

geal nerve.

Pulmonary branches.—Two sets of pulmonary branches are dis-

tributed from the pneumogastric nerve to the lung ; and they reach
the root of the lung, one on its fore part, the other on its posterior as-

pect. The anfer/or pulmonary nerves, two or three in number, are of
small size. They join with filaments of the sympathetic ramifying on
the pulmonary artery, and with these nerves constitute the anierior

jpHlmojiary 2)kxHs. Behind the root of the lung the pneumogastric
nerve becomes flattened, and gives several branches of much larger size

than the anterior branches, which, with filaments derived from the
second, third, and fourth thoracic ganglia of the sympathetic, form the
jjosterior pulmonary plexus. Offsets from this plexus extend along the
ramifications of the air-tube through the substance of the lung,

(Esophageal hranches.—The oesophagus within the thorax receives

branches from the pneumogastric nerves, both above and below the
pulmonary branches. The lower branches are the larger, and are de-
rived from the esophageal plexus, formed by connecting cords between

2
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the nerves of the right and left sides, while they lie in contact with the

oesophagus.

Gastric branches.—The l^ranches distributed to the stomach

{fiastric ncrvrH) are the terminal branches of both pneumogastric nerves.

The nerve of the left side, on arriving in front of the oesophagus, oppo-

site the cardiac orifice of the stomach, divides into many branches: the

largest of these extend over the fore part of the stomach ; others lie

along its small curvature, and unite with branches of the right nerve

and the sympathetic ; and some filaments are continued between the

layers of the small omentum to the hepatic plexus. The right pneumo-
gastric nerve descends on the back of the gullet to the stomach, and
distributes branches to the posterior surfoce of the organ : a part of

this nerve is continued from the stomach to the left side of the coeliac

plexus, and to the splenic plexus of the sympathetic.

Varieties. —The pneumogastric nerve of the right side has been found in front

of the sheath of the great cervical vessels (Quain). In several instances the

origin of the descendens noni has been transferred to the trunk of the pneumo-
gastric. Turner, who has recorded such cases, mentions also one in -which the

entire trunk of the hypoglossal nerve was intimately connected with the pneumo-
gastric as low as the posterior belly of the digastric muscle. The superior

laryngeal nerve has fi'equently been seen to give branches to the thjTo-hyoid

and sterno-hyoid muscles (Meckel, Reid, Cloquet, Krause). The recurrent

larj-ngeal in rare cases supplies the crico-thyroid muscle (Reid). This nerve also,

in those cases in which the right subclavian artery arises from the left side of the

aortic arch, passes directly inwards to the larynx in the neck, and is not hooked
downwards towards the thorax by the subclavian. This abnormality is explained

developmentally by the origin of the subclavian from the right aortic root

posteriorly, and by the closure of the fourth branchial arch, as well as of the

fifth, upon the right side.

SiBiMARY.—The pneumogastric nerves supply branches to the upper
part of the alimentary canal, viz., the pharynx, oesophagus, and stomach
Avith the liver and spleen ; and to the respiratory passages, namely, the

larynx, trachea, and its divisions m tb.e lungs. These nerves give

branches likewise to the heart and great vessels by means of their com-
munication with the cardiac plexus. Each pneumogastric nerve is

connected with the following cranial nerves—the spinal accessor}-,

glosso -pharyngeal, facial, and hypoglossal : also, with some spinal

nerves ; and with the sympathetic in the neck, thorax, and abdomen.

III. SPINAL ACCESSORY NERVE.

The spinal nerve accessory to the vagus, or, as it is shortly named,
the spinal accessory nerve, consists of two parts : one (accessory) joins

the trunk of the pneumogastric ; the other (spinal) ends in branches

to the sterno-mastoid and tra^iezius muscles.

Surface attacliment.—The accessory nerve arises by a series of
roots, the upper of which are attached to the side of the medulla below"

those of the pneuuK^gastric, while the remainder arise from the lateral

column of the cervical portion of the cord as low down as the sixth or
seventh pair of nerves. The lowest spinal roots are attached to the

middle of the lateral column ; the highest spinal roots arise close to the

posterior nerve roots.

Deep origin.—The upjier roots pass inwards to a nucleus which
lies, on each side, at the back of and close to the central canal. It

contains large nerve-cells, and is continuous, above, with the column of
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cells giving origin to the pneumogastrie nerve. The lower or spinal

roots pass through the lateral column of the cord, and enter the grey

substance midway between the anterior and posterior coraua. They
then curve forwards into the anterior horn, and are believed to be

connected with its large nerve-cells, especially with the outer group.

Course and distribution.—The infernal or accessor// jxai, the

smaller of the two, joins in the foramen of exit the ganglion on the

root of the pneumogastrie, by two or three filaments ; and having

passed from the skull, blends Avith the trunk of the pneumogastrie

beyond its second ganglion, as already said.

It is stated by Bendz that a filament is given from the spinal accessory to the

pharj-ngeal nerve above the jilace of junction with the pneumogastrie. and the

fibrils of the same nerve have been traced into each of the muscular offsets of the

pneumogastrie nerve. (Bendz, " Tract, de connexu inter nerv. vag. et acces." 1836.)

The external portion of the nerve communicates with the accessory

part in the foramen jugulare. After issuing from the foramen, the

nerve is dn-ected backwards in front of the internal jugular vein, and

perforates the stcrno-mastoid muscle, supplying this with branches, and
joining amongst the fleshy fibres with blanches of the cervical plexus.

Descending in the next place across the neck behind the sterno-mastoid,

the nerve ]msses beneath the trapezius muscle. Here it forms a kind of

plexus with branches of the third and fourth cervical nerves, and dis-

tributes filaments to the trapezius, which extend nearly to the lower

edge of the muscle.

Varieties.—The spinal accessory nerve frequently passes behind the internal

jugular vein. It has also been found to pass behind the stenio-mastoid muscle

without piercing it (Turner, Nat. Hist. Review, 1SG4).

NINTH PAIR OF NERVES.

The hypoglossal or ninth cranial nerve is the motor nerve of the

tongue, and in part of some of the muscles of the neck.

Surface attachment.—The nerve arises, by a series of fine roots,

from the furrow between the anterior pyramid of the medulla and the

olivary body.

Deep origin.—The bundles of fibres pass backwards, through the

inner part of the olivary body, to reach their nucleus, a column of

large branching nerve-cells lying in front of and close to the central

canal, as low as the decussation of the pyramids. Above, where the

canal opens into the floor of the fourth ventricle, the nucleus comes to

the surface, causing a prominence close to the middle line, a little

above the point of the calamus scriptorius.

Course and distribution.—The filaments by which this nerve arises

from the medulla oblongata are collected into two bundles, which con-

verge to the anterior condylar foramen of the occipital bone. Each
bundle of filaments perforates the dura mater separately within the

foramen, and the two are joined after they have passed through it.

After leaving the cranium, this nerve descends almost vertically to

the lower border of the digastric muscle, where, changing its course, it

is directed forwards above the hyoid bone to the under part of the

tongue. It lies at first very deeply with the vagus nerve, to which it is

connected ; but passing between the. internal carotid artery and the

jugular vein, it curves forwards round the occipital artery, and then
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crosses over the external carotid below the digastric muscle. Above
the hyoid bone it is crossed by the lower part of the stylo-hyoid muscle
and posterior belly of the digastric, and rests on the hyo-glossus muBcle.

At the anterior border of the hyo-glossus it is connected with the gusta-

tory nerve, and is continued in the fibres of the genio-hyo-glossus

muscle beneath the tongue to the tip, distributing branches upwards to

the muscular substance.

The principal branches of this nerve are distributed to the muscles
ascending to the larynx and hyoid bone, and to those of the tongue ; a
few serve to connect it with some of the neighbouring nerves.

Fi-.

Fig' 350.

—

View of the Distribution of the Spinal Acckssory and Hypoglossal
Nekves (from Sappey after Hirschfeld and Leveill^). ;^

1, lingual nerve ; 2, pneumogastric nerve ; 3, superior laryngeal (represented too

large) ; 4, external lar^-ngeal branch ; 5, spinal accessory ; 6, second cervical ; 7, third ;

8, fourth ; 9, origin of tlie phrenic nerve ; 10, origin of the branch to the subclaviii.s

muscle ; 11, anterior thoracic nerves ; 12, hypoglossal nerve ; 13, its descending branch ;

14, communicating branch from the cervical nerves ; 15, 16, 18, 19, descending branches

from the i)lexiform union of these nerves to the sterno-hyoid, sterno-thyroid, and omo-
hyoid muscles ; 17, branch from the descendens noni to the upper belly of the omo-hj-oid

muscle ; 20, branch from the hypoglossal nerve to the thyro-liyoid muscle; 21, communi-
cating twigs from the hypoglossal to the lingual nerve ; 22, terminal distribution of the

hypoglossal to the muscles of the tongue.
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Connecting branclies.

—

Connection tvitk the pneumogastric.—Close to the

skull the hypoglossal nerve is connected with the second ganglion of the pneumo-

gastric by separate filaments, or in some instances the two nerves are united so

as to form one mass.

Union n-ith the si/m2)athctic and fir.st tn-o spinal nerves.—Opposite the first

cervical vertebra the nerve communicates by several twigs with the upper cervical

ganglion of the s^onpathetic, and with the loop uniting the first two spinal

nerves in front of the atlas.

Descending branch of the ninth nerve.— This branch (r. de-

scendens noni) leaves the ninth nerve where this turns round the occi-

pital artery, or, sometimes, higher up. It passes downwards on the sur-

face of the sheath of the carotid vessels, gradually crossing from the

outer to the inner side, gives a branch to the anterior belly of the omo-

hyoid muscle, and jomsabout the middle of the neck in a loop v?jth one

or two branches from the second and third cervical nerves, forming the

ansa hypoglossi. The concavity of this loop is turned upwards ; and

the connection between the nerves is effected by means of two or more

interlacing filaments, which enclose an irregularly shaped space. From
this interlacement of the nerves, filaments are continued backwards to

the posterior belly of the omo-hyoid, and downwards to the sterno-hyoid

and stemo-thyroid muscles. Occasionally a filament is continued to

the chest, where it joins the cardiac and phrenic nerves.

Muscular branches.—The branch to the thyro-hyoid muscle is a

separate twig given off from the hypoglossal nerve as it approaches the

hyoid bone.

The nerve supplies branches to the hyo-glossus, genio-hyoid,

and genio-hyo-glossus muscles as it becomes contiguous to each,

and, when arrived close to the middle of the tongue in company with

the ranine artery, gives off several long slender branches, which pass

upwards into the substance of the organ. Some filaments join with

others proceeding from the gustatory nerve.

Varieties.—In animals the ninth nerve not unfrequently possesses a posterior

root furnished with a ganglion, in the same manner as that of a spinal nerve.

It is not uncommon to find the descending branch of the ninth nerve within

the sheath of the large cervical vessels and in such cases it is placed either over

or under the vein. This nerve in some cases appears to be derived either alto-

gether from the pneumogastric, or from both the pneumo-gastric and hj-po-

glossal nerves. There is every reason, however, to believe that these varieties in

origin are only apparent, arising from the temporary adliesion of the filaments

of this branch to those of -the pneumogastric. It is probable, moreover, that

the descendens noni has little if any real origin from tlie hypoglossal nerve :

Luschka states, as the result of numerous researches on the human subject,

that the descendens noni usually contains no filaments from the hypoglossal,

but is a branch from the first and second cei'vical, temporarily associated -nath

the ninth nerve ; and this quite agrees with the circumstance that in some
animals the nerves supplied to those muscles to which the descendens noni of the

human subject is distributed come from the cervical plexus.

A branch is described as uniting with its fellow of the opposite side in the

substance of the genio-hyoid muscle, or between it and the genio-glossus. This

loop, as also the ansa hj-poglossi, is recommended by Hyrtl as a particularly

favom-able example for the observation of nei-ve-fibres returning to the nervous

centres without distribution, to which he gives the name of '• nerves without

ends." (•' Nat. Hist. Review," Jan. 18G2.) It was observed by Cruveilhier that

in the ansa hj^^oglossi an interchange of fibres takes place, so that a filament of

the cervical spinal nerve is directed upwards along the branch of the hypoglossal,

and vice versa
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^-s. Fig. 351.
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Fig. 351.

—

Diagrammatic OrTLiNE of the Roots
AND First Part of the Spinal Nerves, to-

gether WITH the Sympathetic Trunk of one
side. (A. T.) i

The view is taken from Lefore. In tlie upper
part of the figure the i)ons Varolii and inediilla

oblongata are represented, and from V to IX,
the roots of the several cranial nerves from the

trifacial to the lij'poglossal are indicated. On
the left side C 1 is placed opposite the first cer-

vical or suboccijiital nerve ; and the numbers 2 to

8 following below indicate the corresponding cer-

vical nerves ; Br, indicates the brachial plexus
;

D 1, is placed opposite the intercostal part of the

first dorsal nerve, and the numbers 2 to 12 follow-

ing mark the corresponding dorsal nerves ; L 1,

the first lumbar nerve, and the numbers 2 to 5,

following the remaining lumbar nerves ; Cr, the

anterior crural, and o, the obturator nerve ; S 1,

the first sacral, and the following numbers 2 to 5,

the reniaining sacral nerves ; 6, the coccygeal

nerve ; Sc, the great sciatic nerve ; + , + , the

filum terminale of the cord.

On tlie right side of the figure the following

letters indicate parts of the sympathetic nerves
;

viz., a, the superior cervical ganglion communi-
cating with the upper cervical spinal nerves and
continued below in the great sympathetic cord

;

b, the middle cervical ganglion ; c, d, the

lower cervical ganglion united with the first

dorsal ; d', the eleventh dorsal ganglion ; from

the fifth to the ninth dorsal ganglion the origins

of the great splanchnic nerve are shown ; I, the

lowest dorsal or upper lumbar ganglion ; ss, the

upper sacral ganglion. In the whole extent of the

sympathetic cord, the twigs of union with the

spinal nerves are shown.

Summary.—The hypoglossal nerve

supplies, eitlier alone or in union with

branches of the spinal nerves, all the

muscles connected with the os hyoides,

including tliose of the tongue, with the

exception of the digastric, stylo-hyoid,

mylo-hyoid and the middle constrictor

of the pharyn.\-. It also supplies the

sterno-thyroid muscle.

It is connected with the following

nerves, viz., pneumo-gastric, lingual,

three upper cervical nerves, and the

sympathetic.

B. SPINAL NERVES.

The spinal nerves are characterised

by their origin from the spinal cord,

and their direct transmission outwards

from the spinal canal in the intervals

between the vertebra. Taken together,

these nerves consist of thirty-one pairs

;

sc
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and, according to tlie region in which they issue from the spinal canal,

they are named cervical, dorsal, lumbar, sacral, and coccygeal.

By universal'usage each pair of nerves in the dorsal, lumbar, and sacral

regions is named in correspondence with the vertebra beneath which it

emerges. Of the remaining eight pairs of nerves between the cranium
and the first dorsal 'nerve, the uppermost is placed above the atlas, and
the second and following nerves below the seven cervical vertebrae in

succession. These eight pairs are usually reckoned as eight cervical

nerves, but the first is also distinguished by the name of sub-occipital

nsrve. The nerves of the thirty-first pair emerge from the lower end
of the sacral canal, pass below the first vertebra of the coccyx, and are

named coccygeal.

Although the plan of counting eight cervical nerves is continued in this work
for the sake of convenience, it being that which is most frequently followed, it is

by no means intended to represent this method as the best or as scientifically cor-

rect. The plan of Willis, who reckoned the sub-occipital as a cranial nerve, had
at least the advantage that it made the numbers of the remaining seven cer-

vical nerves correspond each with the vertebra beneath which it emerged, as do
the dorsal, lumbar and sacral nerves ; and if the sub-occipital nerve, while
recognised as the fii-sc spinal nerve, were to be kept distinct from the seven
which succeed, a more uniform system of nomenclature would be arrived at than
that wliich is at present in most common use.

Varieties.—Sometimes an additional coccygeal nerve exists. Among seven

cases which appear to have been examined with great care, Professor Schlemm
(' Observat. Neurologicce," Berolini. 1834) found two coccygeal nei-ves on each
side in one instance, and on one side in another case. In all the rest there was
only a single coccygeal nerve on each side.

THE ROOTS OF THE SPINAL XERYES.

Each spinal nerve springs from the spinal cord by two roots which
approach one another as they quit the spuial canal, and join in the

corresponding intervertebral foramen into a single cord ; and each cord

so formed separates immediately into two divisions, one of which is

destined for parts m front of the spine, the others for parts behind it.

Structure.—The posterior roots of the nerves are distinguished from
the anterior roots by their greater size, as well as by the greater thick-

ness of the fasciculi of which they are composed. Each spinal nerve

is furnished with a ganglion situated on the posterior root : but the

first cervical or sub-occipital nerve is in some cases without one. The
size of the ganglion is in proportion to that of the nerve on which
it is formed.

The ganglia are in general placed in the intervertebral foramina,

immediately beyond the points at which the roots perforate the dura

mater lining the spinal canal. The first and second cervical nerves, how-
ever, which leave the spinal canal, over the laminai of the vertebrge, have

their ganglia opposite those parts. The ganglia of the sacral nerves are

contained in the spinal canal, that of the last nerve being occasionally

at some distance from the point at which the nerve issues. The gan-

glion of the coccygeal nerve is placed within the canal in the sac of

dura mater, and at a variable distance from the origin of the nerve.

The fibres of the posterior root of the nerve divide into two bundles

as they approach the ganglion, and the inner extremity of the oval-

shaped ganglion is sometimes bilobate, the lobes corresponding to the

two bundles of fibres.
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The anterior roots of the spinal nerves are, as 'will be inferred from

what has been already stated, the smaller of the two ; they are devoid

of ganglionic enlargement, and their fibres are collected into two
bundles near the intervertebral ganglion, as in the posterior root.

Size.—The roots of the upper cervical nerves are smaller than those

of the lower nerves, the first being much the smallest. The posterior

roots of these nerves exceed the anterior in size more than m the otlier

spinal nerves, and they are likewise composed of fasciculi which are

considerably larger than those of the anterior roots.

Fig. 352. — Different Fig. 352.

Views of a portion op
THE Spinal Cord from
THE Cervical Region
•WITH the Roots op
the Nerves. Slightly

enlarged. (A. T.)

In A, the anterior sur-

face of the specimen is

shown, the anterior nerve-

root of the right side

being divided ; in B, a
view of the right side is

given ; in C, tlie upper
surface is shown ; in D,

the nerve-roots and gan-

glion are shown from
below. 1, the anterior

median lissure ; 2, pos-

terior median fissure ; 3,

anterior lateral depres-

sion, over which the ante-

rior nerve-roots are seen

to spread ; 4, posterior

lateral groove, into which
the postei'ior roots are

seen to sink ; 5, anterior

roots passing the ganglion
;

5', in A. the anterior root

divided ; G, the posterior roots, the fibres of which enter the ganglion, C ; 7, the uniteJ
or compound nerve ; 7', the posterior primary branch seen in A and D to be derived iu
part from the anterior and in part from the posterior root.

The roots of the dorsal nerves, exception being made of the first, which
resembles the lowest cervical nerves and is associated with them in a
part of its distribution, are of small size, and vary but slightly, or not
at all, from the second to the last. The fasciculi of both roots are
thinly _ strewed over the spinal cord, and are slender, those of the
posterior exceeding in thickness those of the anterior root in only a
small degree.

The roots of the lower lumbar, and of the upper sacral nerves, are the
largest of all the spinal nerves ; those of the lowest sacral and of the
coccygeal nerve are, on the other hand, the slenderest. All these

nerves are crowded together round the lower end of the cord. Of
these nerves the anterior roots are the smaller, but the disproportion

between the anterior and posterior roots is not so great as in the

cervical nerves.

Length of the nerves in the spinal canal.—The place at

which the roots of the upper cervical nerves are connected with the
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spinal cord beino- nearly opposite the foramina by which they respec-

tively leave the canal, tliese roots are comparatively short. But the

distance between the two points referred to is gradually augmented
from nerve to nerve downwards, so that the place of origin of the lower
cervical nerves is the breadth of at least one vertebra, and that of the

lower dorsal nerves about the breadth of two vertcbraj above the fora-

mina by which they respectively emerge from the canal. Moreover, as

the spinal cord extends no farther than the first lumbar vertebra, the

length of the roots of the lumbar, sacral and coccygeal nerves increases

rapidly from nerve to nerve, and in each case may be estimated by the

distance of the foramen of exit from the extremity of the cord. Owing
to their length, and the appearance they present in connection with the

spinal cord, the aggregation of the roots of the nerves last referred to

has been named the " cauda equina.'

The direction the roots take within the canal requires brief notice.

The first cervical nerve is directed horizontally outwards. The roots

of the lower cervical and dorsal nerves at fivst descend over the spinal

cord, held in contact with it by the arachnoid, till they arrive opposite

the several intervertebral foramina, where they are directed horizontally

outwards. The nerves of the cauda equina run in the direction of the

spinal canal.

Division of the nerves.—The two roots of each of the spinal

nerves unite immediately beyond the ganglion, and the trunk thus

formed separates, as already mentioned, into two divisions, an anterior

and a posterior, which are called primary branches or divisions.

In the detailed description of the spinal nerves which follows, we shall

begin with their posterior primary divisions, calling attention first to

certain characters common to the whole of them, and afterwards stating

separately the arrangement peculiar to each group of nerves (cervical,

dorsal, &c.)

POSTERIOR PRIMARY DIVISIOI-TS OF THE SPINAL
NERVES.

The posterior divisions of the spinal nerves are, with few exceptions,

smaller than those given to the fore part of the body. Springing from
the trunk which results from the union of the roots of the nerve in the

intervertebral foramen, or frequently by separate fasciculi from each of

the roots, eacli turns backwards at once, and soon divides into two
parts, distinguished as external and internal, distributed to the muscles

and the integument behind the spine. The first cervical, the fourth and
fifth sacral and the coccygeal nerve are the only nerves the posterior

divisions of which do not separate into external and internal branches.

The Sub-occipital Nerve.—The posterior division of the sub-occi-

pital nerve, which is the larger of the two primary divisions, emerging
over the arch of the atlas, between this and the vertebral artery, enters

the space bounded by the larger rectus and the two oblique muscles,

and divides into branches for the surrounding muscles.

a. One branch descends to the lower oblique muscle and gives a filament,

through or over the fibres of that muscle, to join the second cervical nerve.

b. Another ascends over the larger rectus muscle, supplying it and the smaller

rectus.

c. A third enters the upjier oblique muscle.

d. A fourth sinks into the complexus, where that muscle covers the nerve and
its branches.
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Fig. 353,

Fig. 353.— Superficial and Deep Distribution of the Posterior Primary Divisions
OF THE Spinal Nerves (after Hirschfeld and Leveille). 5

On the left side the cutaneous branches are represented as lying upon the superficial

layer of muscles ; on the right side, the superficial muscles having been removed, the
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splenius and complexus have been divided in the neck, and the erectoi- spinre separated

and partially removed in the back, so as to expose the deep issue of the nerves.

a, a, lesser occipital nerve from the cervical plexus ; 1, external muscular branches of

the first cervical nerve and union by a loop with the second ; 2, placed on the rectus

capitis posticus major, marks the great occipital nerve passing round the short muscles

and i^ercing the comjilexus ; the external branch is seen to the outside ;
2', cranial dis-

tribution of the great occiintal ; 3, external branlih of the posterior primary division of

the third nerve ; 3', its internal branch, or tliird occipital nerve ;
4', 5', 6', 7', 8',

internal branches of the several corresponding nerves on the left side ; the external

branches of these nerves preceding to muscles are displayed on the right side : d 1 to

d 6, and thence to d 12, external muscular branches of the posterior primary divisions of

the twelve dorsal nerves on the right side •,dV, to d 6', the internal cutaneous branches

of the six upper dorsal nerves on the left side ; d 7' to d 12', cutaneous branches of the

six lower dorsal nerves from the external branches ; I, I, external branches of the pos-

terior primary branches of several lumbar nerves on the right side piercing the muscles,

the lower descending over the gluteal region ; V, V, the same more superficially on the left

side ; s, s, on the right side, the issue and union by loops of the posterior primary

divisions of four sacral nerves ; s', s', some of these distributed to the skin on the left side.

A cutaneous hrannli is occasionally given to the back of the head ;
it accom-

panies the occipital artery, and is connected beneath the integument with the

great and small occipital nerves.

CERvic.\Ti Nerves {excepting tlie snh-occipifal). — The external

branches ,G;ive only muscular offsets, and are distributed to the splenius

and the slender muscles prolonged to the neck from the erector spintB,

A'iz., the eervicalis ascendens, and the transversalis colli with the

trachelo-mastoid. That of the second nerve is the largest of the

series of external branches, and is often united to the corresponding-

branch of the third ; it supplies the complexus muscle which covers

it, and ends in the splenius and trachelo-mastoid muscles.

The internal branches, larger than tlie external, are differently

disposed at the upper and the lower parts of the neck. That of the

second cervical nerve is named, from its size and destination, the great

occipital, and requires separate notice. Tlie rest are directed inwards

to the spinous processes of the vertebra. Those derived from the third,

fourth, and fifth nerves pass over the semispinalis and beneath the

complexus muscle, and, having reached the spines of the vertebra,

turn transversely outwards and are distributed in the integument over

the trapezius muscle. From the cutaneous branch of the third nerve a

branch passes upwards to the integument on the lower part of the

occiput, lying at the inner side of the great occipital nerve, and is some-

times called third occipital nerve.

Between the inner branches of the first three cei-vical nerves, beneath the

complexus, there are frequently communicating fasciculi ; and this communica-
tion CruveUhier has designated as ' the posterior cei-vical plexus.'

The internal branches from the lowest three cervical nerves are placed

beneath the semispinalis muscle, and end in the muscular structure,

without furnishing (except occasionally the sixth) any offset to the skin.

These three nerves are the smallest of the series.

The great occijjitcd nerve is directed upwards on the lower oblique

muscle, and is transmitted to the surface through the complexus and

trapezius muscles, giving twigs to the complexus. Ascending with

the occipital artery, it divides into branches which radiate over the

occipital part of the occipito-frontalis muscle, some appearing to enter

the muscle, and others joining the smaller occipital nerve.

An avrioilar hranch is sometimes supplied to the back of the ear by tiie great

occipital nerve.
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Dorsal Xerves.—The external branches increase in size from
above downwards. They are directed through or beneath the longis-

simus dorsi to the space between that mnscle and the iho-costalis and
accessorius ; they supply both those muscles, together with the small

muscles continued upwards from the erector spinte to the neck, and
also the levatores costarum. The lower five or six nerves give cuta-

neous twigs, which are transmitted to the integument in a line with
the angles of the ril)s.

The internal branches of the upper six dorsal nerves appear in the

interval between the multitidus spinaj and the semispinalis dorsi ; they

supply those muscles, and become cutaneous by the side of the spinous

processes of the vertebro3. The cutaneous branch of the second
nerve, and sometimes others, reach as fnv as tlie scapula. The internal

branches of the lower six dorsal nerves are placed between the multi-

fidus spinas and longissimus dorsi, and end in the multifidus without
giving branches to the integument. Where cutaneous nerves are sup-

plied by the internal branches, there are none from the external branches
of the same nerve, and vice versa.

Lumbar Nerves.—The external branches enter the erector spin^,

and give filaments to the intertransverse muscles. From the upper
three, cutaneous nerves are supplied ; and from the last, a fasciculus

descends to the corresponding branch of the first sacral nerve. The
ciilanroi/s nerves given from the external branches of the first three

lumbar nerves, pierce the fleshy part of the ilio-costalis, and the

aponeurosis of the latissimus dorsi : they cross the iliac crest near the

edge of the erector spin^e, and terminate in the integument of the

gluteal region. One or more of the filaments may be traced as far as

the great trochanter of the femur.

The internal branches wind backwards m grooves close to the articu-

lar processes of the vertebra?, and sink into the mulifidus spinfe muscle.

Sacral Nerves.—The posterior division of the nerves, except the

last, issue from the sacrum through its posterior foramina. The first

three are covered at their exit from the bone by the multifidus spina)

muscle, and bifurcate like the posterior trunks of the other spinal

nerves ; but the remaining two, which continue below that muscle,
have a peculiar arrangement, and require separate examination.
The internal branches of the first three sacral nerves are small, and

are lost in the multifidus spinte muscle.

The external branches of the same nerves are united with one
another, and with the last lumbar and fourth sacral nerves, so as to

form a series of anastomotic loops on the upper part of the sacrum.
These branches are then directed outwards to the cutaneous or posterior

•surface of the great sacro-sciatic ligament, where, covered l\y the gluteus
maximus muscle, they form a second series of loops, and end in cuta-

neous nerves. These pierce the great gluteus muscle in the direction

of a line from the posterior iliac spine to the tip of the coccyx. They
are commonly three in number—one is near the innominate bone,
another opposite the sacrum, and the third about midway between the

other two. All are directed outwards over the great gluteal muscle.

In six dissections by Ellis this arrangement was found to be the most fre-

quent. The variations to which it is liable are these :—the first nerve maj' not
take part in the formation of the second series of loops, and the fourth may
be associated with them.
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The posterior divisions of the last two sacral ne7'ves are smaller than
those above them, and are not divided into external and internal

branches. They are connected with each other by a loop on the back
of the sacrum, and the lowest is joined in a similar manner with the

coccygeal nerve ; one or two small filaments from these sacral nerves

are distributed behind the coccyx.

Coccygeal Nerve.—The posterior division of the coccygeal nerve is

very small, and separates from the anterior primary portion of the

nerve in the sacral canal. It is joined by a communicating filament

from the last sacral nerve, and ends in the fibrous structure covering

the posterior surface of the coccyx.

ANTERIOR PRIMARY DIVISIONS OF THE SPINAL
NERVES.

The anterior ])rimary divisions of the spinal nerves are distributed

to the parts of the body situated in front of the vertebral column, in-

cluding the limbs. They are, for the most part, considerably larger

than the posterior divisions.

The anterior division of each spinal nerve is connected by one or

two slender filaments with the sympathetic. Those of the cervical,

lumbar, and sacral nerves form plexuses of various forms ; but those of

the dorsal nerves remain for the most part separate from one another.

CERVICAL NERVES.

The anterior divisions of the four upper cervical nerves form the

cervical plexus. They appear at the side of the neck between the

scalenus medius and rectus anticus major muscles. They are each

connected by a communicating filament with the first cervical ganglion

of the sympathetic nerve, or with the cord connecting that ganglion
with the second.

The anterior divisions of the four lower cervical nerves, larger than
those of the upper four, appear between the scaleni muscles, and,

together with that of the first dorsal, go to form the brachial plexus.

They are each connected by a filament with one of the two lower cervical

ganglia of the sympathetic, or with the plexus on the vertebral artery.

The anterior divisions of the first and second nerves require a notice

separately from the description of the nerves of the cervical plexus.

SUB-OCCIPITAIi NERVE,

The anterior primary division of the first nerve runs forwards in a
groove on the atlas, and bends downwards in front of the transverse

process of that vertebra to join tiie second nerve. In this course for-

wards it lies beneath the vertebral artery, and at the inner side of the

lectus lateralis muscle, to which it gives a branch. As it crosses the

ibramen in the transverse process of the atlas, the nerve is joined by a
filament from the sympathetic ; and from the loop which it makes in

front of the transverse process, branches are supplied to the two anterior

lecti muscles. Short filaments connect this part of the nerve with the

pneumo-gastric, the hypoglossal, and the sympathetic nerves.

Valentin notices filaments distributed to the articulation of the occipital bone
with the atlas, and to the mastoid process of the temporal bone.
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SECOND CERVICAL NERVE.

The anterior division of the second cervical nerve, befjinning between
the arches of the first two vertebrae, is directed forwards between their
transverse processes, being placed outside the vertebral arterj, and
beneath the intertransverse and other muscles fixed to those processes.
In front of the intertransverse muscles, the nerve divides into an
ascending part, which joins the first cervical nerve, and a descendino-
part to the third.

*

if ig. ooi. FJg. 354_

—

Diagrammatic
Outline op the Cer-
vicAL AND Brachial
Plexuses. (A. T.) i

The nerves are separated
from the spinal cord at
their origin and are sup-
posed to be viewed from
before. CI, is placed op-
posite the roots of the first

cervical or sub-occipital

nei-ve, and the Roman num-
bers in succession from II,

to VIII, opposite the roots

of the corresponding cer-

vical nerves ; DI, is placed
opposite to the roots of the
first dorsal nerve, and II,

and III, opposite the second
and third nerves ; the origin

of the posterior primary
branch is shown in all the
nerves : of these p 2, indi-

cates the great occipital

from the second, and p 3,

the smallest occijjital nerve

from the third. Cervical

plexus : 1, anterior primary
branch of the first cervical

nerve and loop of union with

tlie second nerve ;
"2, lesser

occipital nerve proceeding in

this case from the second

cervical nerve, more fre-

quently from the second and

third ; 3, great auricukir

nerve from the second and
third ;

3', superficial cervical

nerve from the third ; 3 n,

communicating branches to

the descendens noni from

the second and third ; 3 s, communicating to the spinal accessory from the second, third,

and fourth ; 4, supraclavicular and supra-acromial descending nerves : the loops or

arches of communication between the four ujjper cervical nerves, and between tlie fourtii

and fifth, are shown ; 4', the phrenic nerve springing from the fourth and fifth nerves.

Brachial plexus : V, to VIIl', and D', the five roots of the brachial plexus ; 5, the

rhomboid nerve ; 5', suprascapular ; 5", posterior thoracic ; 6, nerve to the subclavius

muscle ; 7, 7, inner and outer anterior thoracic nerves ; 8, S', 8", upper and lower sub-

scapular nerves. In the larger nerves jjroceeding to the shoulder and arm from the

plexus, those of the anterior division are represented of a lighter shade, those belonging

to the posterior division darker ; ec, external cutaneous or musculo-cutaneous ; ?«, median
;

u, ulnar, ic, internal cutaneous ; w, nerve of AVrisberg ; r, musculo-spiral ; c, circum-

flex ; i, intercostal nerves ; i', lateral branch of the same ; iJi, intercosto-humeral nerves.

t^ec
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CERVICAL PLEXUS.

The cervical plexus is formed by the anterior divisions of the first

four cervical nerves, and distributes branches to some of the muscles of

tlie neck, and to a portion of the integument of the head and neck. It

is placed opposite the first four vertebrae, beneath the sterno-mastoid

muscle, and rests against the middle scalenus muscle and the levator

anguli scapulae. The disposition of the nerves in the plexus is easily

recognised. Each nerve, except the first, branches into an ascending

and a descending part : and these are united in communicating loops

"n-ith the contiguous nerves. From the union of the second and third

nerves, superficial branches are supplied to the head and neck ; and from
the junction of the third with the fourth, arise the cutaneous nerves of

the shoulder and chest. Muscular and coimnunicating branches spring

from the same nerves.

The BRANCHES of the plexus may be separated into two sets—

a

superficial and deep ; the superficial consisting of those which ramify-

over the cervical fascia, supplying the integument and some also the

platysma ; the deep comprising branches which are distributed for the
most part to the muscles. The superficial nerves may be subdivided
into ascending and descending ; the deep nerves into an internal and
external series.

Superficial Ascending Branches.

Superficial cervical nerve.—This nerve takes origin from the

second and third cervical nerves, turns forward over the sterno-mastoid

muscle about the middle, and, after perforating the cervical fascia,

divides beneath the platysma myoides into two branches, which are dis-

tributed to the anterior and lateral parts of the neck.

a. The npper hrancTi gives an ascending' twig which accompanies the external

jugular vein, and communicates freely with the facial nerve (cervico-facial

division) ; it is then transmitted through the platysma to the surface, supplying

that muscle, and ramifies in the integument of the upper half of the front of

the neck, filaments reaching as high as the lower maxilla.

h. The lojver branch likewise pierces the platysma, and is distributed below
the preceding, its filaments extending in front as low as the sternum.

The superficial cervical nerve may arise from the plexus in the form of two or

more distinct branches. Thus Valentin describes thi'ee superficial cervical

nerves, which he names superior, middle, and inferior. ('• Sommerring v. Bau,"'

&c.)

"While the superficial cervical nei-ve ramifies over the platysma myoides, the
facial nerve is beneath the muscle. According to Valentin many anastomotic
arches are fonned on the side of the neck between those two nerves, as well as

between the branches of the former, one with another

Great aiiricular nerve.—This nerve winds round the outer border
of the sterno-mastoid, and is directed obliquely upwards beneath the

platysma myoides, between the muscle and the deep fascia of the neck,

to the lobe of the ear. Here the nerve gives a few small branches to

the face, and ends in the auricular and mastoid branches.

a. The auricular branches are directed to the back of the external ear, en
which they ramify, and are connected with twigs derived from the facial nerve.

One of these branches reaches the outer surface of the ear by a fissure between
the antihelix and the concha. A few filaments are supplied likewise to the outer

part of the lobule.

VOL. I. p p
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h. The mastoid hranch is united to the posterior auricular branch of the facial

nerve, and ascends over the mastoid process to the integument behind the ear.

c. The facial branches of the great amdcular nerve, which extend to the

integuments of the face, are distributed over the parotid gland. Some slender

filaments penetrate deeply thi'ough the substance of the gland, and communicate

with the facial nerve.

Small occipital nerve.—The smaller occipital nerve varies in size,

and is sometimes double. It springs from the second cervical nerve,

and is directed almost vertically to the head along the posterior border

of the sterno-mastoid muscle. Having perforated the deep fascia near

the cranium, the small occipital nerve is continued upwards between

the ear and the great occipital nerve, and ends in cutaneous filaments

which extend upwards in the scalp ; it communicates with branches

from the larger occipital nerve, as well as with the posterior auricular

branch of the facial. It appears to supply sometimes the occipito-

frontalis muscle.

The auricula?' hranclt is distributed to the upper part of the ear on the posterior

aspect, and to the elevator muscle of the auricle. Tliis amicular branch is an offset

from the great occipital nerve when the small occipital is of less size than usual.

II. Superficial Descending Branches.

Supraclavicular nerves.—The descending series of the superficial

nerves are thus named. There are tAvo of these nerves, or, in some

cases, a greater number. They arise from the third and fourth cervical

nerves, and descend in the interval between the sterno-mastoid and the

trapezius muscles. As they approach the clavicle, the nerves are aug-

mented to three or more in number, and are recognised as internal,

middle, and posterior.

a. The iiitcrnal (suprasternal) branch, which is much smaller than the rest^

ramifies over the inner half of the clavicle, and terminates near the sternum.

h. The middle branch (supraclavicular), lying opposite the interval between

the pectoral and deltoid muscles, distributes some twigs over the fore part of the

deltoid, and others over the pectoral muscle. The latter join the small cutaneous

branches of the intercostal nerves.

c. The external ox jJosterior hranch (supra-acromial) is dhected outwards over

the acromion, and the clavicular attachment of the trapezius muscle, and ends

in the integmnent of the outer and back part of the shoulder.

III. Deep Branches : Inner Series.

Connecting branches.—The cervical plexus is connected near the

base of the skull with the trunks of the pneumo-gastric, hypoglossal,

and sympathetic nerves, by means of filaments intervening between

those nerves and the loop formed by the first two cervical nerves in

front of the atlas (p. 560).

Muscular branches.—Branches to the anterior recti muscles proceed

from the cervical nerves close to the vertebrae, including the loop

between the first two of these nerves.

Two Iranclics to the ansa hypoglossi, one from the second, the other

from tlie third cervical nerve, descend over or under the internal

jugular vein, to form a loop of communication with the ramus de-

scendens noni, and aid in the supply of the muscles below the hyoid

bone (p. 5G7).

Phrenic nerve.—The diaphragmatic or phrenic nerve passes down
through the lower part of the neck and the thorax to its destination.
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It commences from the fourth cervical nerve, and receives usually a

fasciculus from the fifth. As it descends in the neck, the nerve is

inclined inwards over the anterior scalenus muscle ; and near the chest

Fi<r. 3-

Fig. 355.

—

"View of the Superficial Distribution op the Nerves proceeding from
THE Cervical Plexus (from Sappey after Hirsclifeld and Leveilld). i

1, superficial cervical nerve ; 2, 2, descending branches of the same ; 3, ascending

branches ; 4, twigs uniting with the facial ; 5, great auricular nerve ; 6, its parotid

branch ; 7, its external auricular branch ; 8, twig of the same which pierces the auricle

to pass to its outer surface ; 9, branch to the deep surface of the pinna ; 10, its union

with the posterior auricular of the facial nerve ; 11, small occipital nerve ; 12, its branch

•which unites with the great occipital nerve ; 13, a mastoid branch or second small

occipital ; 14, twigs from this to the back of the neck ; 15, 16, supracla-idcular^nerves ;

17, 18, supra-acromial nerves ; 19, branch of the cervical nerves passing into^ the

trapezius muscle ; 20, spinal accessory distributed to the same and receiving a uniting

branch from the cervical nerves ; 21, branch to the levator scapulifi ; 22, trunk of the

facial nerve ; 23, its posterior auricular branch passing into the occipital and posterior

and superior auricular muscles ; 24, its cervico-facial branches.

p p 2
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it is joined by a filament of the fcympathetic, and sometimes also by
another filament derived from the fifth and sixth cervical nerves.

As it enters the thorax each phrenic nerve is placed between the sub-

clavian artery and vein, and crosses over the internal mammary artery

near the root. It then takes nearly a straight direction, in front of the

root of the lung on each side, and along the side of the pericardium,

—

between this and the mediastinal part of the pleura. Near the dia-

phragm it divides into branches, which separately peneti'ate the fibres

of that muscle, and then diverging from each other, are distributed on

the under surface.

The rifjlit nerve is placed more deeply than the left, and is at first

directed along the outer side of the right innominate vein, and the

descending vena cava.

The nerve of the left side is a little longer than that of the right, in

consequence of the oblique position of the pericardium round which it

winds, and also because of the diaphragm being lower on this than on

the opposite side. This nerve crosses in front of the arch of the aorta

and the pulmonary artery before rea<ching the pericardium.

Besides the terminal hrayicJiea supplied to the diaphrag-m. each phrenic nerve

gives filaments to the pleura and pericardiiTm ; and receives sometimes an offset

from the union of tlie descendens noni with the cervical nerves. Swan notices

this union as occuning' only on the left side. Luschka describes twigs from the

lower part of the nerve to the peritoneum, the inferior cava, and the right

auricle of the heart.

One or two filaments of the nerve of the right side join in a small ganglion

with branches to the diaphragm which are derived from the solar plexus of the

sympathetic ; and from the ganglion twigs are given to the suprarenal capsule,

the hejiatic plexus, and the lower vena cava. On the left side there is a junction

between the phrenic and the sj-mpathetic nerves near the oesophageal and aortic

openings in the diaphragm, but without the appearance of a ganglion.

IV. Deep Branches : External Series.

Muscular branches.—The sterno-mastoid receives a branch from

the second cervical nerve. Two branches proceed from the third nerve

to the levator anguli scapula? ; and from the third and fourth cervical

nerves, as they leave the spinal canal, branches are given to the middle

scalenus muscle. Further, the trapezius has branches prolonged to it

;

and thus, like the sterno-mastoid, this muscle receives nerves from both

the spinal accessory and the cervical plexus.

Connection n-\th the q)inal accessor;/ nerve.—In the substance of the sterno-

mastoid muscle, this nerve is connected with the branches of the cervical plexus

furnished to that muscle. It is also connected with the branches distributed to

the trapezius—the imion between the nerves being beneath the muscle, and

having the appearance of a plexus ; and with another branch of the cervical

plexus in the interval between the two muscles.

Summary of the cervical plexus.—From the cervical plexus are

distributed cutaneous nerves to the back of the head, to part of the ear

and face, to the anterior half of the neck, and to the upper part of

the trunk. The muscles supplied with nerves from the plexus are the

sterno-mastoid. the platysmo, and the lower hyoid muscles in part;

the anterior recti capitis, the levator anguli scapulae, the trapezius,

the scalenus medius, and the diaphragm. By means of its branches
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the plexus communicates with the pneumo-gastric, spinal accessory,

hypoglossal, and sympathetic nerves.

Fis. 356.

Fig. 356.

—

Dekp Dissection of the Axilla, showing the Brachial Plexus akd
NEIGHBOURING Nerves (from Sappej after Hirsclifeld and Leveill^). \

Tbe clavicle has been sa.vra tlirougli near its sternal end, and is turned aside with the

muscles attached to it ; the subclavius and the greater and lesser pectoral muscles have

been removed from the front of the axilla. 1, loop of union between the descendens noni

and a branch of the cervical plexus ; 2, pneumo-gastric ; 3, phrenic passing down to the

inner side of the scalenus anticus muscle ; 4, antei-ior primary division of the fifth cervical

nerve ; 5, the same of the sixth ; 6, 7, the same of the seventh and eighth cervical

nerves ; 8, the same of the first dorsal nerve ; 9, 9, bi'anch from the plexus to the sub-

clavius muscle, communicating with the jihrenic nerve ; 10, posterior thoracic nerve dis-

tributed to the serratus maguus •,11. upjier anterior thoracic nerve passing into the great

pectoral muscle ; 13, lower anterior thoracic distributed to the lesser pectoral ; H, twig

of communication between these two nerves ; 12, suprascapular nerve passing through the

suprascajjular notch ; 15, lower of the two subscapular nerves ; 16, nerve of the teres

major ; 17, long subscapular, or nerve of the latissimus dorsi ; 18, accessory of

the internal cutaneous nerve ; 19, union of the accessory cutaneous with the second

and third intercostal nerves ; 20, lateral branch of the second intercostal ; 21, second

internal cutaneous or nerve of Wrisberg ; 22, internal cutaneous nerve ; 23, the ulnar

nerve to the inside of the axillary ai'tery, passing behind the vein, and having, in

this case, a union with the upper division of the plexus ; 24, the median nerve im-

mediately below the place where its two roots embrace the artery, which is divided above

this place ; 25, the musculo-cutaneous nerve passing into the coraco-brachialis muscle ;

26, the musculo-spiral nerve passing behind -the divided brachial artery.
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BRACHIAL PLEXUS.

This large plexus, from which the nerves of the upper limbs are

supplied, is formed by the union of the anterior trunks of the four

lower cervical and first dorsal nerves ; and it further receives a fas-

ciculus from the lowest of the nerves (fourth), which goes to form the

cervical plexus. The plexus extends from the lower part of the neck to

the axillary space, and terminates opposite the coracoid process of the

scapula in large nerves for the supply of the limb.

The manner in which the nerves are disposed in the plexus is liable

to some variation, but the following may be regarded as the arrange-

ment most frequently met with. The fifth and sixth cervical join

together at the outer border of the scalenus medius to form an upper

trunk ; similarly the eighth cervical and first dorsal unite together

between the scaleni muscles to form a lower trunk, while the seventh

cervical remains single, forming a middle trunk.

Soon after passing the outer border of the scaleni muscles each pri-

mary trunk divides so as to form an anterior and a posterior branch

The' anterior branches of the upper and middle trunks unite together

to form what is called the upper or outer cord of the plexus ; the ante-

rior branch of the lower trunk forms by itself the lower or inner cord of

the plexus, and the posterior branches of all three trunks unite together

to form the middle or posterior cord. The cords thus formed lie side by

side in the fore part of the plexus, and external to the first part of the

axillary vessels, but lower down they are placed, one on the outer side

of the axillary artery, one on the inner side, and one behind that vessel,

and are continued into the principal nerves for the arm.

Varieties.—Instead of three primary trunks, only two are found in a great

number of instances. This arises from the frequent union of the seventh nerve

with the trunk formed by the fifth and sixth nerves, which takes place at the

outer border of the scaleni muscles. The fasciculi which unite to form the

posterior cord are generally separated at a higher level than the formation of the

two other cords, but they are also frequently given off as low as the clavicle, or

even farther doivn. As regards position, the fifth and sixth nerves or the fifth

alone not unfrequently pierce the upper fibres of the anterior scalenus muscie
;

the fifth nerve has even been found to pass altogether in front of that muscle.

(Turner, Nat. Hist. Review, 1S(U. and Joiu-n. of Anat,, 1872 ; Henle. Systematic

Anatomy, vol. iii. ; Lucas, Guy"s Hosp. Reports, 1875, &c.)

Branches.—The branches proceeding from the plexus are numerous,
and maybe conveniently divided into two classes^viz., those that arise

above the clavicle, and those that take origin below the bone.

BRANCHES ABOVE THE CLAVICLE.

Above the clavicle there arise from the trunks of the orachial plexus,

the posterior thoracic and suprascapular nerves, a nerve for the rhom-
boid muscles, auotlier for the subclavius, irregular branches for the

scaleni and longus colli, and a branch to join the phrenic nerve.

Small muscular branches.—The branches for the scaleni eind longus colli

omisclcs spring in an irregular manner from the lower cervical nerves close to

their place of emergence from the vertebral foramina.

The branch for thu rhomhoid muscles arises from the fifth nerve, and is directed

..backwards to the base of the scapula through the fibres of the middle calenus
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and beneath the levator anguli scapula. It is distributed to the deep surface of

the rhomboid muscles, and gives sometimes a branch to the levator scapula?

Thenevxeof the guljclavius wvscb'.oi small sizG, arisen from the front of the

cord which results from the union of the fifth and sixth cervical nerves. It is

directed over the outer part of the subclavian artery to ^he deep surface of the

subclavius muscle. This small nerve is commonly connected with the plu-enic

nerve in the neck or in the chest, by means of a slender filament.

Branch to join tlie pfirenic nerve—This small and short branch is an offset

from the fifth cervical nerve ; it joins tlie phrenic nerve on the anterior scalenus

muscle.

Fig. 357. — DiSTKiBUTioN OP Fig- 357.

THE Suprascapular axd

Circumflex Nerves (from

HirscLfeld and Levielle). s

«, the scalenus raeilius and

posticus muscles ; 6, levator

angidi scapuhe ; c, acromion ;

d, deltoid muscle, of which

tlie back part has been de-

taclied from the scapida and

in part removed ; c, rhomboid

muscle
; /, teres major ; [/, la-

tissimus dorsi ; 1, the brachial

plexus of nerves as seen from

behind ; 1', the nerve of the

levator scapuke and rhomboid

muscles ; 2, placed on the

clavicle, marks the supra-

scapular nerve ; 3, its branch

to the supraspinixtus muscle
;

4, branch to the infr.ispinatus
;

5, placed on the back of the

humerus below the insertion

of the teres minor, marks the circumflex nerve passing out of the quadrangular interval ;

6, its branch to the teres minor muscle : 7, branches to the deep surface of the deltoid ;

S, cutaneous branch to the back of the shoulder.

Posterior thoracic nerve.—The posterior thoracic nerve (nerve of the serra-

tus magnus; external respiratory of Bell) is fonned m the substance of the middle

scalenus muscle by two roots, one from the fifth and another from the sixth

nerve, and reaches the sui'face of the scalenus lower than the nerve of the rhom-

l)oid muscles, with which it is often connected. It descends behind the brachial

plexus on the outer surface of the serratus magnus, nearly to the lower border of

that muscle, supplying it with numerous branches.

Suprascapular nerve. —The suprascapular nerve arises from the back of the

cord formed by the union of the fifth and sixth nerves, and bends beneath the

trapezius to the upper border of the scapula, whete it passes between the muscles

and the bone. Entering the supraspinous fossa of the .scapula, through the

suprascapular notch (beneath the ligament which crosses the notch), the supra-

scapular nerve supplies two branches to the supraspinatus, one near the upper,

the other near the lower part of the muscle, and it then descends through the

great scapular notch into the lower fossa, where it ends in the infraspinatus

muscle.

Articular branches.—In the upper fossa of the scapula, a slender articular

filniii'-nt is given to the shoulder-joint, and in the lower fossa other twigs of the

nerve enter the same joint and the substance of the scapula.

Varieties.—The communicating branch to the phrenic nerve has been seen

to pass down into the thorax over the subclavian artery and even over the vein

before joining with the phrenic. The posterior thoracic nerve sometimes gets an

additional branch from the seventh 'cervical, and Lucas has recorded three
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instances in which it received a fourth branch or root from the eighth cervical.

Its highest root from the fifth cervical nerve is frequently united at its origia

with the nerve to the rhomboids.

BKANCHES BELOW THE CLAVICLE.

The several nerves now to be described are derived from the three

great cords of the plexus in the following order.

From the upper or outer cord,—the external of the two anterior

thoracic nerves, the musculo-cutaneous, and the outer root of the

median
From the lower or inner cord,—the inner of the two anterior thoracic,

the nerve of Wrisberg, the internal cutaneous, the ulnar, and the inner

root of the median.

From the posterior cora,—the subscapular nerves, the circumflex, and

the musculo-spiral.

If the fasciculi of which the principal nerves are composed be follovs'ed

through the plexus, they may be traced to those of the spinal nerves which in

the subjoined table are named along with each trunk. The higher numbers
refer to the cervical nerves, the unit to the dorsal nerve :

—

Subscapular from
Cu'cumflex

Musculo-spiral .

External cutaneous

Median

.8.. i 0.6.7

. 5.6.7.

. .5.6.7.8.1.

Ulnar . . . . 8.1. or

Internal cutaneous •} a-i

Small internal cutaneous )' '

{ outer .5.0.7.

\ inner 8.1.

.8.1.

Anterior thoracic

Anterior thoracic nerves.—The anterior thoracic nerves, two in

number, supply the pectoral muscles.

The external, or more superficial branch, arising from the outer cord,

crosses inwards over the axillary artery, and terminates in the great

pectoral muscle.

The internal, or deeper branch, springing from the inner cord, comes
forwards between the axillary artery and vein to the small pectoral

muscle, and is joined by a branch from the external. This nerve pre-

sents a plexiform division beneath the small pectoral muscle, and sup-

plies branches to it and the larger pectoral muscle. The two nerves

are connected by a filament which forms a loop over the artery, at the

inner side.

Subscapular nerves.—These nerves, three in number, take origin

from the posterior cord of the plexus.

The vppcr nerve, the smallest of the subscapular nerves, penetrates

the upper part of the subscapular muscle. The middle nerve gives a

branch to the subscapularis at its axillary border, and ends in the teres

major muscle. There is sometimes a distinct nerve for the last-named

muscle.

The tonrj sadsrajwtar nerve, the largest of the three, runs along the

lower border of the subscapular muscle to the latissimus dorsi, to which

it is distributed.

Circumflex nerve.—The circumflex nerve gives both muscular and

cutaneous nerves to the shoulder. Springing from the posterior cord,

this nerve is at first placed behind the axillary artery, but at the lower

border of the subscapular muscle it is inclined backwards with the

posterior circumflex artery, in the space between the scapula and teres

major muscle above the long head of the triceps, and separates into an
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upper and a lower branch, which are distributed to the deltoid and

teres minor muscles, the integument of the shoulder, and the shoulder-

joint

Fig. 358.

—

Distribution op the Posterior Cutaneous ^'-- ^58.

Nerves op the Shoulder and Arm (after Hirschfel

and Leveille). |

1, supra-acroinial branches of the cervical nerves de-

scending on the deltoid muscle ; 2, ascending or reflected,

and 2', descending cutaneous branches of the circumflex

nerve ; 3, inferior external cutaneous of the musculo-spinil

nerve ; 4, external and posterior cutaneous branches of the

musculo-cutaneous nerve to the forearm ; 5, intei-nal

cutaneous of the musculo-spiral ; 6, intercosto-huraeral

branches ; 7, twigs of the nerve of Wrisberg ; 8, upper

posterior branch of the internal cutaneous nerve ; 9, lower

branch of the same.

a. The upper portion winds round the upper part of

the humerus, extending to the anterior border of the

deltoid muscle, to which it is distributed. One or two
cutaneous flament.i, penetrating between the muscular
fibres, are bent downwards and supply the integument
over the lower part of the muscle.

b. The lotfer branch supplies offsets to the back part

of the deltoid, and furnishes the nerve to the teres

minor, which is remarkable in presenting a gangli-

form enlargement. It then turns round the posterior

border of the deltoid below the middle, and ramifies

in the integuments over the lower two-thirds of that

muscle, one branch extending to the integument over
the long end of the triceps muscle.

c. K-a. art icula rflament for the shoulder-joint arises

near the commencement of the nerve, and enters the
capsular ligament below the subscapular muscle

Varieties.—In two instances Tm'ner has described
a branch of the cii'cumflcx nerve which supplies the
teres major. (Joum. of Anat. vol. vi., p. 104.)

Internal cutaneous nerve.—At its origin

from tlie inner cord of the brachial plexus,

this nerve is placed on the inner side of the axillary artery. It becomes
cutaneous about the middle of the arm, and after perforating the
fascia, or, in some cases, before doing so, is divided into two parts ; one
destined for the anterior, the other for the posterior surface of tlie

forearm.

a. The anterior branch crosses at the bend of the elbow "behind (in some cases
over) the median basilic vein, and distributes filaments in front of the forearm,
as far as the wrist ; one of these is, in some instances, joined with a cutaneous
branch of the ulnar nerve.

b. The posterior branch inclines obliquely downwards at the inner side of the
basilic vein, and winding to the back of the forearm, over the prominence of the
internal condyle of the humerus, extends somewhat below the middle of the fore-
arm. Above the elbow this branch is connected with the smaller internal
cutaneous nerve (nerve of AVrisberg), and afterwards communicates with the
outer portion of the internal cutaneous, and, according to Swan, with the dorsal
branch of the ulnar nerve.

c. A branch to the integument of the arm pierces the fascia near the asilla,and
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reaches to the eibow, or nearly so, distributing filaments outwards over the

biceps muscle. .. This branch is often connected with the intercosto-humeral

nerve.

Fig. 359. Fill. 360.

Fig. 359.

—

Anteriok Cuiwneous JS^erves of the Shoulder axd Arm (from Sappey

after Hirsclifeld and Leveille). l

1, 1, supraclavicular and supra-acromial nerves from the cervical plexus ; 2, 2, 2,

cutaneous branches of the circumflex nerve ; 3, 4, upper bi'anches of the internal cuta-

neous nerve ; 5, superior external cutaneous branch of the musculo-spiral ; 6, internal

cutaneous nerve piercing the deep fascia ; 7, posterior branch ; 8, communicating twig

with one of the anterior branches ; 9, 10, anterior branches of this nerve, some turning

round the median basdic and ulnar veins ; 11, musculo-cuianeous nerve descending over

the median cephalic vein ; 12, inferior cutaneous branch of the musculo-spiral nerve.

Fig. 360.

—

Anterior Cutaneous Nerves of the Forearm and Haxd (from Sappey

after Hirsclifeld and Leveille). !

9, 10, 13, distribution of the anterior branches of the internal cutaneous nerve ; 14,

union of one of these witli a twig of the ulnar nerve ; 12, inferior cutaneous branch of

the musculo-sijiral nerve; 11, 15, distribution of the external cutaneous nerve; 16,

union of one of its branches with 17, the terminal brancli of the radial nerve ; IS,

palmar cutaneous branch of the median nerve ; 19, 20, internal and external collateral

branches to the thumb from the median nerve ; 21, external collateral to the index

finger ; 22, 23, collateral branches to the index, middle and fourth fingers ; 24, 25, col-

ateral branches from the ulnar nerve to the fourth and fifth fingers ;
the network of

communicating twigs formed by the terminal branches of these cutaneous nerves is repre-

sented at the extremities of the fingers.
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Small internal cutaneous nerve.—The smaller internal cutaneous

nerve, or nerve of Wrisberg, destined for the supply of the integument

of the lower half of the upper arm on the inner and posterior aspect,

commonly arises from the inner cord of the brachial plexus in union

with the larger internal cutaneous and ulnar nerves. In the axilla it

lies close to the axillary vein, but it soon appears on the inner side of

that vessel, and communicates with the intercosto-humeral nerve. It

then descends along the inner side of the brachial vessels to about the

middle of the arm, where it pierces the fascia, and its filaments are

thence continued to the interval between the internal condyle of the

humerus and the olecranon.

Brandies.—In the lower third of the arm, branches of this small nerve are

directed almost horizontally to the integument on the posterior aspect : and the

nerve ends at the elbow by dividing into several filaments, some of which are

diiected for^-ards over the inner condyle of the humerus, while others ai-e pro-

longed downwards behind the olecranon.

Connection n-ith the uifcrn^sfo-lnimiral nerve.—This connection presents much
variety in different cases :—in some, there are two or more intercommunications,

forming a kind of plexus on the posterior boundary of the axillary space ; in

others, the intercosto-humeral nerve is of larger size than usual, and takes the

place of the nerve of Wrisberg, only receiving in the axilla a small filament from

the brachial i:)lcxus , and this small communicating filament represents in such

cases the nerve of "W'risberg.

Musculo-cutaneous nerve.—The musculo-cutaneous or external

cutaneous nerve is deeply placed between the muscles as far as the

elbow, and below that point is immediately under the integument.

Arising from the brachial plexus opposite the small pectoral muscle, it

perforates the coraco-brachialis muscle, and, passing obliquely across

the arm between tlie biceps and brachialis anticus muscles, reaches the

outer side of the biceps a little above the elbow. Here it perforates the

fascia, and nearly opposite the elbow-joint it passes behind the median-

cephalic vein, and, inclining outwards, divides into two branches which

supply the integument on the outer side of the forearm, one on the

anterior, the other on the posterior aspect.

A. Branches ix the arm :

—

a. A branch to the coraco-brachialis and short head of the biceps is given off

before the nerve pierces the former muscle ; and other filaments are furnished to

the coraco-brachialis, while the nerve lies among its fibres.

b. Branches to the biceps and brachialis anticus are given off while the nerve
is between those muscles.

c. Small filaments are given to the humerus and elbow-joint.

B. Branches ix the forearm :

—

a. The anfer'wr branch descends near the radial border of the forearm. It is

placed in front of the radial artery near the wrist, and distributes some filaments

over the ball of the thumb. Piercing the fascia, it accompanies the artery to the

back part of the caquis. This part of the nerve is connected at the wrist with a,

branch of the radial nerve.

b. The jwsterior branch is directed outwards to the back of the forearm, and
ramifies in the integument of the lower third, extending as far as the wrist. It

communicates with a branch of the radial nerve, and with the external cutaneous

branch of the musculo-spu-al nerve.

Summary.— The musculo-cutaneous nerve supplies the coraco-

brachialis, biceps, and brachialis anticus muscles, and the integument
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on the outer side of the forearm. Communications are established

between it and the radial and the external cutaneous branch of the

musculo-spiral.

Varieties.—In some cases it does not perforate the coraco-brachialis muscle.

It is frequently found to communicate by a cross branch with, or to be an offset

of the median nerve ; and in the latter case, the coraco-brachialis muscle

receives a separate branch from the brachial plexus, which may be explained

thus,—that the main part of the musculo-cutaneous nerve, instead of piercing

the coraco-biachialis muscle, remains adherent to the outer root and trunk of the

median.

Ulnar nerve.—The ulnar nerve, the largest brauch of the inner

cord of the brachial plexus, descends on the inner side of the artery

of the limb as far as the middle of the arm, then turns backwards

through the internal intermuscular septum with the inferior profunda

artery, to reach the interval between the olecranon and the inner

condyle of the humerus. From the axilla to this place it is covered

only by the fascia, and it may be felt through the integument a little

above the elbow. It here passes between the two heads of the flexor

carpi ulnaris, and it remains concealed by that muscle as far as the

middle of the forearm ; it thence extends in a straiglit course along the

outer margin of the muscle, between it and the ulnar artery, to the

outer side of the pisiform bone. Above the wrist it gives off a large

dorsal branch to the hand, and continuing onwards it enters the palm

on the surface of the annular ligament, and divides into muscular and

cutaneous branches.

The ulnar nerve usually gives ofP no branches in the upper arm.

A. Branches iif the forearm :

—

a. Articular filaments are given to the elbow-joint as the nerve passes behind

it. Some filaments are also given to the wrist-joint.

I). Muscular branches.—One branch enters the upper part of the flexor carpi

idnaris, and another supplies the t-u'o inner divisions of the deep flexor of the

Angers.

c. Cutaneous branches to the forearm.—These two small nerves arise about the

middle of the forearm by a common trunk. One pierces the fascia, and turning

doN\Tiward, joins a branch of the internal cutaneous nerve. This branch is often

absent. The second, a palmar branch, lies on the ulnar artery, which it accom-

panies to the hand. This little nerve gives filaments around the vessel, and
ramifies in the integument of the hand, joining in some cases with other cutaneous

offsets of the ulnar or median nerve.

d. Dorsal branch to the hand—This large offset, leaving the trunk of the ulnar

nerve two or three inches above the wrist, winds backwards beneath the flexor

cari)i uhiaris and divides into branches ; one of these ramifies on the inner side

of the little finger, another divides to supply the contiguous sides of that finger

and the ring finger, while a third joins on the back of the metacaiinis with the

branch of the radial nerve which supplies the contiguous sides of the ring and
middle finger. The several posterior digital nerves, now described, are iinited

with twigs directed backwards from the anterior digital nerves of the same

fingers.

B. Palmar branches :

—

a. The deej) branch separates from the trunk beyond the annular ligament, and,

dipping do^\^l through the muscles of the little finger in company with the deep

branch of the ulnar artery, it follows the course of the deep palmar arch across

the hand. It supplies the short muscles of the little finger as it pierces them ;

and as it lies across the metacarpal bone, it distributes two branches to each.
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Fig. 361.

—

Deep View of the Anterior Nerves of the Shoulder and Arm (from
Sappey after Hirschfeld and Leveille). ^

1, mnsculo-cutaneous nerve ; 2, its twig to the coraco-brachialis muscle ; 3, its branch
to the biceps ; 4, its branch to the brachialis anticus ; 5, twig of union with the median
nerve (a variety) ; 6, continuation of the nerve in its cutaneous distribution ; 7, musculo-
spiral nerve in the interval between the brachialis anticus and supinator Icngus ; 8,

inferior external cutaneous branch of the musculo-spiral
; 9, the internal cutaneous and

small internal cutaneous nerves divided ; 10, anterior branch of the internal cutaneous

;

11, median nerve ; to the inside the ulnar nerve is crossed by the line from 11.

Fig. 362.

—

Deep View of the Anterior in'ertes of the Forearm and Hand (from
Sappey after Hirschfeld and Leveille). ^

12, the median nerve ; 13, its branches to the pronator teres ; 14, branch to the super-
ficial flexor muscles, which have been removed ; 15, branch to the flexor digitorum pro-
fundus ; 16, branch to the flexor longus pollicis ; 17, anterior interosseous branch ; 18,
cutaneous palmar branch cut short ; 19, branches to the short muscles of the thumb

;

20, 21, collateral branches to the thumb ; 22, 23, 24, collateral branches to the second,

third, and fourth fingers ; 25, branch given by the ulnar nerve to the flexor carpi ulnaris
;

26, branch to the flexor digitorum profundus ; 27, cutaneous communicating twig ; 28,
dorsal branch of the ulnar

; 29, superficial palmar branch ; 30, 31, collateral branches
to the fourth and fifth fingers ; 32, deep palmar branch ; 33, its branch to the short
muscles of the little finger ; 34, 35, 36, twigs given by the deep branch of the ulnar to
the third and fourth lumbricales, all the interossei, and the adductor pollicis.
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interosseous space—one for the palmar, the other for the dorsal interosseous

muscle, and supplies filaments to the two innermost lumbricales muscles.

Opposite the space between the tlnnnb and the index finger the nerve ends

in branches to the adductor poUicis, and the inner head of the flexor brevis

poUicis.

h. The remaining part of the nerve supplies a branch to the palmaris brevis

muscle and small twigs to the integument, and divides into two digital

branches.

Digital nerves.—One of these belongs to the ulnar side of the little finger.

The other is connected in the palm of the hand with a digital branch of the

median nerve, and at the cleft between the little and ring fingers, divides into

the collateral nerves for these fingers. The terminal disposition of the

digital branches on the fingers is the same as that of the median nerve, to be

presently described.

Summary.—The ulnar nerve gives cutaneous filaments to the loTver

part of the forearm (to a small extent), and to the hand on its palmar

and dorsal asjDects. It supplies the following muscles, viz., the ulnar

flexor of the carpus, the deep flexor of the fingers (its inner half), the

short muscles of the little finger with the palmaris brevis, the inter-

osseous muscles of the hand, the two internal lumbricales, the adductor

pollicis and the inner half of the flexor brevis poUicis. Lastly, it con-

tributes to the nervous supply of the elbow and wrist joints.

Varieties.—^Mien the occasional epitrochleo-anconeus muscle is present, it

receives a branch from the ulnar in the upper arm (Henle). From the same part

of the nerve also small branches have been found entering the inner head of the

triceps. In three instances, Gniber has found the nerve descending m front of

the inner condyle instead of behind. A case has been recorded in which the

ulnar nerve supplied also two branches to the flexor sublimis digitorum (Turner,
" Nat. Hist. Review," 18G1). The usual anastomosis between the digital branches

of the median and ulnar nerves is sometimes wanting (Henle).

Median nerve.—The median nerve arises by two roots, one from

the outer, the other from the inner cord of the brachial plexus. Com-
mencing by the union of these roots in front or on the outer side of the

axillary artery, the nerve descends in contact with tlie brachial artery,

gradually passing inwards over it, and near the elbow is at the inner

side of the vessel. Crossing the bend of the arm it passes beneath the

pronator radii teres, separated by the deep slip of that muscle fi'om the

ulnar artery, and continues straight down the front of the forearm,

between the flexor sublimis digitorum and flexor profundus. Arrived

near the wrist it lies beneath the fascia, between the tendons of the

flexor sublimis and that of the flexor carpi radialis. It then enters the

palm behind the annular ligament, and rests on the flexor tendons.

Somewhat enlarged, and of a slightly reddish colour, it here separates

into two parts of nearly equal size. One of these (the external) sup-

plies some of the short muscles of the thumb, and gives digital branches

to the thumb and the index finger ; the second portion supplies the

middle finger, and in part the index and ring fingers.

The median nerve gives no branch to the upper arm.

A. Brai^ches in the forearm :

—

In the forearm the median nerve supplies muscular branches, and,

near the wrist, a single cutaneous filament. All the muscles on the

front of the forearm (pronators and flexors), except the flexor carpi
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nlnaris and part of the deep flexor of the fingers, are supplied from
this nerve.

a. The branches, for the superficial muscles are separate twigs given off from
the nerve below or near the elbow-joint, but the branch furnished to the pronator

teres often arises above the joint.

h. Anterior infcrtm.'^eou.i iirrvc.—This is the longest branch of the median
nerve, and it supi^lies the deeper muscles of the forearm. Commencing at the

upper part of the forearm, beneath the superficial flexor of the fingers, it passes

downwards with the anterior interosseous arterj- on the interosseous membrane,
and between the long flexor of the thumb and the deep flexor of the fingers, to

the pronator quadratus muscle, in which it ends.

c. The cvia neovs palmar branch pierces the fascia of the forearm close to the

annular ligament, and descending over that ligament, ends in the integument of

the palm about the middle : being connected by a twig with the cutaneous
' palmar branch of the ulnar nerve. It distributes some filaments over the ball

of the thumb, which commmiicate with twigs of the radial or the external cuta-

neous nerve.

B. Branches in the hand :

—

a. Branch tomvsclcs oj the thvn'b.—This short nerve subdivides into branches

for the abductor, the opponens, and the outer head of the flexor brevis pollicis

muscle.

h. Digital nerva.—These are five in number, and belong to the thumb, and
the fingers as far as the outer side of the ring-finger. As they approach the

clefts between the fingers, they are close to the integument in the intervals

between the longitudinal divisions of the palmar fascia.

Th.Qfird and .second nerves lie along the sides of the thumb ; and the former
(the outer one) is connected with the radial nerve ixpon the liall of the thumb.
The f/(!i;YZ destined for the radial side of the index finger, gives a muscular

branch to the first or most external lumbricalis muscle.

The/<3?;/'r/i supplies the second lumbricalis, and divides into branches for the
adjacent sides of the index and middle fingers.

The f/th, the most internal of the digital nerves, is connected by a crossing-

twig with the ulnar nerve, and divides to furnish branches to the adjacent sides

of the ring and middle fingers.

Fig. 362*.—DisTRiDUTiON OP THE DIGITAL Nerves {from Hirsclifeld and v;„ <3fio«-

LeveiUe). i ^' ^^"^ '

1, isalmar collatei'al nerve ; 2, its final palmar distribution ; 3, its

dorsal or ungual distribution, and between these numbers the network of

terminal filaments ; 4, collateral dorsal nerve ; 5, uniting twigs passing

between the dorsal and palmar digital nerves.

Each digital nei"ve divides at the end of the finger into two
branches, one of which supplies the ball on the fore part of the
finger ; the other ramifies in the pulp beneath the nail. Branches
pass from each nerve forwards and backwards to the integimient
of the finger ; and one larger than the rest incluies backwards by
the side of the first phalanx of the finger, and, after joining the
dorsal digital nerve, ends in the integument over the last phalanx,

SuMJiARY.—The median nerve gives cutaneous branches
to the palm, and to three and a half fingers. It supplies

the pronator muscles, the flexors of the carpus and the
long flexors of the fingers (except the ulnar flexor of the carpus, and
part of the deep flexor of the fingers), likewise the outer set of the
short muscles of the thumb, and two.lumbricales.
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Some similarity will be observed between the course and distribution

of the median and ulnar nerves. Neither gives any oflFset in the arm.

Together they supply all the muscles in front of the forearm and in the

hand, and together they supply the skin of the palmar surface of the

hand, and impart tactile sensibility to all the fingers.

Varieties. — One or both heads of the median may be double, and the outer

head may pass behind instead of in front of the brachial artery. (Turner.)

The R'hole nerve has frequently been seen passing behind the brachial artery.

(Turner, Gruber.) Gruber has also noticed one case in which the nerve entered

the forearm after passing completely over the pronator teres muscle.

Mtxsculo-spiral nerve.— The musculo-spiral nerve, the largest

ofTset from the brachial plexus, occupies chiefly the back part of the

limb, and supiDlies nerves to the extensor muscles, as well as to the

skin.

Arising behind the axillary vessels from the posterior cord of the

brachial plexus, of which it is the principal continuation and the only

one prolonged into the arm, it soon turns backwards into the musculo
spiral groove, and, accompanied by the superior profunda artery, pro-

ceeds along that groove, between the humerus and the triceps muscle,

to the outer side of the limb. It then pierces the external inter-

muscular septum, and descends in the interval between the supinator

longus and the brachialis anticus muscle to the level of the outer

condyle of the humerus, where it ends by dividing into the radial and
posterior interosseous nerves. Of these, the radial is altogether a cuta-

neous nerve, and the posterior interosseous is the muscular nerve of the

back of the forearm.

The branches of the musculo-spiral nerve may be classified according

as they arise on the inner side of the humerus, behind that bone, or ou
the outer side.

A. Internal branches :

—

a. Muscular hranches for the inner and middle heads of the triceps. That
for the inner portion of the muscle is long and slender ; it lies by the side of

the ulnar nerve, and reaches as far as the lower third of the upper aiTQ. One
branch, previously noticed by authors, but more particularly described by Krause,

is named by him the ulnar collateral branch. It arises oj^posite the outer border

of the latissimus dorsi tendon, and descends within the sheath of the ulnar'

nerve, through the internal intermuscular septum, and is distributed to the short

inferior fibres of the triceps (Reichert and Du Bois Reymond's Archiv, 186i).

b. The internal cutaneous branch of the musculo-spiral nerve, commonly united
in origin with the preceding, winds backwards beneath the intercosto-humeral

nerve, and after supplying filaments to the skin, ends about two inches from the

olecranon ; in some instances extending as far as the olecranon. This nerve is

accompanied by a small cutaneous arteiy.

B. Posterior branches :

—

These consist of a fasciculus of imisc^ilar hranches which supply the outer head
of the triceps muscle and the anconeus. The branch of the anconeus is slender,

and remarkable for its length ; it descends in the substance of the triceps to

reach its destination.

C. External branches :

—

a. The muscular branches supply the supinator longus, extensor carpi radialis

longior, (the extensor carpi radialis brevior receiving its nerve from the posterior

interosseous,) and frequently give a small branch to the brachialis anticus.



BEANCHES OF THE MUSCULO-SPIEAL NERVE. 593

(i) The external cutaneous branches, two in number, arise where the nerve

pierces the external inteiinuscular septum.

The iippcr hranch, the smaller of the two, is directed downwards to the fore

part of the elbow, along the cephalic vein, and distributes filaments to the lower

half of the upper arm on the anterior aspect. The loivcr branch extends as far

as the wrist, distributing offsets to the lower half of the arm, and to the fore-

aim, on their posterior aspect, and is connected near the ^vrist with a branch of

tiie external cutaneous nerve.

FiK. 363.

Fi-. 563.

—

Dorsal Cutaneous Nerves
OF THE Hand. ^

The distribution delineated in this

figure is not the most common, there being

a larger than usual branch of the \ilnar

nerve : 1, the radial nerve descending

beside the principal radial cutaneous vein
;

2 ami 3, dorsal branches to the two sides

of the thumb ; 4, branch to the radial

side of the forefinger ; 5, branch to the

forefinger and middle finger, communi-
cating with one from the ulnar neive

;

6, the posterior branch of the ulnar nerve ;

7, communicating twig ; 8, collateral

branch to the middle and ring fingers
;

9, collateral branch to the ring and little

fingers ; 10, branch to the inner side of

the hand and little finger.

Kadial nerve.— Tlie radial

nerve, continuing straight down
from the musculo-spiral, is con-

cealed by the long supinator mus-
cle, and lies a little to the outer

side of the radial artery. This
position beneath the supinator is

retained to about three inches

from the lovrer end of the radius,

where the nerve turns backwards
beneath the tendon of the muscle,

and becomes subcutaneous. It

then separates into two branches,

which ramify in the integument
on the dorsal aspect of the thumb and the next two finders in
lowing manner-

(«) The external branch extends to the radial side of the thumb, and is joined
by an offset of the external cutaneous nerve. It distributes filaments over the
ball of the thumb.

(5) The internal jwrtlon communicates with a branch of the external cuta-
neous nerve on the back of the forearm, and divides into digital branches ; o7ie
running along the ulnar side of the thumb, a second on the radial side of the
index finger, a third dividing to supply the adjacent sides of the index and
middle fingers, while ^fourth joins with an offset from the dorsal branch of the
ulnar, and along with it forms a branch for the supply of the contiguous sides of
the middle and ring fingers. These branches communicate on the sides of the
fingers with the palmar digital nerves.

Sometimes the interspace between the middle and ring fingers is entirely sup-
plied by the radial, and at other times entirely by the ulnar neiTe.

VOL. I.
. Q Q

the fol-
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Posterior interosseous nerve.—This nerve, the larger of the two
divisions of the musculo-spiral nerve, winds to tlie back of the forearm
through the fibres of the supinator brevis muscle, and is prolonged
between the deep and superficial layers of the extensor muscles to the
interosseous membrane, which it approaches about the middle of the
forearm.

Fig. 3G4. Fig. 364.

—

View op the Radial side of the Forearm,
SHOWING THE FINAL DISTRIBUTION OF THE MuSCULC-

li{< •!JllJ)»\ Spiral Nerve (after Hirschfeld and Leveille). 5

The supinator longus, and extensores carpi radiales longior

and brevior have been divided, and their upper parts re-

moved ; the extensor communis digitorum is pulled back-
wards by a hook, and the supinator brevis has been par-

tially dissected to show the posterior interosseous nerve
passing through it.

1, placed upon the tendon of the biceiw muscle, points

to the inusculo-cutaneous nerve ; 1', near the wrist, the
lower part of this nerve and its plexus of union with the
radial nerve ; 2, trunk of the musculo-spiral nerve emerg-
ing from between the brachialis anticus, on which the
number is placed, and the supinator longus muscle ;

2',

its muscular twigs to the long supinator and long radial

extensor of the carpus ; 2", the posterior interosseous nerve
passing through the substance of the supinator brevis ; 3,

placed upon the cut lower portion of the supinator longus,

and lower down the radial nerve ; 4, the external collateral

nerve of the thumb ; 5, the common collateral of the fore-

finger and thumb ; 6, the common collateral of the fore-finger

and middle finger ; 7, the twig of \inion with the dorsal

branch of the ulnar nerve ; 8, pilaced upon the common ex-

tensor of the fingers, the muscular branches of the posterior

interosseous nerve to the long extensor muscles ; 9, upon
the extensor secundi internodii pollicis, the branches to the

short extensor muscles.

Much diminished in size by the separation

of numerous branches for the muscles, the

nerve lies at the lower part of the forearm

beneath the extensor of the last phalanx of the

thumb and the tendons of the common extensor

of the fingers, and terminates on the back of
the carpus in a gangliform enlargement, from

mm ^\Jf which filaments are given to the adjoining

ligaments and articulations.

The hranchcx of the interosseous nerve enter the surrounding muscles, viz., the

extensor carpi radialis brevior and supinator brevis, the superficial layer of the

extensor muscles, except the anconeus, and the deep layer of the same muscles :

—

that is to say, the nerve supplies the supinators, and the extensors of the carpus

and fingers, with the exception of the supinator longus and the extensor carpi

ladialis longior.

Summary.—The m.usculo-spiral nerve distributes its branches to the

extensor muscles of the elbow-joint exclusively, with the exception of a

filament to the brachialis anticus, which, however, receives its principal

nerves from another source. Before separating into its two large

divisions, the nerve gives branches to two muscles of the forearm, viz.,

the long supinator, and the long radial extensor of the carpus. The
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posterior interosseous division distributes nerves to tne remaining
muscles on the outer and back part of the forearm, except the
anconeus (previously supplied), viz., to the short supinator and the
extensors.

Cutaneous nerves are distributed, from the trunk of the nerve and
its radial division, to the lower part of the upper arm, to the forearm,
and to the hand—on the posterior and outer aspect of each.

Varieties.—The dorsal branch of the radial nei-ve sometimes supplies the
whole of the back of the hand and fingers. In a single case recorded by Turner
the posterior interosseous did not form the so-called ganglion behind the carpus,
but passed down to supply the adjacent sides of the index and middle fingers.

DORSAL NERVES.

These nerves are twelve in number, and, with the exception of the

larger part of the first of them, which joins the brachial plexus, they

are distributed to the walls of the thorax and abdomen. Eleven of the

nerves so distributed are termed intercostal, and the twelfth is situated

below the last rib. The cords connecting them with the sympathetic

nerve, placed close to the vertebras, are very short.

The anterior divisions of these nerves pass separately to their destina-

tion, without forming any plexus by the connection or interlacement of
their fibres, and in this respect they differ from those of the other

spinal nerves. From the intervertebral foramina they are directed

transversely across the trunk, and nearly parallel one to another. The
upper six nerves, with the exception of the first, are confined to the

parietes of the thorax ; while the lower six nerves are continued fi-om

the intercostal spaces to the muscles and integument of the anterior

wall of the abdomen,

FIRST DORSAL NERVE.

The greater part of the anterior division of this nerve ascends over
the neck of the first rib and the first intercostal artery to enter into the

brachial plexus. The remaining portion of the nerve is continued as

the first intercostal, a small branch which courses along the first inter-

costal space, in the manner of the other intercostal nerves, but has
usually no lateral cutaneous branch, and may also want the anterior

cutaneous.

UPPER OR PECTORAL INTERCOSTAL NERVES.

In their course to the fore part of the chest, these nerves accompany
the intercostal blood-vessels. After a short space they pass between
the internal and external intercostal muscles, supplying them with
twigs, and, about midway between the vertebrae and the sternum, give

off the lateral cutaneous branches. The nerves, greatly diminished,

are now continued forwards amid the fibres of the internal intercostal

muscles as far as the costal cartilages, where they come into contact

with the pleura. In approaching the sternum, they cross the internal

mammary artery and the fibres of the triangularis sterni muscle.

Finally, these nerves pierce the internal intercostal muscle and the

Q Q 2
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Fig. 365.

'
I

i'i lillf
^

Fig. 365.

—

View of the Akterior Divisions of the Dorsal and some op the
OTHER Spinal Nerves from before (from Hirsckfeld and Leveille). i

The pectoralis major and minor muscles have been removed ; on the right side the

rectus abdominis and internal oblique muscles are shown, on the left side the anterior

part of the rectus is cut away, and the transversalis is exposed.

1, the median and other nerves of the brachial plexus ; 2, the internal cutaneous

;
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3, the nerre of "VVrisberg ; 4, the intercostal nerves continued forwards to 4', their ante-

rior cutaneous twigs ; 5, the lateral cutaneous branches of these nerves ; 6, cutaneous

branch of the last dorsal spinal nerve ; 7, the il'ac twig of the ilio-hypogastric branch

of the first lumbar nerve ; 8, termination of the ilio-hypogastric ; 9, the ilio-inguinal

;

10, the middle cutaneous of the thigh,

greater pectoral, and end in the integument of the breast, receiving the

name of the anterior cutaneous nerves of the tliorax.

A.t the anterior part of the chest some of the muscular twig-s cross the car-

tilages of the ribs, passing from one intercostal space to another.

(a) The lateral cutaneous nerves of thie tliorax inerce the external inter-

costal and serratus magnus muscles, in a line a little behind the pectoral border

of the axilla. The first intercostal usually gives no lateral branch or only a

slender twig to the axilla, but, when that of the second nerve is miusually small,

it is supplemented by that of the first. The branch from the second intercostal

is named intercosto-humeral. and requires separate description. Each of the

remaining lateral cutaneous nerves divides into two branches, which reach the

integument at a short distance from each other, and are named anterior and
posterior.

The anterior hranehes are continued forwards over the border of the gi*eat

pectoral muscle. Several reach the mammary gland and the nipple ; and from
the lower nerves twigs are supplied to the digitations of the external oblique

muscle of the abdomen.
The pofitcrior branches turn backwards to the integument over the scapula and

the latissimus dorsi muscle. The branch from the thii-d nerve ramifies in the

axilla, and a few filaments reach the ai-m.

The inicrcosto-laimcral ner\-e. the lateral cutaneous branch of the second inter-

costal nei"ve, corresponds with the posterior of the two divisions of the succeeding

lateral [cutaneous branches, the anterior being commonly wanting. It crosses

the axillary space to reach the arm, and is connected in the axilla with an offset

of the nerve of Wrisberg. Penetrating the fascia it becomes subcutaneous, and
ramifies ia the integument of the upper half of the arm, on the inner and pos-

terior aspect ; a few filaments reach the integument over the scapula. The
branches of this nerve cross over the internal cutaneous offset of the musculo-
spiral, and a communication is established between the two nerves. The size of

the intercosto-humeral nerve, and the extent of its distribution, are in tlie

inverse proportion to the size of the other cutaneous nerves of the upper arm,
especially the nerve of "Wrisberg.

(b) The anterior cutaneous nerves of the thorax, which are the terminal

twigs of the intercostal nerves, are reflected outwards in the integument over the

great pectoral muscle. The branch from the second nerve is connected with the

superclavicular and the lateral cutaneous nerves ; those from the third and fomth
nerves are distributed to the mammary gland.

LOWER OR ABDOMINAL INTERCOSTAL NERVES.

The lower intercostal nerves are continued from the anterior ends of

the intercostal spaces, between the internal oblique and the transverse

muscle of the abdomen, to the outer edge of the rectus. Perforating

the sheath, they enter the substance of that muscle, and afterwards

terminate in small cutaneous branches (anterior cutaneous).

(rt) The lateral cutaneous nerves of the abdomen pass to the integument
through the external Intercostal and external oblique muscles, in a line with the
corresponding nerves on the thorax, and divide in the same manner into anterior

and posterior branches.

The anterior branches are the larger, and are directed inwards in the super-

ficial fascia, with small cutaneous arteries, nearly to the edge of the rectus

muscle.
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The jwsterio)' hranchcs bend back-^-ards over the latissimus dorsi muscle,

(1)) The anterior cutaneous nerves of the abdomen become subcutaneous
near the linea alba, accompanying the small perforating arteries. Tlieir number
and position are very uncertain. They are directed outwards towards the lateral

cutaneous nerves. A second set is described by Cruveilhier as existing at the
outer edge of the rectus muscle.

LAST DOKSAL NERVE.

The anterior primary division of this nerve is below the last rib, and
is contained altogether in the abdominal wall. The nerve has the

general course and distribution of the others between the internal

oblique and transversalis, but, before taking its place between those

muscles, it passes in front of the upper part of the quadratus lumborum,
and pierces the posterior aponeurosis of the transverse muscle. This
nerve is connected by offsets with the nerve above, and occasionally

with the ilio-hypogastric branch of the lumbar plexus. Near the spine

it sometimes communicates with the first lumbar nerve by means of a
small cord in the substance of the quadratus lumborum.
The lateral cntaneotis branch of the last dorsal nerve, passing

through both oblique muscles, is directed downwards over the iliac

crest to the integument, covering the fore part of the gluteal region
and the upper and outer part of the thigh, some filaments reaching as

far as the great trochanter of the femur.

LUMBAR NESVES,

The anterior divisions of the lumbar nerves increase in size from the

first to the fifth ; and all, except the fifth, which passes down to join

the sacral nerves, are connected together by communicating loops, so as

to form the lumbar plexus. On leaving the intervertebral foramina
these nerves are connected by filaments with the sympathetic nerve,

these filaments being longer than those connected with other sjiinal

nerves, in consequence of the position of the lumbar sympathetic
ganglia on the fore part of the bodies of the vertebra3. In the same
situation are furnished small twigs to the psoas and quadratus lum-
borum muscles.

LUMBAR PLEXUS.

The lumbar plexus is formed by the communications between the
anterior primary divisions of the four upper lumbar nerves. It is

placed in the substance of the psoas muscle, in front of the transverse

processes of the corresponding vertebrge. Above, the plexus is narrow,

and is sometimes connected with the last dorsal nerve by a small offset

from that nerve, named dorsi-luml)ar ; below it is wider, and is joined

to the sacral plexus by means of a branch given by the fourth lumbar
nerve to the fifth.

The arrangement of the jilexus may be thus stated. The first nerve
gives off the ilio-hypogastric and ilio-inguinal nerves, nnd sends down-
wards a communicating branch to the second nerve. The second
furnishes the greater part of the genito-crural and external cutaneous
nerves, and gives a connecting branch to the third, from which some of

the fibres of the anterior crural and obturator nerves are derived.

From the third nerve, besides the descending branch to the fourth.
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two branches proceed ; one of these, the larger, forms part of the

anterior crural nerve ; the other, a part of the obturator nerve. The
fourth nerve gives two branches, which serve to complete the obturator

Dxn

Fig. 366. — DiAGRAMilATIC

Outline of the Lumbar
AND Sacral Plexuses with
THE PRINCIPAL NeRVES
ARISING FROM THEM. ^

D,XII, placed opposite the

divided roots of the last dorsal

nerve ; L,I to V, opposite the

roots of the five lumbar nerves :

the loops uniting the anterior

primary divisions of these

nerves together, and the first

with the twelfth dorsal are

shown ; S,I to V, and C,I, the

same in the sacral and coccy-

geal nerves
; p, placed on some

of the nerves marks the pos-

terior primary divisions cut

short
; p, p' the plexus formed

by the union of the posterior

branches of the third, fourth,

and fifth sacral and the coccy-

geal nerves ; d, the abdominal

continuation of the last dorsal

nerve, from which d! the iliac

cutaneous branch arises; 1, 1',

the ilio-hypogastric and ilio-

inguinal branches of the first

lumbar nerve ; 2, the genito-

crural rising by a loop from
the first and second lumbar

;

2', external cutaneous of the

thigh rising by a loop from the

second and third
;
ps, branches

to the psoas muscle along the

lumbar plexus'; cr, anterior

crural nerve from the second,

third, and fourth lumbar ; il,

branches to the iliacus ; oh,

obturator nerve from the se-

cond, third, and fourth lumbar

nerves ; oh, accessory obtura-

tor ; IV', y, loop from the

fourth and fifth lumbar, form-

ing the lumbo-sacral cord ; 3,

superior gluteal nerve ; sc,

sacral plexus ending in the great

sciatic nerve ; 4, lesser sciatic

nerve rising from the plexus

posteriorly ;
4', inferior gluteal

branches ; 5, inferior puden-

dal ; 5', posterior cutaneous

of the thigh and leg ; 6, 6,

branches to the obturator in-

ternus and gemellus superior ;
6', 6', branches to the gemellus inferior, quadratus and

hip-joint ; 7, twigs to the pyriformis ; 8, 8, pudic nerve from the fii'st, second, third, and
fourth sacral ; 9, visceral branches i

9', twig to the levator ani ; 10, cutaneous from the

fourth, which passes round the lowe; border of the gluteus ma.ximus ; 11, coccygeal

branches.
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and anterior crural nerves, and a connecting branch to the fifth

nerve.

The BRANCHES of this plexus form two sets, which are distributed,

one to the lower part of the wall of the abdomen, the other to the fore

part and inner side of the lower limb. In the former set are the ilio-

hypogastric and ilio-inguinal nerves, and part of the genito-crural ; and
to the latter belong the remaining part of the genito-crural nerve, the

external cutaneous, the obturator, and the anterior crural nerves.

Ilio-hjrpogastric and ilio-ingiiiual nerves.

These nerves are the upper two branches from the lumbar plexus ;

they are both derived from the first lumbar nerve, and have a nearly

similar distribution. They become subcutaneous by passing between
the broad muscles of the abdomen, and through the outer one, and end
in the integument of the groin and scrotum in the male, and the labia

pudendi in the female, as well as in the integument covering the gluteal

muscles. The extent of distribution of the one is inversely proportional

to that of the other.

The ilio-hypogastric nerve, emerging from the upper part of the
psoas muscle at the outer border, runs obliquely over the quadratus
lumborum to the iliac crest, and there perforating the transverse muscle
of the abdomen, gets between that muscle and the internal oblique,

and divides into an iliac and hypogastric branch.

{a) The iliac branch pierces the attachment of both oblique muscles, immedi-
ately above the iliac crest, and is lost in the integnment over the gluteal muscles,
behind the distribution of the lateral cutaneous branch of the last dorsal nei-ve.

(&) The hypogastric or ahdominal branch passes on between the transverse and
internal oblique muscles, and is connected vrith the ilio-inguinal nerve near the
iliac crest. It then perforates the internal oblique muscle, and, piercing the
aponeurosis of the external oblique, a little above the superficial inguinal opening,
is distributed to the skin of the abdomen above the pubes.
The size of the Uiac branch of this nerve varies inversely with that of the

lateral cutaneous branch of the twelfth dorsal. The hjT)ogastric branch is not
unfrequently joined -with the last dorsal nerve between the muscles, near the
crest of the innominate bone.

The ilio-inguinal nerve, smaller than the preceding, supplies the
integument of the groin. Descending obliquely outwards over the
quadratus lumborum, it crosses the fibres of the iliacus muscle, being
placed lower down than the iho-hypogastric : it then perforates ' the
transverse muscle further forwards than the ilio-hypogastric ; com-
municating with that nerve between the abdominal muscles. Then
piercing the internnl oblique muscle, it descends in the inguinal canal,
and emerging at the superficial inguinal ring, is distributed to the skin
upon the groin, as well as to that upon the scrotu.n and penis in the
male, or the labium pudendi in the female, communicating with the
inferior pudendal nerve. In its progress this serve furuishes branches
to the internal oblique muscle.

Varieties.—The ilio-inguinal nerve occasionally arises from ilie loop connect-
ing the first and second lumbar nerves. It is sometimes small, and ends near the
iliac crest by joining the ilio-hypogastric nerve ; in which case the latter gives
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off an inguinal branch having a similai- course and distribution to the ilio-inguina,

neiTes the place of which it supplies.

Genito-crural nerve.

The genito-cniral nerve belongs partly to the external genital

organs and partly to the thigh. It is derived chiefly from the

Fig. 367.

Pig. 367.

—

View fuom bi;fokk ov the Antekiok Branches of the Lumbar and Sacral
Nerves with the Plexuses (from Sappey, after Hirschfield and LeveillG). {

1, lumbar cord of the great sympathetic nerve ; 2, 2', anterior primary division of the

twelfth dorsal nerve ; 3, first lumbar ; 4, 4', ilio-inguinal branch of this nerve ; 5, o',

ilio-hypogastric branch ; 6, second lumbar nerve ; 7, 7', genito-cniral nerve rising from
the first and second lumbar ; 8, S', external cutaneous nerve of the thigh ; 9, third

lumbar nerve; 10, fourth ; 11, fifth; 12, lumbo-saeral trunk; 13, iliac branch of the

ilio-inguinal ; 14, its abdominal branch ; 15, its genital branch ; 16, external cutaneous

nerve of the right side passing out of the pelvis under Poupart's ligament ; 17, 17, 17,

cutaneous ramifications of this nerve ; 17, the same nerve exposed on the left side ; 18,

IS', genital branch of the genito-crural ; 19, its crural brauch on the right side becoming

cutaneous ; 19', the same on the left side exposed as it descends in front of the femoral

artery ; 20, anterior crural nerve ; 21, 21', obturator nerve ; 22, left sciatic plexus; 23,

aortic plexus of the sympathetic nerve connected superioily with the other pre-aortic

plexuses and the lumbar ganglia, and inferiorly with the superior xdexus.
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second lumbar nerve, but receives also a fe^ fibres from the con-

necting cord between that and the first nerve. The nerve descends
obliquely through the psoas muscle, and afterwards on its fore

part, towards Poupart's ligament, dividing at a variable height into

an internal or genital, and an external or crural branch. It often

bifurcates close to its origin from the plexus, in which case its two
branches perforate the psoas muscle in ditt'erent places.

(n) Tlie genital branch (external spermatic, Schmidt) lies upon or near the ex-

ternal iliac arterj', and sends filaments along that vessel ; then perforating the

transversalis fascia, it passes through the inguinal canal with the spermatic cord,

and is lost upon the cremaster muscle. In the female it accompanies the round
ligament of the utems.

{h) The crural hranch (lumbo-inguinal nerve. Schmidt) descends upon the

psoas muscle beneath Pouparfs ligament into tlie thigh. Immediately below
that ligament, and at the outer side of the femoral artery, it pierces the fascia

lata, and supplies the skin on the upper part of the thigh, communicating with
the middle cutaneous branch of the anterior crural nei^ve. WTailst it is passing

beneath Poupart's ligament, some filaments are prolonged from this nerve on the

femoral artery. It is stated by Schmidt, that when the crural branch of the

genito-crural nerve is large, and commences near the plexus, he has observed it to

give a muscular branch to the lower border of the internal oblique and transver-

salis muscles.

External cutaneous nerve.

This nerve, commencing from the loop formed between the second

and third lumbar nerves, on emerging from the outer border of the

psoas muscle, crosses the iliacus muscle below the ilio-inguinal nerve,

and passing beneath Poupart's ligament, reaches the thigh beneath the

anterior superior iliac spine, where it divides into an anterior and a

posterior branch distributed to the integument of the outer side of

the hip and thigh.

(rt) The poxtcrior hranch perforates the fascia lata and subdivides into two or

three others, which turn backwards and supply the skin upon the outer surface

of the limb, from the upper border of the hip-bone nearly to the middle of the
thigh. The highest among them are crossed by the cutaneous branches from the
last dorsal nerve.

(h) An anterior hranch. the continuation of the nerve, is at first contained in a
sheath or canal formed in the substance of the fascia lata ; but, about four inches
below Poupart's ligament, it enters the subcutaneous fatty tissue, and is distri-

buted along the outer part of the front of the thigh, ending near the knee. The
principal offsets spring from its outer side. In some cases, this branch reaches

quite down to the knee, and communicates there with the internal saphenous
nerve.

Obturator nerve.

The obturator nerve is distributed to the adductor muscles of the
thigh, and to the hip and knee-joints. It arises from the lumbar
plexus by two roots, one from the third and the other from the fourth

lumbar nerve. Having emerged from the inner border of the psoas
muscle, opposite to the brim of the pelvis, it runs along the side of

the pelvic cavity, above the obturator vessels, as far as the opening
in the upper part of the thyroid foramen, through which it escapes
from the pelvis into the thigh. Here it immediately divides into an
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anterior and a posterior branch, which are separated from one another

by the short adductor muscle.

"a.—The ANTERIOR PORTION communicates with the accessory ob-

turator nerve, when thot nerve is present, and descends in front of the

adductor brevis and behind the pectineus and adductor longus muscles.

It gives branches as follows.

(a) An articular hmnch to the hip-joint arises near the thyroid membrane.
(i) Muscular branches are given to the gT.-acilis and adductor longxis muscles,

and occasionally also others to the adductor brevis and pectineus.

(c) The terminal tn-i;/ turns outwards upon the femoral artery, and surrounds
that vessel with small filaments.

(rf) An offset at the lower border of the adductor longus communicates beneath
the fascia with the internal cutaneous branch of the anterior crural nerve, and
with a branch of the internal saphenous nerve, forming a sort of olexus.

Fig. 368.

—

The Lumbar Plexus from Fig. SGS.

BEFORE, WITH THE DISTRIBUTION OF

SOME OF ITS Nerves (shghtly altered

from Schmidt). \

a, the last rib ; b, quadratus lum-

borum muscle ; c, oblique and trans-

verse muscles cut near the crest of the

ilium and turned down ; d, pubes ; c,

adductor brevis muscle
; /, pectineus

divided and turned outwards
; y, adduc-

tor longus ; 1, ilio-hypogastric nerve
;

2, ilio-inguinal ; 3, external cutaneous
;

4, anterior crural ; 5, accessoiy obtu-

rator ; 6, obturator united with the ac-

cessory by a loop round the pubes ; 7,

genito-crural in two branches cut short

near their origin ; 8, 8, lumbar poi-tion

of the gangliated sj'mpathetic cord.

B.—The POSTERIOR or deep
part of the obturator nerve,

having passed through some
fibres of the external obturator

muscle, crosses behind the short

adductor to the fore part of

the adductor magnus, where it

divides into many braaches, all

of which enter those muscles,

excepting one which is pro-

longed downwards to the knee-
joint.

(a) The ?« usc7i la r branches supply
the external obturator and the great
adductor muscle, with the short adductor also when this muscle receives no
branch from the anterior division of the nerve.

(b) The articular branch for the knee rests at first on the adductor magnus,
but perforates the lower fibres of that muscle, and thus reaches the upper part of
the popUteal space. Supported by the popliteal artery, and sendmg filaments
around that vessel, the nerve then descends to the back of the knee-joint, and
enters the articulation through the posterior Ugament. (Thomson, "London
Med. and Sm-g. Jom-nal," Xo. xcr.)
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Varieties.— Occasional c7itancovs urrre.—In some instances tlie communicat-
ing branch described is larger than usual, and descends along the posterior border

of the sartorius to the inner side of the knee, where it perforates the fascia, com-
municates with the internal saphenous nerve, and extends down the inner side of

the limb, supplying the skin as low as the middle of the leg.

"Wlien this cutaneous branch of the obturator nerve is present, tile internal

cutaneous branch of the anterior cnaral nerve is small, the size of the two nerves
bearing an inverse proportion to each other.

Acccs.w?-!/ ohfnrafor /irrir.—The accessory obturator nerve, a small and incon-

stant nerve, arising from the obturator nerve near its upper end, or separately

from the same nerves of the plexus, descends along the inner border of the psoas
muscle, over the pubic bone, and, passing behind the pectineus muscle, ends by
dividing into several branches. Of these one joins the anterior branch of the
obturator nerve ; another penetrates the pectineus on the under surface ; whilst
a third enters the hip-joint with the articiilar artery.

This nerve is sometimes smaller than usual, and ends in filaments which perfo-

rate the capsule of the hip-joint. When it is altogether wanting, the hip-joint

receives branches from the obtui-ator nerve.

SusiMAEY.— The obturator nerve and accessory obturator give

branches to the hip and knee joints, also to the adductor muscles of the

thigh, and, in some cases, to the pectineus. Occasionally a cutaneous
branch descends to the inner side of the thigh, and to the inner and
upper part of the leg.

Anterior crural nerve.

This nerve is the largest branch of the lumbar plexus, and is de-

rived principally from the third and fourth lumbar nerves, but in

part also from the second. Emerging from the outer border of the

psoas muscle, near its lovrer part, it descends into the thigh in the

groove between that muscle and the iliacus, and, therefore, to the

outside of the femoral blood-vessels. It now becomes flattened out
and divides into two parts, one of which is cutaneous, while the other

is distributed to muscles.

Bra]s^ches of the teuxk.—The branches given from the anterior

crural nerve within the abdomen are few and of small size.

(«) The Uiacuf: receives thi'ee or four small branches, which are directed out-

wards from the nerve to the fore part of the muscle.

(Jj) The ncrrc oftlic femoral arfc7-ij is a small branch which divides into numerous
filaments upon the upper part of that vessel. It sometimes arises lower do^^^x

than usual in the thigh. It may, on the other hand, be found to take origin

above the ordinary position ; and in this case it proceeds from the middle cutaneous
nerve, when that branch springs from or near the lumbar plexus. In either case
its ultimate distribution is the same as that already described.

Terminal branches.—From the principal or terminal divisions of
the nerve the remaining branches take their rise as follows.

From the si/per/icial division cutaneous branches are given to the fore

part of the thigh, and to the inner side of the leg. They are the middle
and internal cutaneous nerves, and the internal saphenous nerve. One
of the muscles, the sartorius, receives its nerves from this group.
The (Jeep hranclics supply the muscles on the fore part of the thigh,

and also the pectineus muscle. The branch to the pectineus, however,
sometimes arises from the superficial part of the trunk.

A. Muscular branches.—The branch to the 2^('cti?ieus muscle crosses inwards
behind the femoral vessels, and enters the muscle on the anterior aspect.
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Tlie .'iaj'foriit.i muscle receives three or four t-wigs, which arise in common with

the cutaneous nerves, and reach mostly the upper part of the muscle.

The rectus muscle receives a distinct branch on its under sui'face.

The nei-ve for the vastus cxfernus, of considerable size, descends with the

branches of the external circumflex artery towards the lower part of the muscle.

It gives off a long slender articular filament, which reaches the knee and pene-

trates the fibrous capsule of the joint.

Fig. 3G0.Fig. 369.

—

Deep Nerves of the Anterior akd
Inner part op the Thigh (from Sappey after

Hirschfeld and Leveille) ^

1, anterior crural nerve ; 2, branches given to

the iliacus muscle ; 3, branch to the lower paii, of

tlie psoas ; 4, lai-ge musculo-cutaneous branches,

divided to show the deeper nerves ; 5 and 6, mus-
cular filaments from the small musculo-cutaneous ;

7, origin of the cutaneous branches ; 8, communi-
cating filament of the internal cutaneous nerves ;

9, branches to the rectus ; 10, branches to the

vastus externus ; 11, branches to the vastus inter-

nus ; 12, internal saphenous nei-ve ; 13, its patellar

branch; 14, its continuation down the leg ; 15,

obturator nerve ; 16, branch from the obturator

nerve to the adductor longus ; 17, branch to the

adductor brevis ; 18, branch to the gracilis ; from

this a filament is prolonged downwards, to unite

with the plexus formed by the union of branches

from the internal cutaneous and internal saphenous

nen^es ; 19, deep branch of the obturator nen'e to

the adductor magnus ; 20, lumbo-sacral trunk; 21,

its union with the first sacral nei"ve ; 22, 22, lum-

bar and sacral pai-t of the sympathetic nerve ; 23,

external cutaneous nerve from the lumbar plexus.

Another large nerve divides into two sets of

branches, which enter the ra,<<tus hitcruus and
the crurcus about the middle of those miiscles.

The nerve of the vastus intemus, before pene-

trating the muscular fasciculi, gives a small

branch to the knee-joint. This articular nexxe

passes along the internal intermtiscular sep-

tum with a branch of the anastomotic artery,

as far as the inner side of the joint, where
it perforates the capsular ligament, and is

directed outwards on the synovial membrane
beneath the ligamentum patella;.

B. Middle cutaneous nerve.—The middle

cutaneous nerve either pierces the fascia lata

divided into two branches about four inches

below Poupart's ligament, or as one trunk

which soon separates into two branches. These branches descend side by side

on the fore part of the thigh to the inner side and front of the patella. After

or before the nen-e has become subcutaneous, it communicates with the crural

branch of the genito-crural nerve, and also with the internal cutaneous.

This nerve sometimes arises from the anterior crural, high up within the

abdomen.
C. Internal cutaneous nerve.—The internal cutaneous nerve gives branches

to the skin on the inner side of the thigh, and the upper part of the leg; but the

extent to which it reaches varies with the presence or absence of the " occasional

cutaneous " branch of the obturator nerve.

Lying beneath the fascia lata, this nerve descends obliquely over the upper
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part of the femoral artery. It divides either in front of that vessel, or at the

inner side, into two branches (one anterior, the other internal), -which pierce

the fascia separately. Before dividing, this nerve gives off two or three cutaneous

twigs, which accompany the upper part of the long saphenous vein. The highest

of these perforates the fascia near the saphenous opening, and reaches down to

the middle of the thigh. The others appear beneath the skin lower down by the

side of the vein ; one, larger than the rest, passes through the fascia about the

middle of the thigh, and extends to the knee. In some instances, these small

branches spring directly from the anterior crural nerve, and they often commimi-
cate with each other.

Fig. 370. Fig. 370.

—

Cutaneous Nerves of the Anterior
AND Inner Part op the Thigh (from Sappey

after Hirschfekl and Leveille). j

^ 1, external cutaneous nerve ; 2, 2, middle enta-

iieous branch of the anterior crural passing througli

the sartorius muscle and the fascia ; 3, 3, anterior

division of the internal cutaneous ; 4, filament ta

the sartorius ; 5, inner or posterior division of the

internal cutaneous ; 6, its superficial branch to the

inside of the knee after perforating the fascia ; 7,

deep cr communicating branch ; 8, superficial

branch of the musculo-cutaneous of the crural ; 9,

patellar branch of the internal saphenous nerve
;

10, continuation of the saphenous down the leg.

The antrriov terminal hrancli, descending

in a straight line to the knee, perforates the

fascia lata in the lower part of the thigh ; it

afterwards rims down near the intermuscular

septum, giving off filaments on each side to the

sldn, and is finally directed over the patella to

the outer side of the knee. It communicates

above the joint with a branch of the long

saphenous nerve ; and sometimes it takes the

place of the branch usually given by the latter

to the integument over the patella.

This branch of the internal cutaneous nerve

sometimes lies above the fascia in its whole

length. It occasionally gives off a cutaneous

filament, which accompanies the long saphenous

vein, and in some cases it communicates with

the branch to be next described.

The \mu-v hranch of the internal cutaneous

nerve, descending along the posterior border of

the sartorius muscle, perforates the fascia lata

at the inner side of the knee, and communi-
cates by a small branch with the internal

saphenous nerve, which here descends in front

of it. It gives some cutaneous filaments to

the lower part of the thigh on the inner side,

and is distributed to the skin upon the inner

side of the leg. Whilst beneath the fascia, this branch of the internal cutaneous

nerve joins in an interlacement with offsets of the obturator nerve below the

middle of the thigh, and with the branch of the saphenous nerve nearer the

knee.

D. Internal saphenous nerve.—The internal or long saphenous nerve is the

largest of the cutaneous branches of the anterior crural nerve. In some cases it

arises in connection with one of the deep or muscular branches.

This nerve is deeply placed as far as the knee, and is subcutaneous in the rest
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of its course. In the thigh it accompanies the femoral vessels, lying at first

somewhat to their outer side, but lower down approaching close to them, and
passing beneath the same aponeurosis. "When the vessels pass through the open-
ing in the adductor muscle into the popliteal space, the saphenous nerve separates
from them, and is continued downwards beneath the sartorius muscle to the
inner side of the knee ; where, haviiag first given off, as it lies near the inner
condyle of the femur, a branch wliich is distributed over the front of the patella,

it becomes subcutaneous by piercing the fascia between the tendons of the sar-

torius and gi'acilis muscles.

The nerve then accompanies the saphenous vein along the inner side of the
leg, and passing in front of the ankle is distributed to the inner side of the foot.

In the leg it is connected with the internal cutaneous nerve.

The distribution of the branches is as follows.

A communicnthi'i hranch is given off about the middle of the thigh to join in
the interlacement formed beneath the fascia lata by this nerve and branches of
the obturator and internal cutaneous nerves. After it has left the aponeurotic
covering of the femoral vessels, the internal saphenous nerve has, in some cases,

a further connection %vith one or other of the nerves just referred to.

The branch to the integuincnt i it, front of the patella perforates the sartorius

muscle and the fascia lata ; and, ha\'ing received a communicating offset from
the internal cutaneous nerve, spreads out upon the fore part of the knee ; and, by
uniting with branches of the middle and external cutaneous nerves, fonns a
plexus—plexus patella.

A branch to the inner ankle is given oflf in the lower third of the leg, and
descends along the margin of the tibia, and some small filaments pierce the tarsal

ligaments.

Su-m:!j:ae,y.—The anterior crural nerve is distributed to the skin

upon the fore part and inner side of the thigh, commencing below the
termination of the ilio-inguinal and genito-crnral nerves. It furnishes

also a cutaneous nerve to the inner side of the leg and foot. All the
muscles on the front and outer side of the thigh receive their nerves
from the anterior crural, and the pectineus is also in part supplied by
this nerve, and in part by the obturator. The tensor muscle of the

fascia lata is supplied fi'om a different source, viz., the superior gluteal

nerve. Lastly, two branches are given from the anterior crural nerve
to the knee-joint

FIFTH LUMBAR NERVE.

The anterior branch of the fifth lumbar nerve, having received a
fasciculus from the nerve next above it, descends to join the first

sacral nerve, and forms part of the sacral plexus. The cord resulting

from the union of the fifth with a part of the fourth nerve, is named
the lumdo-sacral i\Qr\e.

Superior Gluteal Nerve.—Before joining the first sacral nerve the
lumbo-sacral cord gives off from behind the superior gluteal nerve ;

this offset leaves the pelvis through the large sacro-sciatic foramen,
above the pyriformis muscle, and divides like the gluteal artery into

two branches, which are distributed chiefly to the smaller gluteal

muscles and tensor of the fascia lata.

(a) The upper branch runs with the gluteal artery along the origin of the
gluteus minimus, and is lost in it and in the gluteus medius.

(b) The lower branch crosses over the middle of the gluteus minimus between
this and the gluteus medius, and supplying filaments to both those muscles, is

continued forwards, and terminates in the tensor muscle of the fascia lata.
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SACRAL AND COCCYGEAL NERVES.

The anterior divisions of the first four sacral nerves emerge from the

spinal canal by the anterior sacral foramina, and the fifth passes out

between the sacrum and coccyx.

The first two sacral nerves are large, and of nearly equal size ; the

others diminish rapidly, and the fifth is exceedingly slender. Like the

anterior divisions of tiie other spinal nerves, those of the sacral nerves

communicate with the sympathetic : the communicating cords are very

short, as the sympathetic ganglia are close to the inner margin of the

foramina of the sacrum.

The first three nerves and part of the fourth contribute to form the

sacral ]5lexus. The fifth has no share in the plexus,—it ends on the

back of the coccyx. As the description of the fourth and fifth sacral

nerves and of the coccygeal will occupy only a short space, these three

nerves may be noticed first, before the other nerves and the numerous
branches to whicli they give rise are described,

'x'hb fourth saceal nerve.

Only one pare of the anterior division of this nerve joins the sacral

plexus ; the remainder, which i.s nearly half the nerve, supplies branches

to the viscera and muscles of the pelvis, and sends downwards a con-

necting filament to the fifth nerve.

(a) The visceral hranclirs of the fourth sacral nerve are directed forwards to

the lower pai-t of the bladder, and communicate freely with branches from the

sympathetic nerve. Offsets are distributed to the neighbouring viscera, accord-

ing ^0 the sex. They will be described with the pelvic portion of the sympathetic

nerve. The foregoing branches are, in some instances, furnished by the third

sacral nerve instead of the fouith, and not unfrequently from both of these

nerves.

(5) Of the muscular brancTws, one supplies the levator ani. piercing that muscle

on the pelvic surface ; another enters the coccyrjevs, whilst a third ends in

the external spJtincter miiscle of the rectum. The last branch, after passing

either through the coccygeus, or between it and the levator ani, reaches the

perinfeum, and is distributed likewise to the integuments between the anus and

the coccyx.

THE FIFTH SACRAL NERVE,

The anterior branch of this, the lowest sacral nerve, comes forwards

through the coccygeus muscle opposite the junction of the sacrum with

the first coccygeal vertebra ; it then descends upon the coccygeus nearly

to the tip of the coccyx, where it turns backwards through the fibres

of that muscle, and ends in the integument upon the posterior and

lateral aspect of the bone.

As soon as this nerve appears in front of the bone (in the peh'is) it is joined

by the descending filament from the fourth nerve, and lower down by the small

anterior division of the coccygeal nerve. It supplies small filaments to the

coccygeus muscle.

THE COCCYGEAL NERVE,

The anterior branch of the coccygeal, or, as it is sometimes named,

the sixth sacral nerve, is a very small filament. It escapes from the
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spinal canal by the terminal opening, pierces the sacro-sciatic ligament
and the coccygeus muscle, and, being joined upon the side of the coccyx
with the fifth sacral nerve, partakes in the distribution of that nerve.

THE SACRAL PLEXUS.

The lumbo-sacral cord (resulting as before described from the junction

Fig. 371. DlAQRAMJIATIO

OUTLIKE OF THE LuJIBAR
AND Sacral Plexuses with
THE PRINCIPAL NeRTES
ARISING FROM THEJI. (A.T.)

Tlie references to the nerves

of the lumbar plexus will be
found at p. 599. IV', V,
loop from the anterior primary

branches of the fourth and fifth

lumbar nerves, forming the

lumbo-sacral cord ; 3, superior

gluteal nerve ; SC, sacral

plexus ending in the great

sciatic nerve ; 4, lesser sciatic

nerve, rising from the plexus

posteriorly ;
4', inferior gluteal

branches ; 5, inferior puden-

dal ; 5', posterior cutaneous

of the thigh and leg ; 6, 6,

branches to the obturator in-

ternus and gemellus superior ;

6', 6', branches to the ge-

mellus inferior, quadratiis and
hip-joint ; 7, twigs to the

pyi-iformis ; 8, 8, pudic from

the first, second, third, and
fourth sacral ; 9, visceral

branches ; 9', twig to the

levator ani ; 10, cutaneous

from the fourth, whicb passes

ro\ind the lower border of the

gluteus maximus ; 11, coccy-

geal branches.

of the fifth and part of the

fourthlumbar nerves), the

anterior divisions of the

first three sacral nerves,

and part of the fourth,

unite to form this plexus.

Its construction differs

from that of the other

spinal nervous plexuses in

this respect, that the

several constituent nerves

entering into it unite into

one broad flat cord. To
the place of union the

nervesproceed indifferent

directions, that of the upper
VOL. 1.

Fig. 371.

ones being obliquely downwards, while
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that of the lower is nearly horizontal ; and, as a consequence of this

difference, they diminish in length from the first to the last. The
sacral plexus rests on the anterior surface of the pyriform muscle,
opposite the side of the sacrum, and escaping through the great sacro-

sciatic foramen, ends in the great sciatic nerve.

Branches.—The sacral plexus gives rise to the great sciatic nerve,

and to various smaller branches ; viz., the pudic nerve, the small sciatic

nerve, and branches to the obturator internus, pyriformis, gemelli, and
quadratus femoris muscles.

Small Muscxilar branches.

a. To tlie jfyrifprmls vmscle, one or more branches are given, either from the
jilexus or from the upper sacral nerves before they reach the plexus.

li. The nerve, of the inteinial ohtnrator muscle arises from the jiart of the plexus
formed by the union of the lumbo-sacral and the first sacral nerves. It turns
over the ischial spine of the hip-bone with the pudic vessels, and is then dii'ected

forwards through tire small sacro-sciatic foramen to reach the inner sm-face of

the obturator muscle.

c. To the levator ani one or more twigs proceed from the lower part of the plexus.

(I. The iiq>erior gemellus receives a small branch, which arises from the lower
part of the plexus.

e. The small nerve which supplies the lower gemellus and quadratusfemoris
muscles springs from the lower part of the plexus. Concealed at first by the
great sciatic nerve, it passes beneath the gemelli and the tendon of the internal

obturator,—between those muscles and the capsrde of the hip-joint,—and reaches

the deep (anterior) surface of the quadratus. It fmnishes a small ai-ticular fila-

ment to the back part of the hip-joint.

The Pudic Nerve.

This nerve, arising from the lower part of the sacral plexus, turns

over the spine of the ischium, and then passes forwards through tlie

small sacro-sciatic foramen, where it usually gives off the inferior

hasmorrhoidal branch. It is next directed along the outer part of the

ischio-rectal fossa, in a sheath of the obturator fascia, along with the

pudic vessels, and divides into two terminal branches, the perineal

nerve -^nd the dorsal nerve of the penis.

A.—The perineal nerve, the lower and much the larger of the two
divisions of the pudic nerve, lies below the pudic artery, and is expended
ia superficial and muscular branches.

a. The .luperfieial jicrineal branches are two in number, anterior and pos-

terior. The jwxterior branch, which fii-st separates from the perineal nerve,

reaching the back i^art of the ischio-rectal fossa, gives filaments inwards to the skin

in front of the anus, and turns forwards in company with the anterior branch
to reach the scrotum. The anterior branch descends to the fore part of the

ischio-rectal fossa
; and, passing forn^ards with the superficial perineal artery,

ramifies in the skin on the fore part of the scrotum and on the penis. This branch
sends small twigs to the levator ani muscle. The superficial perineal nerves are

accompanied to the scrotum by the inferior pudendal branch of the small sciatic

nerve. The three branches are sometimes named long scrotal nerves.

In tlie female, both the superficial perineal branches temiinate in the external

labium pudendi.

l>. The muscular hranches generally arise by a single trunk, which is directed

in-n-ards vinder cover of the transversalis perinasi muscle, and divides into offsets

which are distributed to the transversalis perinxn, erector penis, accelerator

urinaj. and comnressor urethrte.
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c. Slender filaments are sent inwards to the corpus spongiosum urethr^e ; some
of these, before penetrating the erectile tissue, run a considerable distance over
its siu'face.

Fig. 372.

—

Right Sipe of tue
Interior of the Male Pelvis,

WITH THE PkIXCIPAL KeRVES
DISPLAYED (after Hirschfeld and
Leveille). \

The left wall has been removed
as far as the sacrum behind and
the symphysis pubis in front ; the

viscera and the lower part of the

levator ani have been removed ;

a, the lower part of the aorta ; a',

placed on the fifth lumbar vei'-

tebra, between the two common
iliac arteries, of which the left is

cut short ; b, the right external

iliac artery and vein ; c, the sym-
I)hj'sis pubis ; d, the divided py-

riformis muscle, close to the left

auricular surface of the sacrum
;

€, bulb of the urethra covered by

the accelerator urinte muscle ; the

membranous part of the urethra

cut short is seen passing into it
;

1, placed on the crest of the ilium,

points to the external cutaneous

nerve of the thigh passing over

the iliacus muscle ; 2, placed on
the psoas muscle, points to the

genito-crural nerve ; 3, obturator nerve ; 4, 4, placed on the lumbo-sacral cords ; that of

the right side points to the gluteal artery cut short ; 4', the superior gluteal nerve ; 5,

placed on the inside of the right sacral plexus, points by four lines to the anterior divisions

of the four upper sacral nerves, which, with the lumbo-sacral cord, unite in the plexus
;

5', placed on the fifth piece of the sacrum, points to the fifth sacral nerve ; 5", the

visceral branches proceeding from the third and fourth sacral nerves ; 6, placed on the

lower 23art of the coccyx, below the coccygeal nerves ; 7, placed on the line of division of

the i^elvic fascia, points to the nerve of the levator ani muscle ; 8, jilaced at the lower

border of the great sacro-sciatic ligament, jioints to the cutaneous nerves of the anus ; 9,

nerve of the obturator internus ; 10", the pudic nerve ; 10', is placed above the muscular
branches of the perineal nerve ; 10," the anterior and jiosterior superficial perineal nerves,

and on the scrotum the distribution of these nerves and the inferior pudendal nerve ; 11,

the right dorsal nerve of the penis ; 11', the nerve on the left crus penis which is cut

short ; 12, the continuation of the lesser sciatic nerve on the back of the thigh ; 12', the
inferior ijudendal branch ; 13, placed on the transverse process of the fifth lumbar ver-

tebra, marks the lowest lumbar sympathetic ganglion ; 14, placed on the body of the first

piece of the sacrum, points to the upper sacral sympathetic ganglia ; between 14 and 6,

are seen the remaining ganglia and symjxithetic nervous cords, as well as their union with
the sacral and coccygeal nerves, and at G, the lowest ganglion or ganglion impar.

B.—The dorsal nerve of the penis, the upper division of the pudic

.

nerve, accompanies the pudic artery in its course between the layers of

the deep perineal or subpubic fascia, and afterwards through the suspen-

sory ligament, to reach the dorsum of the penis, along which it passes

as far as the glands, where it divides into filaments for the supply of that

part. On the penis, this nerve is joined by branches of the sympathetic

system, and it sends outwards numerous offsets to the integument on
the U]3per surface and sides of the organ, including the prepuce. One
large branch penetrates the corpus cavernosum penis.

R R 2
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In the female the dorsal nerve of the clitoris is much smaller than the

correspondiiifr branch in the male ; it is similarly distributed.

C. The inferior Immorrlioidal nerve arises from the pudic nerve at

the back of the pelvis, or it may come directly from the sacral plexus,

and be transmitted through the small sacro-sciatic foramen to its dis-

tribution in the lo\Yer end of the rectmn.

Fisr. 373.

Fig. 373.

—

Dissection of the Perin-eum op the Male to show the Distribution of

THE Pudic and other Nerves (after Hirsclifeld and Leveille). \

Oh tlie right side a pai-t of the gluteus maximus muscle and the great sacro-sciatic liga-

ment have Ijeen removed to show the descent of the nerves from the great sacro-sciatic

foramen. 1, great sciatic nerve of the right side ; 2, lesser sciatic nerve
;

2', its muscular

liranches to the gluteus maximus (right side) ;
2", cutaneous brandies to the buttock (left

side) ; 3, continuation of the nerve as posterior middle cutaneous of the thigh ; 3, internal

and external cutaneous branches ; 4, 4, inferior pudendal branch ;
4', network of this and

the perineal nerves on the scrotum ; 5, right pudic nerve ; 6, superior branch or nerve

to the penis ; 7, the external superficial perineal branch ;
7', the internal superficial

perineal liranch ; 8, musculo-bulbal brandies ; 9, lia^morrhoidal or cutaneous anal branches ;

10, cutaneous branch of the fourth sacral nerve.

Some of the branches of this nerve end in the external sphincter and in the

adjacent skin of the anus ; others reach the skin in front of that part, and
communicate with the inferior pudendal branch of the small sciatic nerve, and

with the superficial perineal nerves.

SumiAP.Y.—The pudic nerve supplies the perinteum, the penis, and

part of the scrotum, also the urethral and anal muscles in the male ; and

the clitoris, labia, and other correspondinj^; parts in the female. It

communicates with the inferior pudendal branch of the small sciatic

nerve.
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Small Sciatic ITerve.

The small sciatic nerve (nervus ischiadicus minor) is chiefly a

cutaneous nerve, supplying the integument of the lower part of

the buttock, the back of the thigh, and upper part of the calf

of the leg ; it furnishes also branches to one muscle—the gluteus

niaximus.

This nerve is formed by the union of two or more nervous cords,

derived from the lower and back part of the sacral plexus. Arising

below the pyriform muscle, it descends beneath the gluteus maximus,
and at the lower border of that muscle comes into contact with the

fascia lata. Continuing its course downwards along the back of the

limb, it perforates the fascia a little below the knee.

Fig. 374.

—

Deep Nerves in the Fig. 374.

Gluteal and Inferior Pudendal
Regions (after Hii-scMeld and Le-

veille). 5:

«, back part of tlie great trochanter
;

h, tensor vaginre femoris muscle ; c,

tendon of tlie obturator interuus muscle

near its insertion ; d, upx^er part of tlie

vastus externus ; c, coccj^ ; /, gracilis

muscle ; between/ and d, the adductor

magnus, semiteudinosus, and biceps

muscles ;
* placed at the meeting of the

crura penis above the ui'ethra ; 1,

placed upon the ilium close above the

sacro-sciatic notch, marks the superior

gluteal nerve, and on the divided parts

of the gluteus medius muscle, the supe-

rior branch of the nerve ;
1', on the

surface of the gluteus minimus muscle,

the inferior branch of the nerve ;
1

"

,

Ijranch of the nerve to the tensor vagina;

femoris ; 2, sacral plexus and great

sciatic nerve ;
2', mixscular twig from

the plexus to the pyriformis ; 2", mus-
cular branches to the gemellus superior

and obturator internus ; 3, lesser sciatic

nerve ; 3', j)laced on the upper and *

lower parts of the divided gluteus

maximus, the inferior gluteal muscular branches of the lesser sciatic nerve; 3", the

cutaneous branches of the same nerve winding round the lower border of the gluteus

maximus ; 4, the continuation of the lesser sciatic nerve as posterior cutaneous nerve of

the thigh ; 4', inferior pudendal branch of the lesser sciatic ; 5, placed on the lower part

of the sacral plexus, points to the origin of the pudic nerve ; 6, its perineal division with

its muscidar branches ;
6', anterior or superior superficial ijei-iueal branch ; 6", ijosterior

or inferior superficial perineal ; -i- + , distribution of these nerves and the inferior puden-

dal on the scrotum ; 7, dorsal neiTe of the penis.

Branches.—^4. The inferior gluteal branches, given off under the gluteus

maximus. supply the lower part of that muscle.—A distinct gluteal branch com-
monly proceeds from the sacral plexus to the upper part of the muscle.

B. The cutaneous hranches of the nerve principally emerge from beneath the

lower border of the gluteus maximus, arranged in an external and an internal

set. Others appear lower cIomti.

a.' Tlie internal are mostly distributed to the skin of the inner side of the

thigh at the upper part. One branch, however, which is much larger than the

rest, is distinguished as the iaferior pudendal.
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The ivfcrwr j>'>'flcn(lal branch turns foi-wards below the ischial tuberosity to
reach the perinamm. Its filaments then extend forwards to the front and outer
part of the scrotum, and communicate with one of the superficial perineal nerves.

Fiff. Fig. 376.

37o.

—

Posterior CtixANEous Nerves of the Hip axi> Tuigu
(after Hirschfeld and Leveille). \

a, gluteus maximus muscle partially uncovered by the removal of a part of the fascia
lata, and divided at its inferior part to show the lesser sciatic nerve ; h, fascia lata over
the glutei nuiscles and the outer part of the hip ; c, d, part of the semiteudinosus, biceps,
and semimembranosus muscles exposed by the removal of the fascia ; e, gastrocnemius

;

/, coccyx ; (/, internal branches of the saphena vein ; 1, iliac cutaneous branches of the
ilio-inguinal and ilio-hypogastric nerves ; 2, cutaneous iliac branches of the last inter-

costal ; 3, posterior twigs of the external cutaneous nerve of the thigh ; 4, lesser sciatic

nerve issuing from lielow the gluteus maximus muscle ;
4', its muscnlar branches ; 4",

its cutaneous gluteal branches
; o, posterior middle cutaneous continued from the lesser

sciatic ;
5', 5', its inner and outer branches spreading on the fascia of the thigh ; 6, 6, its

terminal branches descending on the calf of the leg ; 7, posterior tibial and fibular

nerves separating in_ the popliteal space ; S, lower posterior divisions of the sacral and
coccygeal nerves ; 9, inferior pudendal nerve.

Fig. 576.

—

Deep Posterior Nerves of the Hip Axn Thigh.

(after Hirschfeld and Leveille). ^

a, gluteus medius muscle ; b, gluteus maximus ; c, pyriformis ; d, placed on the
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trochanter major, points to the tendon of the obturator intemus ; e, upper part of the
femoral head of the biceps

; /, semitendinosus
; q, semimembranosus ; h, gastrocnemius

;

i, popliteal artery; 1, placed on the ghiteus minimus muscle, points to the superior

gluteal nerves ; 2, inferior gluteal branches of the lesser sciatic ; 3, placed on the greater

sacro-sciatic ligament, points to the pudic nerve ;
3', its farther course ; 4, inferior

pudendal ; 5, placed on the upper divided part of the semitendinosus and biceps, points

to the posterior middle cutaneous nerve of the thigh ; 6, gi-eat sciatic nerve, 6', 6', some
of its muscular branches to the flexors ; 7, internal popliteal nerve ; 7', its muscular
or sural branches ; 8, external popliteal nerve ; 8', its external cutaneous branch

;

9, communicating tibial ; 9', communicating peroneal branch to the external saphenous
nerve.

In the female, the inferior pudendal branch is distributed to tlie external labium
pudendi.

h. The external cutaneous branches, two or three in number, turn upwards in a
retrograde course to the skin over the lower and outer part of the great gluteal

muscle. In some instances one takes a different coiu-se, descending and ramify-

ing in the integuments on the outer side of the thigh nearly to the middle.

c. Of the loiver hrancJicn some small cutaneous filaments pierce the fascia of

the thigh above the popliteal space. One of these, arising somewhat above the

knee-joint, is prolonged over the popliteal region to the upper part of the leg.

Of the terminal tn-igs, perforating the fascia lata oppasite the lower part of the

l^opliteal space, one accompanies the short saphenous vein beyond the middle of

the leg, and others pass into the integument covering the inner and outer heads

of the gastrocnemius muscle. Its terminal cutaneous branches communicate with
the shoii; so.phenous nerv^e.

Great Sciatic Nerve.

The great sciatic nerve (nervus ischiadicus major), the largest nerve

in the body, supplies the muscles at the back of the thigh, and by its

branches of continuation gives nerves to all the muscles below the knee

and to the greater part of the integument of the leg and foot. The
several joints of the lower limb receive filaments from it and its branches.

This large nerve is continued from the lower end of the sacral plexus.

It escapes from the pelvis through the great sacro-sciatic foramen,

below the pyriformis muscle, and reaches down below the middle of the

thigh, where it separates into two large divisions, named the internal

and external j^opliteal nerves. At first it lies in the hollow between the

great trochanter and the ischial tuberosity, covered by the ghiteus

maximus and resting on the gemelli, obturator intemus, and quadratus

femoris muscles, in company with the small sciatic nerve and the sciatic

artery, and receiving from that artery a branch which runs for some
distance in its substance. Lower down it rests on the adductor magnus,
and is covered behind by the long head of the biceps muscle.

The bifurcation of the sciatic nerve may take place at any point intermediate

between the sacral plexus and the lower part of the thigh ; and, occasionally, it

is found to occur even within the pelvis, a portion of the pyriformis muscle being

interposed between the two great divisions of the nerve.

BRAifCHES OF THE TRUNK.—In its coursc downwards, the great

sciatic nerve supplies ofisets to some contiguous parts, viz., to the hip-

joint, and to the muscles at the back of the thigh.

a. The articular hranclies are derived from the upper end of the nerve, and

enter the capsular ligament of the hip-joint, on the posterior aspect. They some-

times arise from the sacral plexus.
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Fis.

b. The miiscvlar branches are given off under cover of the biceps muscle ; they
supply the flexors of the leg, viz., the biceps, semitendinosus, and semimembra-
nosus. A branch is likewise given to the adductor magnus.

Internal Popliteal 3S"erve.—The internal popliteal neiTe, the

larger of the two divisions of the great sciatic nerve, following the

same direction as the parent trunk, continues along the middle of the

popliteal space to the lower border of the popliteus muscle, beneath

which point the continuation of the trunk

receives the name o^jiosterior tibial. The in-

ternal popliteal nerve lies at first at a consider-

able distance from the popliteal artery, at the

outer side and nearer to the surface ; but,

from the knee-joint downwards, the nerve,

continuing a straight course, is close behind
the artery, and then crosses it rather to the

inner side.

Fig. 377.—PosTERioii Cutaneous N'erves op the Leg
(from Sappey after Hirschfekl and Leveille).

1, internal popliteal division of the great sciatic nerve

;

2, branch to the intei'nal part of the gastrocnemius

muscle ; 3, 4, branches to the external part and plan-

taris ; 5, communicating branch to the external saphe-

nous nerve ; 6, external popliteal nerve ; 7, cutaneous

branch ; 8, communicating branch descending to unite

with that from the internal popliteal in, 9, the external

saphenous nerve; 10, calcaneal branch from this nerve
;

11, calcaneal and jjlantar cutaneous branches from the

posterior tibial nerve ; 12, internal saphenous nerre
;

13, posterior branches of this nerve.

Branches.—The internal popliteal nerve

supplies branches to the knee-joint and to

the muscles of the calf of the \Qg, and also

part of a cutaneous branch, the external or

short saphenous nerve.

Articular Nerves.—The articular hrancJtes are

generally three in number : two of these accompany
the upper and lower articialar arteries of the inner

side of the knee-joint, the third follows the middle

or azygos artery. These nerves pierce the liga-

mentous tissue of the joint.—The upper one is often

wanting.
Muscular Branches.—The muscular branches

of the internal poi^liteal nerve arise behind the

knee-joint, while the nerve is between the heads

of the gastrocnemius muscle.

a. The nerves to the r/adrocyicmhts consist of two branches, which separate,

one to supply each part of the muscle.

h. The small nerve of the jilantaris muscle is derived from the outer of the

branches just described, or cUrectly from the main truixk (internal popliteal).

c. The mlcvs receives a branch of considerable size, which enters the muscle on

the posteiior aspect after descending to it in front of the gastrocnemius.

d. The nerve of the jwj^Utexs muscle lies deeper than the preceding- branches,

and arises somewhat below the joint ; it descends along the outer side of the

popliteal vessels, and, after tm-ning beneath the lower border of the muscle,

enters the deep or anterior surface.
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External or short saphenous nerve.—The cutaneous branch of the internal

popliteal nerve (ramus communicans tibialis) descends along- the leg beneath the
facia, resting on the gastrocnemius, in the furrow between the heads of the
muscle, to about mid-way between the knee and the foot. Here it perforates the
fascia, and a little lower down is usually joined by a branch from the external
poi^liteal nerve (communicans iJeronei). After receiving this communicating
branch, the external saphenous nerve descends beneath the integument near- the
outer side of the tendo Achillis in company with the short saphenous vein, and
tm-ns forwards beneath the outer malleolus to end m the skin at the side of the
foot and on the little toe. On the dorsum of the foot tliis nerve communicates
with the musculo-cutaneous nerve.

In many cases, the external saphenous nerve supplies the outer side of the
fourth toe, as well as the little toe. The union between the saphenoiis nerve
and the branch of the external popliteal nerve occurs in some cases higher than
usual, occasionally even at or close to the popliteal space. It sometimes happens
that the communication between the nerves is altogether wanting ; in which
case the cutaneous nerve to the foot is generally continued from the branch of
the internal ijopliteal nerve.

Posterior Tibial Nerve.—The internal popliteal nerve receives

the name of posterior tibial at the lower margin of the popliteus muscle.

It passes down the leg with the posterior tibial artery, lying for a shore

distance at the inner side of the vessel and afterwards at the outer
side ; the artery inclining inwards from its origin while the nerve
continues its straight course. In the interval between the inner mal-
leolus and the heel, it divides into the two plantar nerves (internal

and external). The posterior tibial nerve, like the accompanying
vessels, is covered at first by the muscles of the calf of the leg, after-

wards only by the integument and fascia, and it rests upon the deep-
seated muscles.

Lateral branches.—The deep muscles on the back of the leg and
the integument of the sole of the foot receive branches from the poste-

rior tibial nerve in its course along the leg.

a. The mtiscnlar hrancJirs emanate from the upper part of the nerve, either

separately or by a common trunk ; and one is distributed to each of the deep
muscles, viz., the tibialis posticus, the long flexor of the toes, and the long flexor

of the gTeat toe. The branch which supplies the last-named muscle runs along
the peroneal artery before jaenetrating the muscle.

h. A calcaneo-jilantar cutaneous branch is furnished from the posterior tibial

nerve ; the plantar part perforates the internal annular ligament, and ramifies

in the integument at the inner side of the sole of the foot, and beneath
the heel.

Internal Plantar M"erve.—The internal plantar, the larger of the

two nerves to the sole of the foot, into which the posterior tibial divides,

accompanies the internal or smaller plantar arterj', and supplies nerves

to both sides of the three inner toes, and to one side of the fourth.

From the point at which it separates from the posterior tibial nerve,

it is directed forwards under cover of the first part of the abductor
of the great toe, and passing between that muscle and the short

flexor of the toes, it gives off the internal cutaneous branch for the

great toe, and divides opposite the middle of the foot into three digital

branches. The outermost of these branches communicates with the

external plantar nerve.
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a. Small mn-^cnlcw branches are supplied to the abductor pollicis and flexor

brevis dig'itormn.

h. Small j)la nta y cutaneous branches perforate the plantar fascia to ramify in

the integument of the sole of the foot.

e. The dirjital hranclies are named numerically from within outwards : the

three outer pass from under cover of the plantar fascia near the clefts between

the toes. The first or innermost branch continues single, but the other three

bifurcate to supply the adjacent sides of two toes. These branches require

separate notice.

The first digital branch is that destined for the inner side of the great toe ;
it

becomes subcutaneous farther back than the others, and sends off a branch to

the Jicxo7- hrv is jwUicis.

Yir,, ^7*?. Fis- 378.

—

Superficial and Deep Distribution op
THE Plantar Nerves (after Hirschfeld and Le-

veille, slightly modified). (A. T.) i

The flexor communis brevis, the abductor poliieis

and abductor minimi digiti, a part of the tendons

of the flexor communis longus, together with the lum-

bricales muscles, have been removed so as to bring

into view the transversus and interossei in the middle
of the foot.

a, upon the posterior extremity of the flexor com-
munis brevis, near which, descending over the heel,

are seen ramifications of the calcaneal branch of

the posterior tibial nerve ; h, abductor pollicis ; c,

tendon of the flexor communis longus divided close to

the jjlace where it is joined by the flexor accessorius ;

d, abductor minimi digiti ; e, tendon of the flexor

longus pollicis between the two portions of the flexor

brevis pollicis ; 1, internal plantar nerve giving some
twigs to the abductor pollicis, and 1', a branch to the

flexor communis brevis, cut as it lies on the acces-

sorius ; 2, inner branch of the internal plantar nerve

giving branches to the abductor pollicis, flexor brevis

pollicis, and forming, 2', the internal cutaneons of

the great toe ; 3, continuation of the internal jflautar

neiwe, dividing subsequently into three branches,

which form, 3', 3', 3', the collateral plantar cutaneous

nerves of the first and second, second and third, and
third and fourth toes ; 4, the external plantar nerve ;

4', its branch to the abductor minimi digiti ; 5, twig

of union between the plantar nerves ; 6, superficial

bi-anch of the external plantar nerve ; subsequently

dividing into 6', 6', the collateral cutaneous nerves of

the fourth and fifth toes and the external nerve of the fifth ; 7, deep bi-anch of the

external plantar nerve giving twigs to the adductor pollicis, the interossei, the trans-

versaUs, and to the third and fourth lumbricales muscles.

Tlie second branch having reached the interval between the first and second

metatarsal bones, furnishes a small twig to the first lumhricalis muscle, and
bifurcates behind the cleft between the great toe and the second to supply their

contiguous sides.

The third digital branch, corresponding with the second interos.seous space,

gives a slender filament to the second luinhricalls muscle, and divides in a manner
similar to that of the second branch into two offsets for the sides of the second

and third toes.

The fourth digital branch distributed to the adjacent sides of the third and

fourth toes, receives a communicating branch from the external plantar

Along -the sides of the toes, cutaneous and ai-ticular filaments are given from
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these digital nerves ; and. opposite the ungual phalanx, each sends a dorsal branch
to the pulp beneath the naU, and then runs on to the ball of the toe. where it is

distributed like the nerves of the fingers.

External Plantar Nerve.—The external plantar nerve completes

the supply of digital nerves to the toes, furnishing branches to the

little toe and half the fourth : it also gives a deep branch of con-

siderable size, "^hicli is distributed to several of the short muscles in

the sole of the foot. There is thus a great resemblance between the

distribution of this nerve in the foot and that of the ulnar nerve in

the hand.

The external plantar nerve runs obliquely forwards towards the outer

side of the foot, along with the external plantar artery, between the

flexor brevis digitorum and the flexor accessorius, as far as the interval

between the former muscle and the abductor of the little toe. Here it

divides into a superficial and a deep branch, having previously furnished

oSsets to the flexor accessorius and the ahductor minimi digiti.

a. The srqwrfcial iwrfion separates into two digital branches, which have the

same general arrangement as the digital branches of the internal plantar nerv^e.

They are distributed thus.

Digital h-anchcs.—One of the digital branches continues undivided, and runs
along the outer side of the little toe : it is smaller than the other, and pierces the
plantar fascia further back. The short flexor muscle of the little toe, and occa-

sionally one or tivo interosseous muscles of the fourth metatarsal space receive

branches from this nerve.

The larger digital branch communicates with an offset from the internal

plantar nerve, and bifurcates near the cleft between the fourth and fifth toes to

supply one side of each.

b. The (leej) or 7nuscular branch of the external plantar neiwe dips into the sole

of the foot with the external plantar artery, iinder cover of the tendons of the
flexor muscles and the adductor poUicis, and tenninates in numerous branches

for the following muscles :—all the interossei (dorsal and plantar) except occa-

sionally one or both of those in the fourth space, the two outer lumbricales, the

adductor poUicis, and the transversalis pedis.

SmniARY OF THE INTERNAL POPLITEAL ISTerve.—This ncrvc Sup-

plies all the muscles of the back of the leg and sole of the foot, and the

integument of the plantar aspect of the toes, the sole of the foot, and
in part that of the leg.

External Popliteal Nerve.—This nerve descends obliquely along

the outer side of the popliteal space, lying close to the biceps muscle.

Continuing downwards over the outer part of the gastrocnemius

muscle (between it and the biceps) below the head of the fibula, the

nerve turns round that bone, passing between it and the peroneus

longus muscle, and then divides into the anterior tihial and the

muscido-cidaneous nerves.

Lateral branches.—Some articular and cutaneous branches are

derived from the external popliteal nerve before its final division.

Articular nerves.—The articular branches are conducted to the outer side of

the capsular ligament of the knee-joint by the upper and lower articular arteries

of that side. They sometimes arise together, and the upper one occasionally

springs from the gi-eat sciatic nerve before the bifurcation.

From the place of division of the external popliteal nerve, a reevrrent articular

nerve ascends through the tibialis anticus muscle with the recuiTent artery to

reach the fore part of the knee-joint.
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Cutaneous nerves.—Tlie cutaneous branches, two or three in number, supply
the skin on the back part and outer side of the leg-.

Fig. 379. Fig. 379.

—

Cutaneous Nerves of the
Outer Side of the Leo and Foot
(from Sappey after Hirscbfeld and
Leveille). I

1, external popliteal nerve ; 2, its

external cutaneous branch ; 3, communi-
cating branch which unites with 4, that

from the internal popliteal, in 5, the ex-

ternal saphenous nerve ; 6, calcaneal

branch of the external saphenous ; 7,

external dorsal digital bi-anch to the fifth

toe ; 8, collateral dorsal digital branch
of the fourth and fifth toes ; 9, musculo-
cutaneous nerve ; 10, its cutaneous
branches ; 11, loop of union v\ith the
external saphenous ; 12, union between
its outer and inner branches ; 13, an-

terior tiliial nerve, shown by the removal
of a part of the miiscles, and giving

muscular branches superiorly ; 14, its

terminal liranch emerging iu the space

between the first and second toes, where
it gives the collateral doi'sal digital

branches to their adjacent .sides ; 15,

branches to the peronei muscles.

The j)e>'oneaI conuininicating hranch
(r. communicans fibularis), which
joins the short so.phenous nerve below
the middle of the back of the leg-, is

the largest of these nerves. In some
instances, it continues a separate

branch and its cutaneous filaments

reach do^\^l to the heel or on to the

outside of the foot.

Another cutaneous branch extends

along the outer side of the leg to

the middle or lower part, sending

offsets both backwards and for-

wards.

Musculo-Oucaneous Nerve.—The musculo-cutaneous (peroneal)

nerve descends between the peronei muscles and the long extensor of

the toes, and readies the surface by perforating the fascia in the lower

part of the leg on the anterior aspect. It then divides into two branches,

distinguished as external and internal, Avhich proceed to the toes. The
two branches sometimes perforate the fascia at a different height.

(rt) Mii-scvlar hranches are given to the peroneus longus and peroneus brevis.

(Jj) Cutaneous hranches given off before the final division are distributed to the

lower part of the leg.

{() The internal liranch of the musculo-cutaneous nerve, passing forwards

along the dorsum of the foot, furnishes one branch to the inner side of the great

toe. and others to the contigoious sides of the second and third toes. It gdves

other offsets, wdiich extend over the inner ankle and side of the foot. This nerve

copamunicates with the long saphenous nerve on the inner side of the foot, and
with the anterior tibial nerve between the first and second toes.
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(<Z) The external branch, larger than the internal one, descends over the foot

towards the fourth toe, which, together wdth the contiguous borders of the third

and fifth toes, it supplies with branches. Cutaneous nen-es. derived from this

branch, spread over the outer ankle and the outer side of the foot, where thev are

connected with the short saphenous nerve.

380.Fig. -380. — View op the Distributiok op the
Branches of the External Popliteal Nerve in

THE Front of the Leg and Dorsum of the Foot
(after Hirschfeld and Leveille").

The upper part of tlie peroneus longiis muscle has

been removed, the tibialis anticus, the long extensor of

the gi'cat toe and the peroneus longus have been drawn
separate in the leg by hooks marked a, h, and c, and
tlie tendons of the extensor muscles have beer removed
in the dorsum of the foot, to show the deeper seated

nerves ; 1, the external popliteal or peroneal nerve

winding round the other part of the fibula ;
1', its

recuri'ent articular branches exposed by the dissection

of the upper jjart of the tibialis anticus muscle ; 2, 2,

the musculo-cntaneous neive ;
2', 2', twigs to the long

and short peroneal muscles ; 3, internal liranch of the

musculo-cutaueous nerve ;
3', 3', its dorsal digital

branches to the inside of the great toe, and to the

adjacent sides of the second and third toes ; 4, the

external branch ;
4', 4', its dorsal digital branches to

the adjacent sides of the tliird and fourth toes, and in

part to the space between the fourth and fifth toes
;

5, the extei'nal saphenous nerve descending on the

outer border of the foot, and uniting at two places

vd^h the outer branch of the nuisculo-cutaneous ;
5',

its branch to the outer side of the fifth toe ; 6, placed

on the upper part of the extensor communis digitorum,

marks the anterior tibial nerve passing beneath the

muscles ; 6, placed fiuther down on the tendon of the

tibialis anticus, points to the nerve as it crosses to

the inside of the anterior tibial artery ;
6', its muscidar

branches in the leg; 6", on the tendon of the extensor

longus pollicis points to the anterior tibial neive after

it has passed into the foot behind that tendon ; 7,

its inner branch uniting with a twig of the musculo-

cutaneous, and giving the dorsal digital nerves to the

adjacent sides of the first and second toes ; 8, distri-

bution of its outer branch to the extensor brevis digi-

torum and tarsal articulations.

Tlie dorsal digital nerves are continued on to

the last phalanges of the toes.

The number of toes supplied by each of the two
divisions of the musculo-cutaneous nerve is liable to vary ; together these nerves
commonly supply all the toes on the dorsal aspect, excepting the outer side of
the little toe. which receives a branch from the short saphenous nerve, and the
adjacent sides of the great toe and the second toe, to which the anterior tibial

nerve is distributed : with this latter branch, however, it generally communicates.

Anterior Tibial Nerve.—The anterior tibial (interosseous nerve),

commencing between the fibula and the peroneus longus, inclines ob-

liquely beneath the long extensor of the toes to the fore part of the
interosseous membrane, and there comes into contact with the anterior

tibial vessels, and with those vessels it descends to the front of the

ankle-joint, -where it divides into an external and an internal branch.
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The nerve first reaches the outer side of the anterior tibial artery,

above the middle of the leg ; and, after crossing in front of that vessel

once or oftener, lies to the outer side of it at the bend of the ankle.

(a) 2Iuscula)' hranchcs.—In its course along the leg, tlie anterior tibial nerve
gives slender filaments to tlie muscles between whicli it is placed, namely, the

tibialis anticus, the long extensor of the toes, and the special extensor of the
great toe.

(h) The external hrancli of the anterior tibial nerve turns outwards over the

tarsus beneath the 'short extensor of the toes ; and, having become enlarged (like

the posterior mterosseous nerve on the wrist) tenninates in branches which
supply the short extensor muscle, and likewise the articulations of the foot.

(<) The internal hranch, continuing onwards in the direction of the anterior

tibial nerve, accompanies the dorsal artery of the foot to the first interosseous

space, and ends in two branches, which supply the integument on the neighljouring

sides of the great toe and the second toe on their dorsal aspect. It commimi-
cates with the internal division of the musculo-cutaneous nerve.

Summary of the External Popliteal Nerve.—This nerve sup-

plies, besides articular branches to the knee, ankle, and foot, the peronei

muscles, extensor muscles of the foot, also the integument of the front

of the leg and dorsum of the foot. It gives the ramus communicans
fibularis to the short saphenous branch of the internal popliteal nerve,

and communicates with the long saphenous nerve.

SYNOPSIS OF THE CUTANEOUS DISTRIBUTION OF
THE CEEEBRO-SPINAL NERVES.

1. In tlie Head.—The face and licadinfront of the ear are supplied

with sensory nerves from the fifth cranial nerve. The ophthalmic
division supplies branches to the forehead, upper eyelid, and dorsum of

the nose. The superior maxillary division supplies the cheek, ala of the

nose, upper lip, lower eyelid, and the region behind the eye, over the

temporal fascia. The inferior maxillary division supplies the chin and
lower lip, the pinna of the ear on its outer side, and the integument
in front of the ear and upwards to the vertex of the head.

The head, hehind the ear, is mainly supplied by the great occipital

branch of the posterior division of the second sjiinal nerve, but above
the occipital protuberance there is also distributed the branch from the

posterior division of the third spinal nerve ; and, in front of the area of

the great occipital nerve, is a space supplied by anterior divisions of

spinal nerves, viz., the back of the pinna of the ear, together with the

integument behind and that in front over the parotid gland, which are

supplied by the great auricular nerve ; while between the area of that

nerve and the great occipital the small occipital nerve intervenes. The
auricular branch of the pneumo-gastric nerve also is distributed on the

back of the ear.

2. In the Trunk.—The posterior divisions of tlie spinal nerves supply

an area extending on the back from the vertex of the skull to the buttock.

This area is narrow in the neck ; it is spread out over the back of the

scapula ; and on the buttock the distribution of the lumbar nerves

extends to the trochanters.

The area supplied bij the cervical plexus, besides extending upwards, as

already mentioned; on the lateral part of the skull, stretches over the



CUTANEOUS DISTRIBUTION OF THE XERVES. €23

front and sides of tlie neck, and the upper part of tlie shoulder and
breast.

The area of tlie anterior divisions of tlie dorsal and first lumlar
ncri'es meets superiorly ^vith that of the cervical plexus, and posteriorly

with that of the posterior divisions of dorsal and lumbar nerves. It

passes down over the haunch and along by the outer part of Poupart's

ligament, and includes part of the scrotum and a small portion of the

integument of the thigh internal to the saphenous opening.

The perincmm and penis are supplied by the pudic nerve ; the

scrotum by branches of the pudic, inferior pudendal, and ilio-inguinal

nerves.

3. In the Upper livah.—The slioidder, supi^lied superiorly by the

cervical plexus, receives its cutaneous nerves interiorly as far as the

insertion of the deltoid from the circumflex nerve.

The arm internally is supplied by the intercosto-humeral nerve and
the nerve of "Wrisberg. The inner and anterior part is supplied by
the internal cutaneous nerve ; and the posterior aud outer part by the

internal and external branches of the musculo-spiral nerve.

The forearm, anteriorly and on the outer side, is supplied by the

external cutaneous ; on its outer and posterior aspect, superiorly by the

external cutaneous branches of the musculo-spiral, and interiorly Ijy the

radial branch of the same nerve. On the inner side, both in front and
behind, is the internal cutaneous nerve, and inferiorly are branches of

the ulnar.

On the hacJc of the hand are the radial and ulnar nerves, the radial

supplying about three fingers and a half or less, and the ulnar one and
a half or more.

On the front of the hand, the median nerve supj^lies three fingers and
a half, and the ulnar one and a half In the 2'"^dm is a branch of the

median given off above the winst. On the hall of tlie thumb are branches
of the musculo-cutaneous, median, and radial nerves.

4. In the Lower limb.—The buttock is supplied from above by the

cutaneous branches of the posterior divisions of the lumbar nerves,

with the ilio-hypogastric and lateral branches of the last dorsal nerves
;

internally by the posterior divisions of the sacral nerves ; externally by
the posterior branch of the external cutaneous nerve proceediug from
the front ; and inferiorly by branches of the small sciatic nerve proceed-

ing from below.

The thiffh is supplied externally by the external cutaneous nerve
;

posteriorly, and in the upper half of its inner aspect, by the small
sciatic ; anteriorly, and in the lower dialf of the inner aspect, by the
middle and internal cutaneous.

The leff is supplied posteriorly by the small sciatic and short

saphenous nerves ; internally by the long saphenous and branches of
the iuternal cutaneous of the thigh ; and outside and in front by cuta-

neous branches of the external popliteal nerve and by its musculo-
cutaneous branch.

On the dorsum of the foot are the branches of the musculo-cutaneous,

supplying all the toes with the exception of the adjacent sides of the

first aud second, which are supplied by the anterior tibial, and the

outer side of the little toe, which, with the outer side of the foot, is

supplied by the short saphenous nerve. The long saphenous is the

cutaneous nerve on the inner side of the foot.
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The sole of ihe foot is supplied by the plantar nerves. The internal

]:)lantar nerve gives branches to three toes and a half ; the external to

the remaininer one toe and a half.

SYNOPSIS OF THE MUSCULAR DISTRIBUTION OF THE CEREBRO-
SPINAL NERVES.

1. To Muscles of the Head and Fore Part of the Neck.

The muscles of ihe orlit are mostly supplied by the third cranial

nerve—the superior division of that nerve being distributed to the

levator palpebrro and the superior rectus muscles ; and the inferior

division to the inferior and internal recti and the inferior oblique.

The superior oblique muscle is supplied by the fourth nerve, the ex-

ternal rectus by the sixth ; while the tensor tarsi has no special nerve

apart from those of the orbicularis palpebrarum, which ai'e derived

from the facial.

The siqjerjic'ial omiscles of iJie face and scalp, which are associated in

their action as a group of muscles of expression, together with the

buccinator muscle, are supplied by the portio dura of the seventh

cranial nerve ; the retrahens auriculam and occipitalis muscles being

supplied by its posterior auricular branch.

The deep muscles of ilie face, employed in mastication, viz., the tem-
poral, masseter, and two pterygoid muscles are supplied by the inferior

maxillary division of the fifth cranial nerve.

Muscles above the hijoid lone.—The mylo-hyoid muscle and anterior

belly of the digastric are supplied by a special branch of the inferior

maxillary division of the fifth cranial nerve ; the posterior belly of the

digastric muscle, and the stylo-hyoid, are supplied by branches of the

portio dura. The genio-hyoid and the muscles of the tongue receive

their nervous supply from the hypoglossal nerve.

The muscles ascending to ihe hyokl bone and larynx, viz., the sterno-

hyoid, omo-hyoid, and sterno-thyroid, are supplied from the ramus
descendens noni and its loop with the cervical plexus, while the thyro-

hyoid muscle receives a separate twig from the ninth nerve.

The larynx, jiharynx, and soft palcde.—The crico-thyroid muscle is

supplied by the external laryngeal branch of the pneumo-gastric nerve,

and the other intrinsic muscles of the larynx by the recurrent laryngeal.

The muscles of the pharynx are supplied principally by the pharyngeal

branch of the pneumo-gastric ; the stylo-pharyngeus, however, is sup-

plied by the glosso-pharyngeal nerve. Of the muscles of the soft palate

unconnected with the tongue or pharynx, the tensor palati receives its

nerve from the otic ganglion (which also supplies the tensor tympani) ;

the levator palati gets a twig (Meckel) from the posterior palatine branch

of the sphcno-palatine ganglion, and the azygos uvulaa is probably sup-

plied from the same source.

2. To Muscles "belonging exclusively to the Trunk, and Muscles
ascending to the Skull.

All those muscles of ihe hade which are unconnected with the upper

limb, viz., the posterior serrati, the splenius, complexus, erector spinjB,

and the muscles more deeply placed, receive their supply from the

posterior divisions of the spinal nerves.
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The sferno-mastoid is supplied by the spinal accessory nerve and a
twig of the cervical plexus coming from the second cervical nerve.

The rectus capitis anticus major and minor are supplied by twigs from
the upper cervical nerves ; the lonrjus colli and sccdeni muscles by twigs
from the lower cervical nerves.

The muscles of the chest, viz., the intercostals, subcostals, levatores

costarum, and triangularis sterni, are supplied by the intercostal

nerves.

The oWqui, transversus, and rectus of the abdomen are supplied by
the lower intercostal nerves ; and the oblique and transverse muscles
also get branches from the ilio-inguinal and ilio-hypogastric nerves.
The cremaster muscle is supplied by the genital branch of the genito-
crural nerve.

The quadratus lumlonnn (like the psoas) receives small branches
from the lumbar nerves before they form the plexus.

The diaphragm receives the phrenic nerves from the fourth and fifth

cervical nerves, and likewise sympathetic filaments from the plexuses
round the phrenic arteries.

The muscles of the vrethra and penis are supplied by the pudic nerve
;

the levator and sphincter ani by the pudic and by the fourth and fifth

sacral and coccygeal nerves ; and the coccygeus muscle by the three
last-named nerves.

3. To muscles attaching the upper limb to the trunk.—The
trapezius and the sterno-cleido-mastoid receive the distribution of the
spinal accessorg nerve, and, in union with it, filaments from the cervical
plexus.

The latissimus dorsi receives the long subscapular nerve.

_
The rhomboidei are supplied by a special branch from the anterior

division of the fifth cervical nerve.

The levator ancjuM scapulce is supplied by branches from the anterior
division of the third cervical nerve, and sometimes partly also by the
branch to the rhomboid muscles.

The serratus magnus has a special nerve, the posterior thoracic,

derived from the fifth and sixth cervical nerves.

The suMavius receives a special branch from the place of union of
the fifth and sixth cervical nerves.

The pectoraks are supplied by the anterior thoracic branches of the
brachial plexus, the larger muscle receiving filaments from both these
nerves, and the smaller from the inner only.

4. To muscles of the upper linib.—Muscles of the shoulder.—The
supraspinatus and infraspinatus are supplied by the suprascapular nerve ;

the subscapularis by the two smaller subscapular nerves ; the teres major
by the second subscapular, and the deltoid and teres minor by the cir-

cumflex nerve.

Posterior muscles of the arm and forearm.—The triceps, anconeus,
supinator longus, and extensor carpi radialis longior are supplied by
direct branches of the musculo-spiral nerve ; while the extensor carpi

radialis brevier and the other extensor muscles in the forearm receive

their branches from the posterior interosseous division of that nerve.

Anterior muscles of the arm and forearm.—The coraco-brachialis,

biceps, and brachialis anticus are supplied by the musculo-cutaneous
nerve ; the brachialis anticus likewise generally receives a twig from

VOL. I. s a
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the musculo-spiral nerve. The muscles in front of the forearm are

supplied by the median nerve, with the exception of the flexor carpi

ulnaris and the ulnar half of the flexor profundus digitorum, which are

supplied by the ulnar nerve, and the supinator longus, which is supplied

by the musculo-spiral.

3Iuscles of the hand.—The abductor and opponens pollicis, the outer

half of the flexor brevis pollicis, and the two outer lumbricales muscles,

are supplied by the median nerve : all the other muscles receive their

nerves from the ulnar.

5. To muscles of the lower limb.—Posterior muscles of the hip and
thigh.—The gluteus maximus is mainly supplied by the small sciatic

nerve, and receives at its upper part a separate branch from the sacral

plexus. The gluteus medius and minimus, together with the tensor

vaginae femoris, are supplied by the gluteal nerve. The pyriformis,

gemelli, obturator internus, and quadratus femoris receive special

branches from the sacral plexus. The hamstring muscles are supplied

by branches from the great sciatic nerve.

Anterior and internal muscles of the thigh.—The psoas muscle is sup-

plied by separate twigs from the lumbar nerves. The iliacus, quadriceps

extensor femoris, and sartorius are supplied by the anterior crural nerve.

The adductor muscles, the obturator externus and the pectineus, are

supplied by the obturator nerve, but the adductor magnus likewise

receives a branch from the great sciatic, and the pectineus sometimes

has a branch from the anterior crural.

Anterior muscles of the leg and foot.—The muscles in fi'ont of the leg,

together with the extensor brevis digitorum, are supplied by the anterior

tibial nerve.

The peroneus longus and brevis are Eupplied by the musculo-cutaneous

nerve.

Posterior muscles of the leg.—The gastrocnemius, plantaris, soleus,

and popliteus are supplied by branches from the internal popliteal

nerve ; the deep muscles, viz., the flexor longus digitorum, flexor longus

pollicis, and tibialis posticus, derive their nerves from the posterior

tibial.

Plantar muscles.—The flexor brevis digitorum, the abductor and
flexor brevis pollicis, and the two inner lumbricales, are supplied by the

internal plantar nerve ; all the others, including the flexor accessorius

and interossei, are supplied by the external plantar nerve.

III. SYMPATHETIC NERVES.

The nerves of the sympathetic system are distributed in general to all

the internal viscera, and to the coats of the blood-vessels. Some organs,

however, receive their nerves also from the cerebro-spinal system, as the

lungs, the heart, and the upper and lower parts of the alimentary

canal.

This division of the nervous system consists of a somewhat compli-

cated collection of ganglia, cords and plexuses, the parts of which may,

for convenience, be classified in three groups, viz., the principal gang-

liated cords, the great prevertebral plexuses with the nerves proceeding

from them, and the ganglia of union with cranial nerves.

The great gaugliated cords consist of two series, in each of ^vhich
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the ganglia are connected by interven-

ing cords. These cords are placed s}Tn-

metrically in fi-ont of the vertebral

column, and extend from the base of

the skull to the coccyx. Superiorly they

are connected with plexuses which enter

the cranial cavity, while inferiorly they

converge on the sacrum, and terminate

in a single ganglion on the coccyx. The
several portions of the cords are dis-

tinguished as cervical, dorsal, lumbar,

and sacral, and in each of these parts

the ganglia are equal in number, or

nearly so, to the vertebra on which they

lie, except in the neck, where there are

only three.

t«"

Fig. 381.

—

Diagrammatic Outline of the Stm-
PATHETIC COKD OF ONE SII>E IN CONNECTION
WITH THE Spinal Nekves.

Tlie full descriijtion of this figure will Le found
at p. 568.

On the right side the following letters indicate

parts of the sympathetic nerves, viz. a, the superior

cervical ganglion, communicating with the upper
cervical spinal nerves and continued below into

the great sympathetic cord ; h, the middle cer-

vical ganglion ; c, d, the lower cervical ganglion

united with the first dorsal ; d' , the eleventh

doi'sal ganglion ; from the fifth to the ninth
dorsal ganglia the origins of the great splanchnic

nerve are shown ; I, the lowest dorsal or upper
lumbar ganglion ; ss, the upper sacral ganglion.

In the whole extent of the sympathetic cord, the
twigs of union with the spinal nerves are shown.

Connection of fJte gangliaiecl cords

with the cereh-Q-spinal system. — The
ganglia are severally connected with the
spinal nerves in their neighbourhood by
means of short filaments ; each connect-

ing filament consisting of a white and a
grey portion, the former of which may
be considered as proceeding from the
spinal nerve to the ganglion, the latter

from the ganglion to the spinal nerve.

At its upper end the gangliated cord
communicates likewise with certain

cranial nerves. The main cords inter-

vening between the ganglia, like the
smaller filaments connecting the ganglia
with the spinal nerves, are composed of
a grey and a white part, the white being
continuous with the fibres of the spinal

nerves prolonged to the ganglia.

s s 2
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The great prevertebral plexuses comjirise three large aggrega-

tions of nerves, or nerves and ganglia sitnated in front of the spine, and
occupying respectively the thorax, the abdomen, and the pelvis. They
are single and median, and are named respectively the cardiac, the

solar, and the hypogastric plexus. These plexuses receive branches

from both the gangliated cords above noticed, and they constitute

centres from which the viscera are supplied with nerves.

The cranial ganglia of the sympathetic are the ophthalmic, spheno-

palatine, submaxillary, and otic, which, being intimately united with

the fifth cranial nerve, have already been described along with that

nerve. They are also more or less directly connected with the upper

end of the sympathetic gangliated cords ; but it will be unnecessary to

give any special description of them in this place.

THE CERVICAL PAUT OF THE GANGLIATED COED.

In the neck, each gangliated cord is deeply placed behind the sheath

of the great cervical blood-vessels, and in contact with the muscles

which immediately cover the fore part of the vertebral column. It

comprises three ganglia, the first of which is placed near the base of

the skull, the second in the lower part of the neck, and the third

immediately above the head of the first rib.

THE UPPER CEEVICAL GANGLION.

This is the largest ganglion of the great sympathetic cord. It is

continued superiorly into an ascending branch, and tapers below into

the connecting cord, so as to present usually a fusiform shape ; but

there is considerable variety in this respect in different cases, the

ganglion being occasionally broader than usual, and sometimes con-

stricted at intervals. It has the reddish -grey colour characteristic of

the ganglia of the sympathetic system. It is placed on the larger

rectus muscle, opposite the second and third cervical vertebra, and
behind the internal carotid artery.

Connection ivith spinal nerves.—At its outer side the superior cervical

ganglion is connected with the first four spinal nerves, by means of

slender cords, which have the structure pointed out in the general

description as being common to the series.

The circumstance of this ganglion being connected with so many as four spinal

nerves, together with its occasionally constricted appearance, is favoui-able to

the view that it may be regai'ded as consisting of several ganglia which have
coalesced.

Connection with cranial nerves.—Small twigs connect the ganglion or

its cranial cord with the second ganglion of the pneumo-gastric, and
with the ninth cranial nerve, near the base of the skull ; and another

branch, which is directed upwards from the ganglion, divides at the

base of the skull into two filaments, one of which ends in the second

(])etrosal) ganglion of the glosso-pharyngeal nerve ; while the other,

entering the jugular foramen, joins the ganglion of the root of the

pneumo-gastric.

Besides the branches connecting it with cranial and spinal nerves,

the first cervical ganglion gives oflF also the ascending branch, the

upper cardiac nerve, pharyngeal nerves, and branches to blood-vessels.

1. ASCENDDTG BRANCH AND CRANIAL PLEXUSES.— The ascending
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branch of the first cervical ganglion is soft in texture and of a reddish
tint, seeming to be in some degree a prolongation of the ganglion itself.

In its course to the skull, it is concealed by the internal carotid artery,

with which it enters the carotid canal in the temporal bone, and it is

then divided into two parts, which are placed one on the outer, the
other on the inner side of the vessel.

The external division distributes filaments to the internal carotid
artery, and, after communicating by means of other filaments with the
internal division of the cord, forms the carotid 2Jlexus.

Fig. 3S2.

Fig. 3S2.

—

Connections op the Sympathetic Nerve thkopgh its Carotid Branch
WITH some op the Cranial Nerves.

The full description of this figure will be found at p. 539. The following numbers
refer to sjTnpathetic nerves and their connections :—6, spheno- palatine ganclioa • 7

Vidian nei-ve ; 9, its carotid branch ; 10, a part of the sixth nerve, receiving twii^s from
the carotid plexus of the sj-mpathetic ; 11, superior cervical sympathetic ganglion ; 12
its prolongation in the carotid branch ; 15, anastomosing nerve of Jacobson • 16 twio-

uniting it to the sympathetic.

The inner division, rather the smaller of the two, supplies filaments
to the carotid artery, and goes to form the cavernous plexus. The
terminal parts of these divisions of the cranial cord are prolono-ed on
the trunk of the internal carotid, and extend to the cerebral and
ophthalmic arteries, around which they form secondary plexuses, those
on the cerebral artery ascending to the pia mater. One minute plexus
enters the eye-ball with the central artery of the retina.

It was stated by Ribes (Mem. de la Societe Med. d'Emulation, torn. viii. p. 606,)
that the cranial prolongations of the sympathetic nerve from the two sides
coalesce with one another on the anterior communicating artery,—a small gang-
lion or a plexus being formed at the point of junction ; but this connection has
not been satisfactorily made out by other observers.

Carotid plexus.—The carotid plexus, situated on the outer side of
the internal carotid artery at its second bend (reckoning from below),
or between the second and third bends, joins the fifth and sixth cranial
nerves, and gives many filaments to the vessel on which it lies.

Branch.es.

—

(a) The connection with the sixth nerve is established by means
of one or two filaments of considerable size, which are sui^plied to that nerve
where it lies by tlie side of the internal carotid artery.
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(?/>) The filaments connected with the Gasserutn r/nnr/Hon of the fifth nerve

proceed sometimes from the carotid plexus, at others from the cavernous.

(je) The deej) branch of the Vidian nerve passes backwards to the carotid plexus,

and after leaving the Vidian canal, lies in the cartilaginous substance which
closes the foramen lacerum medium. Valentin describes nerves as furnished to

the dura mater from the carotid plexus.

Cavernous plexus.—The cavernous plexus, named from its position

in the sinus of the same name, is placed below and rather to the inner

side of the highest turn of the internal carotid artery. Besides giving

branches on the artery, it communicates with the third, the fourth, and

the ophthalmic division of the fifth cranial nerves.

Branches.— {a) The filament which joins the third nerve comes into connec-

tion with it close to the point of division of that nerve.

{]}) The branch to the fourth nerve, which may be derived from either the

cavernous or the carotid plexus, joins the nerve where it lies in the wall of the

cavernous sinus.

i^c) The filaments connected with the opJithalmlc trunk of the .fifth nerve are

supplied to its inner surface. One of them is continued foiT^'ards to the lenti-

cular ganglion, either in connection with or distinct from the nasal nerve.

2. PHARYNGEAL NERVES AND PLEXUS.—Thcse nerves arise from the

inner part of the ganglion, and are directed obliquely inwards to the

side of the pharynx. Opposite the middle constrictor muscle they

unite with branches of the pneumogastric and glosso-pharyngeal

nerves ; and by their union with those nerves the pharyngeal plexus
is formed. Branches emanating from the plexus are distributed to the

muscles and mucous membrane of the pharynx.

3. UPPER CARDIAC NERVE.—Each of the cervical ganglia of the

sympathetic furnishes a cardiac branch, the three being named respec-

tively the upper, middle, and lower cardiac nerves.

These branches are continued singly, or in connection, to the large

prevertebral centre (cardiac plexus) of the thorax. Their size varies

considerably, and where one branch is smaller than common, another

will be founa to be increased in size, as if to compensate for the defect.

There are some differences in the disposition of the nerves of the right

and left sides.

The upper cardiac nerve (n. cardiacus superficialis) of the right
side proceeds from two or more branches of the ganglion, with, in

some instances, an offset from the cord connecting the first two
ganglia. In its course down the neck the nerve lies behind the carotid

sheath, in contact with the longus colli muscle ; and it is placed in

front of the lower thyroid artery and the recurrent laryngeal nerve.

Entering the thorax, it passes in some cases before, in others behind
the subclavian artery, and is directed along the innominate artery to

the back part of the arch of the aorta, where it ends in the deep cardiac

plexus, a few small filaments continuing also to the front of the great

vessel. Some branches accompany the inferior thyroid artery to be dis-

tributed to the thyroid body.

in its course dcmiwards this cardiac nerve is repeatedly connected with other

branches of the sjTiipathetic, and with the pneumo-gastric nerve. Thus about
the middle of the neck it is joined by some filaments from the external laryngeal

nerve; and, rather lower down, by one or more filaments from the trunk of the

pneumo-gastric neiTe ; lastly, on entering the chest, it joins with the rccui'rent

laryngeal.
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Variety.—Instead of passing to the thorax in the manner described, the
superior cardiac nerve may join the cardiac branch fiuTiished from one of the
other cervical ganglia. Scarpa describes this as the common disposition of the
nerve ; but Cruveilhier (Anat. Descript., t. iv.) states that he has not in any case

found the' cardiac nerves to correspond exactly with the figures of the " Tabulas
NeurologicEe."

The Tipper cardiac nerve of the left side has, while in the neck,

the same course and connections as that of the right side. But within

Fig. 38?.

Fig. 383.

—

Connections op the Cekvical and upper Dorsal Sympathetic Ganglia
AND Nerves on the Left side.

The full description cf this figure will be found at p. 558. The following numbers
refer to the sympathetic ganglia and nerves, and those immediately connected with
them :—5, pharyngeal plexus ; 8, larj-ngeal plexus ; 13, pulmonary "plexus ; and to
the reader's left, above the pulmonary artery, a part of the cardiac plexus ; 24, superior
cei-vical ganglion of the sympathetic

; 25, middle cervical ganglion ; 26, inferior cervical
ganglion united with the first dorsal ganglion ; 27, 28, 29, 30, second, third, fourth,
and fifth dorsal ganglia.
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the chest it follows the left carotid artery to the arch of the aorta, and
ends in some instances in the superficial cardiac plexus, while in others

it joins the deep plexus ; and accordingly it passes either in front of or

behind the arch of the aorta.

4. BRANCHES TO BLOOD-VESSELS.—The nervcs which ramify on the

arteries (nervi molles) spring from the front of the ganglion, and
twine round the trunk of the carotid artery. They are also pro-

longed on the branches of the external carotid, and form slender

plexuses upon them.

Communications with other nerves.—From the plexus on the facial artery

is derived the filament which joins the sulmiaxillary ganglion ; and. from that on
the middle meningeal artery, twigs have been described as extending to the otic

ganglion, as well as to the gangUform enlargement of the facial nerve. Lastly,

a communication is established between the plexus on the carotid artery and the

digastric branch of the facial nerve.

Varieties.—Small ganglia are occasionally found on some of the vascular

plexuses, close to the origin of the vessels with which they are associated. Thus
lingual, temporal, and pharyngeal ganglia have been described ; and besides these

there is a larger body, the ganglion intercaroticum, placed on the inner side of

the angle of division of the common carotid artery. This body, long known to

anatomists as a ganglion, has been stated by Luschka to have a structure very

different from the nervous ganglia in general, and has been named by him the
" glandula intercarotica."'

It is described by him as presenting principally a follicular structure, similar to

that of the glandula coccygea, which he had previously discovered. It appears,

however, from the researches of Julius Arnold, that the foUicidar appearances

observed by Luschka, both in this instance and in the coccygeal gland, were pro-

duced by arterial glomeruli seen in section ; and that the ganglion intercaroticum

consists of numbers of those glomeruli gathered into several larger masses, and of

dense plexuses of nerves surrounding respectively the glomeruli, the masses, and the

whole structure. Within those plexuses nerve-cells are scattered, but not in very

great number. The ganglion is usually about one-fourth of an inch long ; but.

according to Luschka, may be divided into small separate masses, and thus escape at-

tention, or be supposed to be abseiat.—(Luschka, " Anat. d. Menschen," vol. i. 18G2
;

and Julius Arnold, in '' Yirchow's Archiv," June, 1865.)

MIDDLE CERVICAL GANGLION.

The middle ganglion (ganglion thyroideum), much the smallest of the

cervical ganglia, is placed on or near the inferior thyroid arterj'. It is

usually connected with the fifth and sixth spinal nerves, but in a some-
what variable manner. It gives oft' thyroid branches and the middle
cardiac nerve.

Thyroid branches.—From the inner side of the ganglion some
twigs proceed along the inferior thyroid artery to the thyroid body,

where they join the recurrent laryngeal and the external laryngeal

nerves. Whilst on the artery, these branches communicate with the

upper cardiac nerve.

The middle cardiac nerve (nervus cardiacus profundus v. magnus)
of the right side is prolonged to the chest behind the sheath of the

common carotid artery, and either in front of or behind the subclavian

artery. In the chest it lies on the trachea, where it is joined by fila-

ments of the recurrent laryngeal nerve, and it ends in the right side of

the deep cardiac plexus. While in the neck, the nerve communicates
with the upper cardiac nerve and the recurrent branch of the pneumo-
gastric.
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On the left side, the middle cardiac nerve enters the chest between

the left carotid and subclavian arteries, and joins the left side of the

deep cardiac plexus.

AVhen the middle cervical ganglion is small, the middle cardiac nerve may be

found to be an offset of the iater-ganglionic cord.

LOWER CERVICAL GANGLION.

The lower or third cervical ganglion is irregular in shape, usually

somewhat flattened and round or semilunar, and is frequently united in

part to the first thoracic ganglion. Placed in a hollow between the

transverse process of the last cervical vertebra and the neck of the first

rib, it is concealed by the vertebral artery. It is connected by short

communicating cords with the two lowest cervical nerves. Numerous
branches are given off from it, among which the largest is the lower

cardiac nerve.

The lower cardiac nerve, issuing fi'om the third cervical ganglion

or from the first thoracic, inclines inwards on the right side, behind the

subclavian artery, and terminates in the cardiac plexus behind the arch

of the aorta. It communicates with the middle cardiac and recurrent

laryngeal nerves behind the subclavian artery.

On the lift side, the lower cardiac often becomes blended with the

middle cardiac nerve, and the cord resulting from their union terminates

in the deep cardiac plexus.

Branches to blood-vessels.—From the lowest cervical and first

dorsal ganglia a few slender branches ascend along the vertebral artery

in its osseous canal, forming a plexus round the vessel by their inter-

communications, and supplying it with offsets. This plexus is connected

with the cervical spinal nerves as far upwards as the fourth.

One or two branches frequently pass from the lower cervical ganglion

to the first dorsal ganglion in front of the subclavian artery, forming

loops round the vessel (ansa3 Yieussenii), and supplying it with small

offsets.

THORACIC PART OF THE GANGLIATED CORD.

In the thorax the gangliated cord is placed towards the side of the

spinal column, in a line passing over the heads of the ribs. It is

covered by the pleura, and crosses the intercostal blood-vessels.

Opposite the head of each rib the cord usually presents a ganglion,

so that there are commonly twelve of these ; but, from the occasional

coalescence of two, the number varies slightly. The first ganglion when
distinct is larger than the rest, and is of an elongated form ; but it is

often blended with the lower cervical ganglion. The rest are small,

generally oval, but very various in form.

Connection u'ith the sjmufl nerves.—The branches of connection be-

tween the spinal nerves and the ganglia of the sympathetic are usually

two in number for each ganglion ; one of these generally resembling

the spinal nerve in structure, the other more similar to the sympathetic

nerve.

BRANCHES OF THE GANGLIA.

The branches furnished by the first five or six gangaa are small, and
are distributed in a great measure 'to the thoracic aorta, the vertebrae.,
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Fig. 334.— DiAGEAJiMATic View of the Sympathetic Cord of the Rkset Sire,

SHOWING ITS Connections with the Principal Cerebko-Spinal Nerves and thk
Main Preaortic Plexuses. J

Cen^-o-spinal Nerves.—VI, a portion of the sixth cranial nerve as it passes through
the cavernous sinus, receiving two twigs from the carotid plexus of the sympathetic
nerv3 ; 0, ophthalmic ganglion connected by a twig with the carotid plexus ; ]M, con-

nection of the spheno-palatine ganglion by the Vidian nerve with the carotid plexus ; C,

cervical plexus ; Br, brachial plexus ; D 6, sixth iuteixostal nerve ; D 12, twelfth ; L3,
third lumbar nerve ; S 1, first sacral nerve ; S 3, third ; S 5, fifth ; Cr, anterior crural

nerve ; Cr', gi-eat sciatic
;

^^n, pneumo-gastric nerve in the lower part of the neck ; r,

recuiTcnt nerve winding round the subclavian artery.

Sympatlietic Cord—c, superior cervical ganglion ; c', second or middle ; c", inferior
;

from each of these ganglia cardiac nerves (all deep on this side) are seen descending to

the cardiac plexus ; f^ 1, fjlaced immediately below the first dorsal sympathetic ganglion ;

d 6, is opposite the sixth ; I 1, first lumbar ganglion ; c y, the terminal or coccygeal

ganglion.

Preaortic and Viseeral Plexuses.—p p, pharyngeal, and, lower down, laryngeal

plexus
;
pi, posterior pulmonary plexus spreading from the pneumo-gastric on the back

of the right bronchus ; c a, on the aorta, the cardiac plexus, towards which, in addition

to the cardiac nerves from the three cervical sympathetic ganglia, otlier branches are seen

descending from the j)neumo-gastric and recurrent nerves ; c o, right or posterior, and c o,

left or anterior coronary plexus ; o, oesophageal plexus in long meshes on the gullet ; sp,
great splanchnic nerve formed by branches from the fifth, sixth, seventh, eighth, and
ninth dorsal ganglia ; +, small splanchnic from the ninth and tenth ; + +, smallest or

third splanchnic from the eleventh : the first and second of these are shown joining the

solar jjlexus, so; the third descending to the renal plexus, re; connecting branches

between the solar plexus and the pneumo-gastric nerves are also represented
; p n', above

the place where the right pneumo-gastric passes to the lower or posterior surface of the

stomach
; p n", the left distributed on the anterior or upper surface of the cardiac portion

of the organ : from the solar plexus large branches ai-e seen surrounding the arteries of

the coeliac axis, and descending to m s, the suijerior mesenteric plexus ; opposite to this

is an indication of the suprarenal plexus ; below re (the renal plexus), the spermatic

plexus is also indicated ; « o, on the front of the aorta, marks the aortic plexus, formed
by nerves descending from the solar and superior mesenteric plexuses and from the lumbar
ganglia ; in i, the inferior mesenteric plexus surrounding the corresijonding artery ; h y,

hyjjogastric plexus placed between the common iliac vessels, connected above with the

aortic plexus, receiving nerves from the lower lumbar ganglia, and dividing below into the

right and left pelvic or inferior hypogastric plexuses
; p I, the right pelvic plexus ; from

this the nerves descending are joined by those from the plexus on the superior hemor-
rhoidal vessels, m i', by sympathetic nerves from the sacral ganglia, and by numerous
visceral nerves from the third and fourth saeral spinal nerves, and there are thus formed
the rectal, vesical, and other plexuses, which ramify upon the viscera from behind for-

wards, and from below upwards, as towards i r, and v, the rectum and bladaer.

and ligaments. Several of these branches enter the posterior pulQionary

plexus.

The branches furnished by the loiver six or seven ganglia unite into

three cords on each side, which pass down to join plexuses in the

abdomen, and are distinguished as the great, the small, and the smallest

splanchnic nerve.

The Great Splanchnic Nerve.—This nerve is formed by the union

of small cords (roots) given off by the thoracic ganglia from the fifth or

sixth to the ninth or tenth inclusive. By careful examination of speci-

mens after immersion in acetic or diluted nitric acid, small filaments

may be traced from the splanchnic roots upwards as far as the third

ganglion, or even as far as the first (Beck, in the " Philosophical Trans-

actions," Part 2, for 1846).

Gradually augmented by the successive addition of the several roots,

the cord descends obliquely inwards over the bodies of the dorsal

vertebras ; and, after perforating the crus of the diaphragm at a variable
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]-)oiat, terminates in the semilunar ganglion, frequently sending some
filaments to the renal plexus and the suprarenal body.

The splanchnic nerve is remarkable from its white colour and
firmness, which are owing to the preponderance of the spinal nerve-

fibres in its composition.

Varieties.—In the chest the great splanchnic nerve is not unfrequently divided

into parts, and forms a plexus with the small splanchnic nerve. Occasionally

also a small ganglion (ganglion splanchnicum) is formed on it over the last dorsal

vertebra, or the last but one ; and when it presents a plexiform arrangement,
several small ganglia have been observed on its divisions.

In eight instances out of a large number of bodies, Wrisberg observed a fourth
splanchnic nerve (nervus splanchnicus supremus). It is described as formed by
offsets from the cardiac nerves, and from the lower cervical as well as some of

the upper thoracic ganglia. ('' Observ. Anatom. de Nerv. Viscerum particula

prima," p. 25, sect. 3.)

Small Splanchnic Nerve.—The small or second splanchnic nerve
springs from the tenth and eleventh ganglia, or from the neighbouring
part of the cord. It passes along with the preceding nerve, or separately

through the diaphragm, and ends in the coeliac plexus. In the chest

this nerve often communicates with the large splanchnic nerve ; and in

some instances it furnishes filaments to tlie renal plexus, especially if

the lowest splanchnic nerve is very small or wanting.

Smallest Splanchnic Nerve.—This nerve (nerv. renalis posterior

—

Walter) arises from the twelfth thoracic ganglion, and communicates
sometimes with the nerve last described. After piercing the diaphragm,
it ends in the renal plexus, and in the inferior part of the coeliac plexus.

LUMBAR PART OF THE GANGLIATED CORD.

In the lumbar region the two gangliated cords approach one another

more nearly than in the thorax. They are placed before the bodies of

the vertebrffi, each lying along the inner margin of the psoas muscle ;

and that of the right side is partly covered by the vena cava.

The ganglia are small, and of an oval shape. They are commonly
four in number, but occasionally, when their number is diminished,

they are of larger size.

Connection with spinal nerves.—In consequence of the greater distance

at which the lumbar ganglia, are placed from the intervertebral foramina

the branches of connection with the spinal nerves are longer than in

other parts of the gangliated cord. There are generally two connecting
branches for each ganglion, but the number is not so uniform as it is

in the chest ; nor are those belonging to any one ganglion connected
always with the same spinal nerve. The connecting branches accom-
pany the lumbar arteries, and, as they cross the bodies of the vertebrte,

are covered by the fibrous bands which give origin to the larger psoas

muscle.

Branches.—The branches of these ganglia are uncertain in their

number. Some join a plexus on the aorta ; others descending go to

form the hypogastric plexus. Several filaments are distributed to the

vertebrce and the ligaments connecting them,

SACRAL PART OF THE GANGLIATED CORD.

Over the sacrum the gangliated cord of the sympathetic nerve is

much diminished in size, and gives but few branches to the viscera.
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Its position on the fi'ont of the sacrum is along the inner side of the
anterior sacral foramina ; and like the two series of those foramina, the
two cords approach one another in their progress downwards. The
upper end of each is connected with the last lumbar ganglion by a
single or a double interganglionic cord ; and at the lower end they are

connected by means of a loop with a single median ganglion, ganglion

imimr, placed on the fore part of the coccyx. The sacral ganglia are

usually five in number ; but the variation both in size and number is

more marked in these than in the thoracic or lumbar ganglia.

Connection with sjnnal nerves.—From the proximity of the sacral

ganglia to the spinal nerves at their emergence from the foramina, the
communicating branches are very short : there are usually two for each
ganglion, and these are in some cases connected with different sacral

nerves. The coccygeal nerve communicates with the last sacral, or the
coccygeal ganglion.

Branches.—The branches proceeding from the sacral ganglia are

much smaller than those from other ganglia of the cord. They are

for the most part expended on the front of the sacrum, and join the
corresponding branches from the opposite side. Some filaments from
one or two of the first ganglia enter the hypogastric plexus, while
others go to form a plexus on the middle sacral artery. From the loop
connecting the two cords on which the coccygeal ganglion is formed,
filaments are given to the coccyx and the ligaments about it, and to

the coccygeal gland.

Coccygeal Gland.

Under this name has been described by Luschka a minute structure,

which has since received the attention of a number of writers. It is

usually, according to Luschka, of the size of a lentil, and sometimes
as large as a small pea ; its colour is reddish grey ; its surface lobu-

lated ; and it occupies a hollow at the tip of the coccyx, between the
tendons attached to that part. It receives terminal twigs of the middle
sacral artery and minute filaments from the ganglion impar. It con-
sists of an aggregation of grains or lobules, which in some instances
remain separate one from another. These lobules are principally

composed of thick-walled cavities of vesicular and tubular appearance,
described by Luschka and subsequent writers as closed follicles filled

with cellular contents, but recently demonstrated by Julius Arnold to be
clumps of dilated and tortuous small arteries, with thickened muscular
and epithelial coats. Nerve-cells are found scattered in the stroma of
the organ.

The coccygeal gland is a stracture evidently of a similar nature to the ganglion
intercaroticum, the pmicipal differences apparently being, that the giomei-uli

of the ganglion intercaroticum are produceii principally by the convolution and
• ramification of arterial twigs, while in the coccygeal gland there is dilation of
the branches and thickening of theii- walls ; and that the nervous element is

more developed in the intercarotid ganglion than in the coccygeal gland. Arnold,
with Luschka, appears inclined to consider both stractui-es as allied in natm-e to

the suprarenal capsules. According to Arnold, there is always a number of small
grape-like appendages on the coccygeal part of the middle sacral artery, micro-
scopic in size, biit similar in natm-e to the lobules of which the coccygeal gland
is composed. (Luschka, •' Der Hirnanhang und die Steissdriise des Menschen."
Berlin, 1860. Also " Anat. d. Mensch.," vol. ii. part 2, p. 187. Julius Arnold in

Virchow's " Archiv," March, 1865.)
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THE GREAT PLEXUSES OP THE SYMPATHETIC.

Under this head may be included certain large plexuses of nerves

placed further forwards "in the visceral cavity tlian the gangliated cords,

and furnishing branches to the viscera. The principal of these plexuses

are the cardiac, the solar, and the hypogastric with the pelvic plexuses

prolonged from it. They are composed of assemblages of nerves, or of

nerves and ganglia, and from them smaller plexuses are derived.

CARDIAC PLEXUS.

This plexus receives the cardiac branches of the cervical ganglia and

those of the pneumo-gastric nerves, and from it proceed the nerves

which supply the heart, besides some offsets which contribute to the

nervous supply of the lungs. It lies upon the aorta and pulmonary

artery, where these vessels are in contact, and in its network are dis-

tinguished two parts, the superficial and the deep cardiac plexuses, the

deep plexus being seen behind the vessels, and the superficial more in

front, but both being closely connected. Tlie branches pass from these

plexuses chiefly forward in two bundles, accompanying the coronary

arteries.

Superficial Cardiac Plexus.—The superficial cardiac plexus lies in

the concavity of the arch of the aorta, in front of the right branch of

the pulmonary artery. In it the superficial or first cardiac nerve of

the sympathetic of the left side terminates, either wholly or in part,

together with the lower cardiac branch of the left pneumo-gastric nerve,

and in some cases also that of the right side. In the superficial plexus

a small ganglion, the ganglion of Wrisherg, is frequently found at the

point of union of the nerves. Besides ending in the anterior coronary

plexus, the superficial cardiac plexus furnishes laterally filaments along

the pulmonary artery to the anterior pulmonary plexus of the left side.

Eeep Cardiac Plexus.—The deep cardiac plexus, much larger than

the superficial one, is placed behind the arch of the aorta, between it

and the end of the trachea, and above the point of division of the pul-

monary artery.

This plexus receives all the cardiac branches of the cervical ganglia

of the sympathetic nerve, except the first or superficial cardiac nerve of

the left side. It likewise receives the cardiac nerves furnished by the

vagus and by the recurrent laryngeal branch of that nerve, with the

exception of the left lower cardiac nerve.

Of the branches from the rigJit side of the plexus, the greater number
descend in front of the right pulmonary artery, and join branches from

ihe superficial part in the formation of the anterior coronary plexus,

while the rest, passing behind the right pulmonary artery, are distri-

buted to the right auricle of the heart, and a few filaments are continued

into the posterior coronary plexus.

On the Jpft side, a few branches pass forwards by the side of the

ductus arteriosus to join the superficial cardiac plexus ; but the great

majority end in the posterior coronary plexus.

The deep cardiac plexus sends filaments to the anterior pulmonary

plexus on each side.

Coronary Plexuses.—The anterior coronary plexus, formed at fii'st from the

fibres of tlic superficial cardiac plexus, passes forwards between the aorta and
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pulmonary artery, and having' received an accession of fibres from the deep
cardiac plexus follows the course of the left or anterior coronary artery.

The jjoitcrior cnronarij jjlexus, derived chiefly from the left part of the deep
cardiac plexus, but joined by nerves from the right portion of that plexus sur-

rounding the branches of the right coronary artery accompanies them to the
back of the heart.

Nervous filaments ramify in great number under the lining membrane of the
heart. They are not so easily distinguished in man as in some animals. In the
heart of the calf or the lamb they are distinctly seen without dissection, i-unnino-

in lines which cross obliquely the muscular fibres. Remak was the first to observe
that these branches are furnished with small ganglia, both on the surface and
in the muscular substance. (Miillers " Archiv," 1844.) For a description of the
Ganglia and Nerves of the Heart from original observations, see I. Bell Pettigrew,
*' Physiol, of the Circulation," kc, 1874, p. 293.

SOIiAE, CR EPIGASTRIC PLEXUS.

The solar or epigastric plexus, which is the largest of the prevertebral
centres, is placed at the upper part of the abdomen, behind the stomach,
and in front of the aorta and the pillars of the diaphragm. Surrounding
the origin of the coeliac axis and tlie upper mesenteric artery, it occu-
pies the interval between the suprarenal bodies, and extends downwards
as far as the pancreas. The plexus consists of nervous cords, with
several ganglia of various sizes connected with them. The large
splanchnic nerves on both sides, and some branches of the pneumo-
gastric, terminate in it. The branches given off from it are very
numerous, and accompany the arteries to the principal viscera of the
abdomen, constituting so many secondary plexuses on the vessels.

The diaphragmatic, coeliac, mesenteric, and other plexuses are recog-
nised, which follow the corresponding arteries.

Semilunar ganglia.—The solar plexus contains, as already men-
tioned, several ganglia ; and by the presence of these bodies, and their

size, it is distinguished from the other prevertebral plexuses. The
two principal ganglionic masses, named semilunar, though they have
often little of the form tlie name implies, occupy the upper and outer
part of the plexus, one on each side, and are placed close to the supra-
renal bodies by the side of the coeliac and the superior mesenteric
arteries. At the upper end, which is expanded, each ganglion receives
the great splanchnic nerve.

Diaphragmatic Plexus.—The nerves (inferior diaphragmatic) composing this
plexus are derived from the upper part of the semilunar ganglion, and ai-e larger
on the right than on the left side. Accompanying the arteries along the lower
surface of the diaphragm, the nerves sink into the substance of the muscle.
They furnish some filaments to the suprarenal body, and join with the spinal
phrenic nerves.

At the right side, on the imder surface of the diaphragm, and near the supra-
renal body, there is a small ganghon. {gaiir/Iion diajjhragmaticum.) which marks
the jimction between the phrenic nerves of tbe spinal and sympathetic systems.
From this small ganglion filaments are distributed to the vena cava, the supra-
renal body, and the hepatic plexus. On the left side the ganglion is wanting,
but some filaments are prolonged to the hepatic plexus.
Suprarenal Plesus.—The suprarenal nerves issue from the solar plexus and

the outer part of the semilunar ganghon, a few filaments being added from
the diaphragmatic nerve. They are short, but numerous in comparison with the
size of the body which they supply : they enter the upper and inner parts of
the suprarenal capsule. These nerves are continuous" below with the renal
plexus. The plexus is joined by branches from one of the splanchnic nerves,
and presents a ganglion {gangl. sjjlancloiico-svjyrarenale) , where it is connected
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•with those branches. The plexus and ganglion are smaller on the left than on

on the right side.

Renal Plexus.—The nerves forming the renal plexus, fifteen or twenty in

number, emanate for the most part from the outer part of the semilunar gan-

glion ; but some are added from the solar and aortic plexuses. More-

over, filaments from the smallest splanchnic nerve, and occasionally from the

other splanchnic nerves, terminate in the renal plexus. In their course along

the renal artery, ganglia of different sizes are formed on these nerves. Lastly,

dividing -with the branching of the vessel, the nerves follow the renal arteries

into the substance of the kidney. On the right side some filaments are fui--

nished to the vena cava, behind which the plexus passes with the renal artery
;

and others go to form the spermatic plexus.

Spermatic Plexus.—This small plexus commences in the renal, but receives

in its course along the spennatic artery an accession from the aortic plexus.

Continuing downwards to the testis, the spennatic nerves are connected vdth

others which accompany the vas deferens and its artery from the pelvis.

In the female, the plexus, like the artery, is distributed to the ovary and the

uterus.

Coeliac Plexus.—This plexus is of large size, and is derived from the fore part

of the great epigastric plexus. It suiiounds the cceliac axis in a kind of mem-
branous sheath, and subdi^-ides, with the artery, into coronary, hepatic, and

splenic plexuses, the branches of which form communications corresponding'

with the arches of the arterial anastomosis. The plexus receives offsets from one

or more of the splanchnic nerves, and on the left side a branch from the pneumo-

gastric nerve is continued into it. (Swan.)

The corona nj 2)h:eus is placed with its artery along the small curvature of the

stomach, and imites with the nerves which accompany the pyloric artery, as

well as with branches of the pneumo-gastric nerves. The nerves of this plexus

enter the coats of the stomach, after running a short distance beneath the

peritoneum.

The h'jm-tic jJ^criis, the largest of the three [divisions of the coeliac plexus,

ascends with the hepatic vessels and the bile-duct, and, entering the substance

of the liver, ramifies on the branches of the vena porta3 and the hepatic arteiy.

Offsets from the left pneumo-gastric and diaphragmatic nerves join the hepatic

plexus at the left side of the vessels. From this plexus filaments are furnished

to the right suprarenal plexus, as weU as other secondary i^lexuses which

follow the branches of the hepatic artery. Thus there is a ci/.sfie plexus to the

gall-bladder ; and there are jyijloric. ffa.itro-rpijjloic, and ffastro-dnodenal plexuses,

which unite with coronary, splenic, and mesenteric nerves.

The sjflcnic jjIiwils. continued on the splenic artery and its branches into the

substance of the spleen, is reinforced at its beginning bj' branches from the left

semilunar ganglion, and by a filament from the right vagiis nerve. It furnishes

the lift fftj,sfro-cj)ij)Ioic and jmncrcatU' plexuses, which course along the corre-

sponding branches of the splenic artery, and, like the vessels, are distributed to

the stomach and pancreas.

Superior Mesenteric Plexus.—The plexus accompanying the superior me-
senteric artery, whiter in colour and fii-mer than either of the preceding offsets

of the solar jilexus enveloiDes the artery in a membranifonn sheath, and receives

a prolongation from the junction of the right pneumo-gastric nerve with the

cceliac plexus. Near the root of the artery, ganglionic masses (gangl. meseraica)

occur in connection -n-ith the nerves of this plexus.

The oft'sets of the plexus are in name and distribution the same as the vessels.

In their progress to the intestine some of the nerves quit the arteries which first

supported them, and are directed forwards in the intervals between the vessels.

As they proceed they divide, and unite with lateral branches, like the arteries, but

without the same regularity : they finally pass upon the intestine along the line

of attachment of i!he mesentery.

The Aortic Plexus.—The aortic or intcmiesenteric plexus, placed along the

abdominal aorta, and occupying the interval between the origin of the superior

and inferior mesenteric arteries, consists, for the most, of two lateral portions,
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connected with the semilunar ganglia and renal plexuses, whicli are extended on
the sides of the aorta, and which meet in several larger communicating branches

over the middle of that vessel. It is joined by branches from some of the lumbar
ganglia, and presents not unfrequently one or more distinct ganglionic enlarge-

ments towards its centre.

The aortic plexus furnishes the inferior mesenteric jjlexus and pai-t of the

Dpermatic, gives some filaments to the lower vena cava, and ends below in the

hypogastric plexus.

Inferior Mesenteric Plexus.—This plexus is derived principally from the left

lateral part of the aortic plexus, and closely surrounds with a network the

inferior mesenteric artery. It distributes nerves to the left or descending part

and the sigmoid flexure of the colon, and assists in supplying the rectum. The
nerves of this plexus, like those of the superior mesenteric plexus, are firm in

textui-e and of a whitish colom-.

The highest branches (those on the left colic artery) are connected with the

last branches (middle colic) of the superior mesenteric plexus, while others in.

the pelvis unite with offsets derived from the pelvic plexus.

HYPOGASTRIC PLEXUS.

The hypogastric plexus, the assemblage of nerves destined for the

supply of the viscera of the pelvis, lies invested in a sheath of dense

connective tissue, in the interval between the two common iliac arteries.

It is formed by eight or ten nerves on each side, which descend from the

aortic plexus, receiving considerable branches from the lumbar ganglia,

and, after crossing the common iliac artery, interlace in the form of a flat

plexiform mass placed in fi-ont of the lowest lumbar vertebra. The
plexus contains no distinct ganglia. At the lower end it divides into

two parts, which are directed forwards, one to each side of the pelvic

viscera, and form the pelvic plexuses.

PELVIC PLEXUS.

The pelvic or inferior hypogastric plexuses, one on each side, are

placed in the lower part of the pelvic cavity by the side of the rectum,

and of the vagina in the female. The nerves, prolonged from the

hypogastric plexus, enter into repeated communications as they descend,

and form at the points of connection small knots, which contain a

little ganglionic matter. After descending some way, they become
united with branches of the spinal nerves, as well as with a few offsets

of the sacral ganglia, and the union of all constitutes the pelvic plexus.

The spinal branches, which enter into the plexus, are furnished from

the third and fourth sacral nerves, especially the third ; and filaments

are likewise added from the first and second sacral nerves. Small

ganglia are formed at the places of union of the spinal nerves, as well

as elsewhere in the plexus (plexus gangliosus—Tiedemann).
From the plexus so constituted, numerous nerves are distributed to

the pelvic viscera. They correspond with the branches of the internal

iliac artery, and vary with the sex ; thus, besides hfemorrhoidal and
vesical nerves, which are common to both sexes, there are nerves special

to each :—namely, in the male for the prostate, vesicula seminalis, and
Vas deferens ; in the female, for the vagina, uterus, ovary, and Fallo-

pian tube.

The nerves distributed to the urinary bladder and the vagina contain

a larger proportion of spinal nerves than those furnished to the other

pelvic viscera.
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Inferior Ilseniorrhoidal Nerves.—These slentler Ecrves proceed

from the back part of the pelvic plexus. They join with the nerves

(superior hfemorrhoiclal) which descend ^Yitll the inferior mesenteric

artery, and ]ienctrate tlie coats of the rectum.

Vesical Plexus.—The nerves of the urinary bladder are very nu-

merous. They are directed from the anterior part of the pelvic plexus

to the side and lower part of the bladder. At first these nerves

accompany the vesical blood vessels, but afterwards they leave the

vessels, and subdivide into minute branches before perforating the

muscular coat of the organ. vSecondary plexuses are given in the male
to the vas deferens and the vesicula seminalis.

The nerves of fJ/e vas deferens ramify round that tube, and communi-
cate in the spermatic cord with the nerves of the spermatic plexus.

Those furnished to the vesicula seminalis form an interlacement on the

vesicula, and some branches penetrate its substance. Other filaments

from the prostatic nerves reach the same structure.

Prostatic Plexus.—The nerves of this plexus are of considerable

size, and jiass onwards lietween the prostate gland and the levator ani.

Some are furnislied to the prostate and to the vesicula seminalis ; and
the plexus is then continued forwards to supply the erectile substance of

the penis, Avhere its nerves are named " cavernous."

Cavernous nerves of the penis.—These are very slender, and difficult

to dissect. Continuing from the prostatic plexus they pass onwards,

beneath the arch of the pubes, and through the muscular structure

connected with the membranous part of the urethra, to the dorsum of

the penis. At the anterior margin of the levator ani muscle the

cavernous nerves are joined by some short filaments from the pudic

nerve. After distributing twigs to the fore part of the prostate, these

nerves divide into branches for the erectile substance of the penis, as

follows :

—

Small cavernous nerves (MnWer), which perforate the fibrous covering

of the corpus cavernosum near the root of the penis, and end in the

erectile substance.

The large cavernous verve, which extends forward on the dorsum of

the penis, and dividing, gives filaments that penetrate the corpus

cavernosum, and pass with or near the cavernous artery (art. profunda

penis). As it continues onwards, this nerve joins with the dorsal branch
of the pudic nerve about the middle of the penis, and is distributed to

the corpus cavernosum. Branches from the foregoing nerves reach the

corpus spongiosum urethrje. (Miiller, " Ueber die organischen Nerven
der erectilen miinnlichen Geschlechtsorgane," &c. Berlin, 1836.)

Nerves of the Ovary.—The ovary is supplied chiefly from the

plexus prolonged on the ovarian artery from the abdomen ; but it

receives another offset from the uterine nerves.

Vaginal Plexns.—The nerves furnished to the vagina leave the

lower part of iho pelvic plexus—that part with which the spinal nerves

are more jiarticularly combined. They are distributed to the vagina

without previously entering into a plesiform aiTangement ; and they

end in the ei-ectile tissue on the lower and anterior part, and in the

mucous membrane.
Nerves of the Uterus.—These nerves are given more immediately

from the lateral fasciculus prolonged to the pelvic plexus from the

hypogastric plexus, above the point of connection with the sacral nerves.
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Separating- opposite the neck of the uterus, they are directed upwards
with the blood-vessels along the side of this organ, between the layers
of its broad ligament. Some very slender filaments form round the
arteries a plexus, in which minute ganglia are found scattered at in-

tervals, and these nerves continue their course in the substance of the
organ in connection with the blood-vessels. But the larger part of the
nerves soon leave the vessels ; and after dividing repeatedly, without
communicating with each other and without forming any gano'liform
enlargements, sink into the substance of the uterus, penetrating'for the
most part its neck and the lower part of its body. One branch, con-
tinued directly from the common hypogastric plexus, reaches the body
of the uterus above the rest ; and a nerve from the same source ascends
to the Fallopian tube. Lastly, the fundus of the utenis often receives
a branch from the ovarian nerve. (Fr. Tiedemann, Tab. Nerv. Uteri,
Heidelberg, 1823 ; Robert Lee, in Phil. Trans, 1841, 1842, 184G, and
1849 ; and Snow Beck, in Phil. Trans., 1846, part ii. See also F.
Frankenhiiuser, Die K'erven der Gebiirmutter, 1867.)
The nerves of ilie gravul uterus have been frequently investigated,

with a view to discover if they become enlarged along with the increase
in size of the organ. It is ascertained that the increase which takes
place is confined, for the most part to the thickening of the fibrous
envelopes of the nerves ; but it appears also, from the researches of
Kilian, that fibres furnished with a medullary sheath, which in tiie un-
impregnated state of the uterus lose that sheath as they proceed to their
distribution, in the impregnated condition of the uterus continue to
be surrounded with it as they run between the muscular fibres. (Farre,
in Supplement of Cyclopaedia of Anat. and Phys., " Uterus and Ap-
pendages.")
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Abdomen {ahdo, I hide), fascia of, lining,

324
superficial, 314

lymphatics of, 50S
niu.<'cles of, 314
nerves of, 625

Abdominal aorta, 422
artery (internal mammary), 391

(lumbar), 436
nerve (hypogastric), 600
ring, external or superficial, 316

internal or deep, 324
Abducent (ab, from; duco, llead), nerves,

519. 547
Abduction, 132
Abductor. See Muscles.
Aberrant arteries, 403, 404
Accessorius ad ilio-costalem, 300
Accessory artery, pudic, 447

nerve, obturator, 604
spinal, 564

process of lumbar verteb ree, 14, 25
Acetabulum (a vessel for holding vinegar),

100, 103
Acromial artery, 395
Acromio-clavicular articulation, 147
Acromion {aKpov, a summit ; Sj^os, top

of the shoulder), 83
ossification of, 96

Acromio-thoracic arteryj 395
vein, 4S9

Adduction (ad, to ; duco, I lead), 132
Adductor. Sec Muscles.
Age, difference injform of skull, 77
Air-sinuses in bones of head, 66
Alaj of diaphragm, 311

of sphenoid bone, 43
of vomer, 5

1

Alar ligaments of knee, 1 70
odontoid, 139

thoracic artery, 395
vein, 489

Alisphenoid bones, 74
Alveolar artery, 371
Alveoli {alveolus, a small hollow vessel),

of lower jaw, 54
ujiper jaw, 47

Amphiartlirosis (6.i^<pi, on both sides,

intermediate ; apGpov, a joint), 132

Anal fascia, 326
muscles, 327, 331
nerves, 626

Analogy of organs, 5
Anapophysis (aw, upon ; apophysis),

14. 25
Anastomoses {ava, through ; crrofjia, a

mouth), of branches of abdominal
aorta, 436

Anaetomotic artery, of arm, 402
pubic, 443
of thigh, 460

Anatomy (avd, apart ; reixuai, I cut),

cmbryological, 2

general and descriptive, i

morphological and physiological, 2

object of, I

systematic and topographical, 2

Anconeus (ayKiiv, the elbow), 207
Angeiology (ayytwy, a vessel ; \6yos, dis-

coitrse), 343
Angle, ethmo-cranial, 80

facial, 79
occipital. So
premaxillary, 80
saddle, 80

Angular artery, 365
movement, 132
processes of frontal bone, 36
A'ein, 476

Ankle-joint, ligaments of, 173
annular, 244

movements of, 174
muscles passing over, 263

Annular {anmdus, a ring) ligament o
ankle, 244

of radio-ubiar articulation,

of wrist, 157, 208, 209
Ansa (a loop) hypoglossi, 567, 578
Ansie Vieussenii, 633
Antibrachium {avri, opposite; hrachiuv'.^

81

Antrum (a cavern), 9
of Highmore, 49

AoKTA (perhaps from dei'pw, I take up
or carry), 346

abdominal, 422
branches of, parietal, 435
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Aorta—continued.

abdominal, branches of, visceral,

424
anastomoses of visceral and pa-

rietal branches of, 436
varieties of, 424

arch of, 346
branches of, 348, 353
varieties of, 351

foramen in diaphragm for, 311
thoracic, descending, 419

branches of, 420
varieties of, 350

Aortic plexus, 640
Aponenrosis (anS, from ; vevpov, a string,

a tendon), 186

of arm, 204
of diapliragm, 311
epicranial, 264
of external oblique muscle, 316

fore-arm, 208
internal oblique muscle, 3 1

7

leg, 243
lumbar, 187, 299, 325
occipito-frontal, 264
of transversalis muscle, 320
vertebral, 299

Apophysis {airS, from ; (pvo}, I grow), S

Apparatus ligamentosus colli, 140
Appendicular portions of body, 3, 122

Aqueduct {aqiucdudus, a conduit) of

Fallopius, 40
Aqureductus cochlece, 41

vestibuli, 41
Arch of aorta, 346. Sec AoiiTA.

carpal, posterior, 409
crural or femoral, 341

deep, 324, 341
malar, 60
orbital, 35
palmar, superficial, 411

deep, 419
plantar, 466
scapulo-clavicular, ligaments of, 146
subpubic, 104
of a vertebra, 10
zj'gomatic, 60

Arches, axillary, 191
lateral, of skull, 76
neural, of head, 74, 76

of vertebrie, 24
visceral, of head, 74, 76

Arcus dorsalis humeri posticus, 402
Arm, aponeurosis of, 204

arteries of, 399
bones of, 81

fascite of, 204
lymphatics of, 515
muscles of, 204
nerves of, cutaneous, 623

muscular, 208, 625
veins of, 485

Arnold, ganglion of, 546
Artekia comes nervi ischiadic!, 44S

comes nervi plirenici, 391

Arteria—continucL^.

dorsalis pedis, 469
dorsalis scapulre, 397
hypogastrica, 439
pancreatica magna, 428
princeps pollicis, 417
profunda femoris, 457
jirofunda penis, 447
thoracioa humeraria, 395

suprema, 395
thyroidea inia, 355

Arteries (apTripia, from aprrip, tliat by
Avhich anything is suspended ; ori-

ginally applied to tlie wimlpipe,

by which the lungs might be said

to be suspended, rpaxf'ia aprripia,

arteria as'pera, afterwards to the

arteries, at one time supposed,

like the windpipe, to contain air.

Another less probable derivation

is from arip, air; Trjpf'co, I keep),

Descriptive Anatomy of, 343
Arteries or Artery, abdominal, of in-

ternal mammary, 391
of lumbar arteries, 436

aberrant, in arm, 403, 404
accessory pudic, 447
acromial, 395
acromio-thoracic, 395
alar thoracic, 395
alveolar, 371
anastomotic, of arm, 402

pubic, 443
of thigh, 460

angular, of face, 365
articular, of hip, 458

of knee, 462
of auditory nerve, 386
auricular, anterior, 369

posterior, 367
auricular (occipital),- 366
axillary, 394

surgical anatomy of, 399
varieties of, 398

azygos articular, 463
basilar, 383, 385
brachial, 399

surgical anatomy of, 405
varieties of, 402

brachio- cephalic, 355
varieties of, 353, 355

bronchial, 420
buccal, 371
of bulb, 447
capsular, 432
carotid, common, 356

surgical anatomy of, 360
varieties of, 358

external, 360
varieties of, 361

internal, 374
carpal, anterior radial, 416

ulnar, 410
posterior radial, 416

ulnar, 409
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Arteky—continued.

central, of retina, 375
cerebellar, anterior inferior, 3S6

jjosterior inferior, 385
superior, 386

cerebral, 377
anterior, 37S, 379
distribution of, 37S
middle, 37S, 379
posterior, 379, 3S6

cervical, ascending, 387
deep, 392
of occipital, 366
superficial, 3S9
transverse, 389

choroid, 378
posterior, 386

ciliary, 375
. o

circumflex, of arm, anterior, 39S
posterior, 398

iliac, deep, 452
superticial, 456

of thigh, external, 458
internal, 458

clavicular, 395
of clitoris, 448
coccygeal, 448
cceliac, 424
colic, left, 430

middle, 430
right, 430

communicating, of brain, anterior,

posterior, 386
of palm, 411

coronary of heart, 353
of lips, 365
of stomach, 425

of corpus caveruosum, 447
cranial, 366
cremasteric, 452
crico-thyroid, 363
cystic, 427
dental, interior, 371

superior, 371
digital, of foot, 467, 471

of liand, 412
dorsal, of foot, 469

of fore-finger, 417
of great toe, 471
of lumbar, 436
of penis, 447
of scapula, 397
of thumb, 417
of tongue, 364

cmulgent, 432
epigastric, deep or inferior, 451

relation to femoral hernia, 341
to inguinal hernia, 336

superficial, 456
superior, 391
varieties of, 453

ethmoidal, 375
facial, 364
femoral, 453

Artevjy—continued.

femoral, relation to hernia, 341
surgical anatomy of, 461
varieties of, 460
deep, 457

frontal, 377
gastric, short, 42S
gastro-duodenal, 425
gastro-epiploic, left, 428

right, 425
gluteal, 448
hsemorrhoidal, inferior or external,

445
middle, 441
superior, 430, 432

of hand, varieties of, 419
hepatic, 425
humeral, 399

of acromio-thoracic, 395
transverse, 387

hyoid (lingual), 363
(thyroid), 363

hj'pogastric, 440
ileo-colic, 430
iliac, common, 437

surgical anatomy of, 439
varieties of, 439

external, 450
surgical anatomy of, 453
varieties of, 453

internal, 439
in foetus, 440
surgical anatomy of, 453

ilio-lumbar, 448
of index-finger, radial, 417
infra- orbital, 371
infraspinous, 389
innominate, 355

varieties of, 353, 355
intercostal, aortic, 420

anterior of internal mammary,
391

superior, 392
interosseous, of arm, 408

anterior, 409
posterior, 409

of foot, 470
of hand, dorsal, 409, 417

palmar, 419
intestinal, 428
labial, inferior, 365
lachrymal, 375
laryngeal, of inferior thyroid, 3S7

of superior thyroid, 363
lingual, 363
lumbar, 436
malar, 375
malleolar, 469
mammary, external, 395

internal, 390
masseteric, 371
mastoid, 366
maxillary, internal, 369

varieties of, 373
f superior, 37

1
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Aktert—continued.

median, 409
varieties of, 41 r

anterior, 385
mediastinal, 391

posterior, 420
meningeal, of ascending pharyngeal,

374
middle or great, 371
of occipital, 366
posterior, 384
small, 371

mesenteric, inferior, 430
superior, 428

metacarpal, 417
of little finger, 409

metatarsal, 470
musculo-plirenic, 391
mylo-liyoid, 371
nasal, of internal maxillarj', 273

lateral, 365
of ophthalmic, 377
of septum, 365

nutrient, of femur, 459
of fibula, 465
humerus, 402
ilium, 448
radius, 409
tibia, 464
ulna, 409

obturator, 442
relation to femoral hernia, 341
varieties of, 444

occipital, 366
oesophageal, of aorta, 420

of coronary artery, 425
of inferior thyroid, 387

ophthalmic, 375
ovarian, 433
palatine, inferior or ascending, 364

superior or descending, 372
of pharyngeal, 373

palmar, superficial, 411
deep, 418

palpebral, 377
pancreatic, 428
pancreatico-duodenal, inferior, 428

superior, 427
perforating, of foot, 467, 471

of hand, 419
of thigh, 458
of thorax, 391

pericardiac, 391, 420
perineal, superficial, 445

in female, 447
transverse, 446

peroneal, 464
anterior, 465

pharyngeal, ascending, 373
phrenic, inferior, 435

suj^erior, 391
plantar, internal, 465

external, 466
popliteal, 461
profunda, of arm, inferior, 402

Artery— continued.

profunda, of arm, superior, 402
of penis, 447
of tliigh, 457

pterygoid, 371
pterygo-palatine, 373
pubic, of epigastric, 452

of obturator, 443
pudic accessory, 447

external, 456
internal, 444
in female, 447

pulmonary, 345
varieties of, 350, 353

pyloric, 425
radial, 413

varieties of, 417
of index-finger, 417

ranine, 364
recurrent, of deep palmar arch,

418
interosseous posterior, 409
radial, 415
of superficial palmar arch, 411
tibial, 469
ulnar, anterior, 407

posterior, 408
renal, 432
sacral, middle, 437

lateral, 449
scapular, posterior, 3S9
sciatic, 448
sigmoid, 432
spermatic, 433
spheno-palatine, 373
spinal, anterior, 385

of intercostals, 422
of inferior thyroid, 3S7
lateral, 383
of lumbar, 436
posterior, 384

splenic, 428
sternal, 391
sterno-mastoid (occipital), 366

(superior thyroid), 363
stylo-mastoid, 367
subclavian, 379

surgical anatomy of, 392
varieties of, 352, j^l

sublingual, 364
submental, 365
subscapular, 395

of suprascapular, 389
supra-acromial, 3S9
supra-orbital, 375
suprarenal, 432
suprascapular, 3S7
sural, 462
tarsal, 469
temporal, 367

anterior, 369
deep, 371
middle, 369
posterior, 369

thoracic, acromial, 395
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Ara'EEY

—

continued.

thoracic alar, 395
long, 395
short, 395

of thumb, dorsal, 417
large, 417

thymic, 391
th3'roid, inferior, 387

superior, 361
tibial, anterior, 468

varieties of, 471
posterior, 463
varieties of, 465

tonsillar, 365
tracheal, 387
transverse, of basilar, 3S6

cervical, 3S9
of face, 367
humeral or scapular, 3S7
perineal, 446

tympanic, 370
ulnar, 407

varieties of, 410
umbilical, 440
uterine, 441
vaginal, 442
of vas deferens, 440
vertebral, 383

varieties of, 385
vesical, inferior, 440

superior, 440
vesico-prostatic, 440
Vidian, 373
volar, superficial, 416

Arthrodia (ap9po;/, a joint), 132
Arthrology yapdpov, a joint ; \6jos, a dis-

course), 131
Articular {artkidus, diminutive oiartus,

a joint) nerve. Sec Nerves
artery of hip, 458

of knee, 462
processes of vertebra?, 10

homology of, 24
Articulations {«rt«ci</M.s, a joint), 131

acromio-clavicular, 147
of ankle, 1 73
of astragalus, 174
of atlas and axis, 137
calcaneo-cuboid, 176
of calcaneum, 174
carpal, 155
carpo-metacarpal, 157
classification of, 131
of coccyx, 160
costo-central, 140
costo-sternal, 142
costo-transverse, 141
cubo-cuneiform, 1 78
of elbow, 152

foot, 174
fore-arm, 150
hand, 154
hip, 163

interphalangeal of hand, 159
of knee, 166

Articulations—continued.

of lower limb, 163
metacarpal, 157
metacarpo-phalangeal, 158
metatarsal, 180
metatarso-digital, l8l

modes of, 131
movements of, 132
of pelvis, 159
pubic, 163
radio-carpal, 154
radio-ulnar, superior, 150

inferior, 150
of ribs, 140
sacro-coccygeal, 160

sacro-iliac, 161

sacro-vertebral, 159
of sacrum and coccyx, 160

scapho-cuboid, 177
scapho-cuneiform, 17S

of scaphoid bone, 175, 177
scapulo-clavicular, 146
of shoulder, 148
sterno-clavicular, 146
tarsal, 174
tarso-metatarsal, 1 79
temporo-raaxillary, 144
tibio-fibular, 172
of trunk and head, 133
of upper limb, 146

vertebral column, 133
Asternal (a, neg. ; cnipvov, the breast)

ribs, 27
Astragalo-calcaneal ligament, 175
Astragalo-scaphoid ligament, 176

Astragalus {aarpdyaXos, the ankle-bone,

or a die, the astragali of the sheep

having been used as dice by the

ancients), 115
artieidation of, 174
homology of, 127, 129
ossification of, 122

Atlanto-axial ligaments, 140

Atlas, II

ligaments of, 137
ossification of, 21

AttoUens {attollo, I raise up) auriculam

muscle, 265
Attrahens {ad, to ; trcilio, I draw) auri-

culam muscle, 265
Auditory meatus, 40

nerve, 548, 553
process, 40

Auricular arteries, 366, 367, 369
muscles, 265
nerves. Sec Nerves.
surface of ilium, 102

surface of sacrum, 16, 161

veins, 477
Auriculo-temporal nerve, 543
Axial portion of body, 3

skeleton, relation of limbs to, 123

Axillary arches, 191

artery, 394
fascia, 193
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Axillai'v— continued.

lymphatic glands, 515
vein, 4S8

Axis (vertebra), 12

ossification of, 21

ligaments of, 137
coeliac, 424
of ]ielvis, 106

thoracic, 398
thyroid, 386

Az3'gos (&^\rYos, single) artery, 463
jiharyngis muscle, 288
uvulae nuiscle, 289
veins, 4S9

Back, fascia- and muscles of, 297
lymphatics of, 516
nerves of, cutaneous, 622

muscular, 624
Basal optic ganglion, 528
Basilar (basis, a base) arter)-, 383, 385

process of occipital bone, 3 1 , 34
sinus, 4S4.

Basilic vein (^uo-lAikSs, royal ; this vein

having been supposed by the

old jiliysicians to be connected
\vitli the liver and spleen, which
they termed basilic viscera), 487

Basi-hyals, 55, 74
Basi-occipital bone, 34, 76
Basi-sphenoid bone, 76
Bertiu, bones of, 42
Biceps {bis, twice ; capat, a head) muscle,

of arm, 205
of leg, 232

Bicipital groove of humerus, 86
tuberosity of radius, 87

Biventer {his, twice ; venter, a belly),

cervicis muscle, 301
Bladder, urinary^ ligaments of, true, 326

Ij'mphatics of, 512
ner\-es of, 642

Blood-Vessels, description of, 343
Sec AuTEiiiEs and Veins, also

under the several organs for blood-

vessels belonging to them
Blumenbaeli's norma verticalis, 79
Bochdalek's ganglion, 539
Bones, Descriptive Anatomy of, 7

astragalus, 115, 122
atlas, II, 21

axis, 12, 21

of Bertin, 42
calcaneum, or os calcis, 114, 122
carpal, 90, 100
clavicle, 84, 96
coccyx, 17, 22
cuboid, 116, 122

cuneiform, of carpus, 91, 100
tarsus, 115, 122

ethmoid, 45, 71
femur, 107, 119
libula, 112, 119
frontal, 35, 68
of head, 31

'Boy.^?:— continued.

of head, homologies of, 73
ossiiication of, 67

humerus, 85, 97
hyoid, 55, 73
ilium, loi, iiS
innominate, 100, iiS
ischium, 103, 118
lachrymal, 52, 72
of lindjs, homological comparison,

of, 123
morphology of, 122

of lower limb, 100
ossification of, 119

magnum, 92, 100

malar, 51, 72
inaxillaiy, inferior, 53, 72
maxillaiy, superior, 47, 71
metacarpal, 93, 100
metatarsal, 116, 122

nasal, 52, 72
navicular of tarsus, 115, 122
number of, 9
occipital, 31, 67
palate, 49, 72
parietal, 34, 68
patella, no, 119
jielvic, 100, 104

ossification of, 118
phalangeal, of hand, 94, lOO

foot, 117, 122
pisiform, 92, 100
pubic, 102, iiS

radius, 87, 97
ribs, 27

ossification f, 30
sacrum, 15, 21

scaplioid, of carpus, 91, 100
tarsus, 115, 122

scapula, 81, 95
semilunar, 91, 100

sesamoid, in hand, 95
in foot, 1 1

7

sphenoid, 41, 70
spongy, ethmoidal, 46

inferior, 53
middle, 46

sphenoidal, 42, 71
sternum, 25

ossification of, 30
tarsal, 114, 122

temporal, 37, 69
tibia, no, 119
trapezium, 92, 100
trapezoid, 92, 100
triquetral, 58
turbinated inferior, 53, 72
ulna, 88, 97
of upper limb, 81

ossification of, 95
unciform, 93, 100
vertebra dentata, 12

prominens, 11

vertebrre, 9
homology of, 22
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Bones—continued.

vertebire, ossification of, 19

vomer, 51, 72
Wormian, 5S

Bracliial artery, 399. See Aktery
_

muscles, 204
plexus, 582
vein, 488

Bracliialis anticus muscle, 206
Brachio-cephalic {brachium, the arm

;

Kf<pa\-fi, the head) arterj', 355
vein, 473

Brachio-radialis muscle, 206
Brachium (arm), 81

Brachj'cephalic {^paxus, short ; Ke4:a\ri,

the head) skulls, 79
Branchial arches, 74
British skulls, measurements of, 78
Bronchial (fipoyxo^, the windpipe) arterj',

420
lymphatic glands, 513
veins, 491

Bubonocele (^ov^wv, the groin ; KrjATj, a

tumour), 337
Buccal (bucca, the mouth) artery, 371

nerves, 543, 551
vein, 476

Buccinator {buccina, a trumpet) muscle,

272
Bulb, olfactory, 526

of urethra, artery of, 447
Bulbo-cavernosus muscle, 330
Bursse, synovial, or bursse mucosoa,

186

Buttock, nerves of, 623

Calcaneo-cttboid articulation, 176
Calcaneo-fibular ligament, 1 74
Calcaneo-scaphoid ligaments, 175
Calcaneo-talar (calcaneum ; talus, the

astragalus) ligament, 174
Calcaneum (belonging to th^ heel, from

calx, the heel). See Os Calais

Camper's facial angle, 79
Canal, of bone, 8

carotid, 40
crural or femoral, 227, 341
dental, 54
Eustachian, 40
Hunter's, 455
infra-orbital, 49, 60
inguinal. 335
nasal, 48
neural, 10

palatine, 48, 50, 61

pterygoid, 44_
pterygo-palatine, 44, 61

sacral, 17
Vidian. 44, 61

Canals, perivascular, 518
Canine fossa, 48, 58
Caninus muscle, 271
Capitellum (dim. of caput, a head), 8

of humerus, 86
Capituhim (dim. of caput, a head), 8

Capitulum

—

continued.

of rib, 27
Capsular artery, 432

ligament of hip, 165
of knee, 169
of shoulder, 148

vein, 194
Caput (a head) of bone, 8

Caput cornu posterioris, 532
Cardiac (KapSia, the heart) ganglia, 639

lymphatic glands, 513
nerves, of pneumogastric, 56

1

of sympatlietic, 631, 632,

633
plexus, 638
veins, 503

Carotid (/capcon'Ses oprrjpiai, from KapSai,

I cause sleep : also said to be

from icdpa, the head : ovs, the ear)

artery, common, 356
external, 360
internal, 374

canal, 40
foramen, 40, 62

nerves, 542, 556
plexuses, 629

Carpal {Kap-rros, the wrist) arteries, 4C9,

410, 416
articulations, 155

Carpo-metacarpal articulation, 157
Carpus (KapTtos, the wrist), bones of, 90

homology of, 127
ossification of, 100

compared with tarsus, 127

ligaments of, 155, 208, 209

Cartilages of ribs, 29
connections of, 142

See FiljJ-o-cartilage.

Cauda equina (horse's tail), 571
Cavernous nerves of penis, 642

plexus, 629, 630
sinus, 483

position of nerves in, 530
Cavities, nasal, 65
Cavity, cotyloid, 9, 103

cranial, 62
glenoid, 9, 83
semilunar of radius, 88
sigmoid of ulna, 89

Cells, ethmoidal, 45, 67
Central artery of retina, 375

tendon of diaphragm, 31

1

Centrum of vertebra?, 9, 24
Cex^halic {Ki<pa\7), the head) vein, so

called from having been supposed

by the old physicians to be con-

nected with the head, 486
Cephalo-pharyngeus {ice<pa\ri, the head

;

(poipvy^, pharynx) muscle, 288

Cerato-hyals (K^pas, a horn : hyoid bone),

55. 76
Cerebellum, arteries of, 385, 386

veins of, 481
Cerebral arteries, 377, 386

distribution of, 378



652 INDEX TO VOLUME I.

Cerebral

—

continued.

veins, 480
Cervical {ctrvix, a neck) arteries, 366,

387, 389, 392
fascia, 291
ganglia, 628, 632, 633
lymphatic glands, 516
nerves, 573, 575
plexus, 573, 577
vertehne, 10

Cerviciilis ascendens muscle, 300
Cervico-facial division of facial nerve, 551
Cervix (neck) of bone, 8
Clieeks, 58
Chest. Sec Thorax
Chiasma (x'^Ciw, 1 mark with tlie letter

X ; crossing or decussation) of

optic tracts, 528
Child, characters ot skeleton in, 130
Chorda dorsalis, 134

tympani, 545, 549
Chordie Willisii, 482
Choroid artery, 378

posterior, 3S6
plexus, 481

Chyliferous [cJnjIus, chyle
; fcro, I carry)

vessels, 509
Ciliary {cilium, an eyelash) arteries,

375
ganghon, 536
nerves, 535, 536

Circle of Willis, 378
Circular muscle of Santorini, 330

sinus, 483
Circulus tonsillaris, 556
Circumduction (circum, about ; duco, I

lead), 132
Circumflex (circum, around

; flccto, 1

bend) artery, of arm, 398
iliac, 452, 456
of thigh, 458

nerve, 584
vein, iliac, 496, 498

of shoulder, 489
(-'ircumflexus {circum, around

; fccto, I

bend) palati muscle, 290
Clavicle {clavicula, dim. of clavis, a

key), 84
homology of, 123
ligaments of, 146
ossification of, 96

Clavicular artery, 395
Clcido-mastoid (/cAei's, a key, or tlie cla-

vicle ; mastoid process) muscle,
292

Clinoid (kAiVt;, a bed ; elZos, shape) pro-
cesses, 42

Clitoris (perhaps from K\ilw, I enclose),

artery of, 448
Coaptation {cvn, together ; apto, I fit),

132
Coccygeal {coccyx) artery, 448

gland, 637
nerves, anterior, 606

posterior, 575

Coccygeus {coccyx) muscle, 329
Coccyx (kok/ci/J, a cuckoo), 9, 17

articulation of, 160
ossification of, 22

Cochleariform {cochleare, a spoon
; forma-,

shape) process, 41
CVeliac {Koi\ia, the abdomen) artery or

axis, 424
plexus, 640

Colic (/ccoAof, the colon or large intestine)

arteries, 430
Collar-bone, 84
Colles, fascia of, 325
Comes (a companion

;
pi. comitcs), nervi

ischiadici, 448
nervi phrenici, 391

Commissure {con, together ; mitto, I

send) optic, 528
Commimicating arteries of brain, 37S,

386
of palm, 411

Complexus muscle, 301
Compressor hemisphseridm bulbi, 330

naris, 269
Compressores venre dorsalis penis, 330
Condylar foramen, anterior, 2,oi 62, 65

posterior, 33
surfaces of tibia, no

Condyle {k/ivZvKos, a knuckle), 8
Condyles of femur, 109

of humerus, 86
of lower jaw, 55
of occipital bone, 32, 33, 62

Congenital hernia, 33S
Conoid {Kicvo':, a cone ; eZ5os, shape) liga-

ment, 147
•

Constrictor muscles of pharynx, 2S6
isthmi faucium, 289
urethrte, 330

Coraco-acromial ligament, 148
Coraco-brachialis muscle, 204
Coraco-clavicular ligament, 147
Coraco-humeral ligament, 149
Coraeoid {Kopai,, a raven ; fl5os, shape)

ligament, 148
]irocess of scajiula, S'^

Cordiform {cor, the heart
;
forma, shape)

tendon of diaphragm, 311
Cornicula (cormcuJum, dim. of cornu, a

horn) of hyoid bone, 55
Cornua of coccyx, 17

of fascia lata, 227
of hyoid bone, 55
sacral, 15
sphenoidalia, 42

Coronal suture, 57
Coronary arteries of heart, 353

lips, 365
stomach, 425

plexus of lieart, 63S
of stomach, 640

sinus, 504
veins of heart, 503

of stomach, 501
Coronoid fossa of humerus, 87
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Coronoid

—

continued.

process of lower jaw, 55
of ulna, 89

Corpus cavernosum, artery of, 447
Corrugator supercilii muscle, 267
Costfe or ribs, 27

of scapula, 83
Costal cartilages, 29
Costo-central articulation, 140
Costo-clavicular ligament, 146
Costo-coracoid membrane and ligament,

193
muscle, 261

Costo-sternal articulations, 142
Costo-transverse articulation, 141

Costo-xiplioid ligaments, 142
Cotunnius, nerve of, 541
Cotyloid (kotvAt], a cup ; elSos, shape)

cavity, 9
of pelvis, 103

ligament, 164
Cranial Nerves. Sec Nerves, Cra-

nial.

Cranial arteries, 366
cavity, 62
ganglia, 628
])lexus, 628
sinuses, 481

Cranio-facial axis, bones forming, 74
Cranio-vertebral muscles, 305
Cranium (Kpaviov, the skull',, 31. See

Skull,

lymphatics of, 517
venous circulation in, 4S0

Cremaster (Kpefxdw, I suspend), 318
Cremasteric artery, 452

fascia, 320
Crest of bone, 8

external occipital, 33
nasal, 47
of ilium, loi

of OS puijis, 103
sphenoidal, 42

Cribriform (crihrum, a sieve
; forma,

shape) fascia, 226
lamella of ethmoid bone, 46

of temporal bone, 40
Crico-thjToid artery, 363
Crista frontalis, 36

galli (cock's comb), 45
ilii, loi

Crucial (crux, a cross) ligaments, 168
Cruciform ligament, 138
Crura of diaphragm, 309
Crural (cms, a leg) arch, 324, 341

canal, 227, 341
nerve, 602, 604
ring, 324
septum, 341
sheath, 227

Crureus muscle, 239
Cubo-cuneiform articulation, 178
Cuboid (kv0os, a cube ; d5os, shape)

bone, 116

homology of, 127

Cuboid bone

—

continued.

ligaments of, 176, 177
ossification of, 122

CucuUaris (cucullus, a hood) muscle,

Cuneiform (cuncus, a M-edge
; forma,

shape) bones of foot, 115
homology of, 129
ligaments of, 179
ossification of, 122

of hand, 91
homology of, 127
ossification of, 100

Curvator coccycjis muscle, 329
Cutaneous nerve. Sea Nerves.
Cylindrical bones, 8

Cystic (Kmris, a bladder) arterv, 427
plexus, 640
veins, 501

DARfos ('5apr6s, the skin of scrotum
;

Se'pco, I flay). 314
Daubenton's occipital angle, 79
Deltoid (AeAra, the letter A, or delta

;

eZSos, shape) ligament, 173
muscle, 199

Dental artery, 371
canal, 54
foramen, 54
groove, 71
nerves, anterior, 539

inferior, 545
posterior, 538

veins, 477
Dentated suture, 131
Depressor aire nasi, 470

anguli oris, 2/4
labii inferioris, 274

Dermal (Sep/ua, skin) skeleton, 7
Descendens noni nerve, 567
Diaphragm (5ia, between ; (ppd'^aa, I

fence) 308
action of, 313

pelvic, 329
Diapbragma oris, 283
Diaphragmatic nerve, 578

plexus, 639
veins, 474

Diaphysis (5ia, between ; ^i5a», I grow), 8
Diapophysis (Sia, apart ; apophysis), 10,

24
of cervical vertebra, 1

1

Diarthrosis (5ta, between ; &p6pov, a. iomi),

132
Digastric (Si's, twice

;
yaarrip, a belly)

fossa, 39, 62
muscle, 281

nerve, 550
Digital arteries of foot, 467, 471

of hand, 412
fossa of femur, 107
nerves in foot, 618, 619, 620,

623
in hand, 590, 591, 593, 623

phalanges, 94
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Dilatator navis, 270
Diploid {5iTT\6os, double), 62

veins of, 485
Dolichoceplialie (5o\ix<^s, loug; i:ecf>o.?Ji,

the bead) skulls, 79
Dorsal artery. Sec Autery.

fascia, 299
of foot, 245

ligaments. Sec LlG.^MENT
muscles, 297
nerves of foot, 623

of hand, 5S8, 623
of penis, 611

spinal, 574, 593
veins of penis, 500

spinal, 492
vertebrai, 12

Dorsi-lunibar (dorsum, the back; lum-

hus, the loin) nerve, 598
Borsi-cpitrochharis muscle, 207

Dorso-lateral muscles, 185, 332
Dorsum sellae (back of the saddle), 42
Douglas, semilunar fold of, 318
Duodenal veins, 501

Duret's researches in the arteries of the

brain, 378

Eak, muscles of, 265
Ejac.ulator urina; muscle, 330
Elbow-joint, 152

ligaments of, 152
movements of, 154
nerves of, 5S8

Eminence, frontal, 35
illio-pectineal, 103

jugular, 33
parietal, 34

Enrinences of bones, 8

condylar of humerus, 86
Emulgeut (emulgeo, I milk or drain out),

arteries, 432
veins, 494

Enarthrosis (eV, in'; 'dpOpov, a joint), 132
Endoskeleton {ephov, within ; skeleton), 7
Eusiform {ensis, a sword

; forma, shape),

process of sternum, 26, 26
Epaxial {iirl, on; axis) muscles, 1S5,

260
Epicondyle (e'lri, on ; eoiuhjle), 86
Epicranial (ivi, on; Kpaviov, the skull)

muscles, 264
Epigastric (iiri, on ; 700-77)/), the stomach)

artery. See A)iteky.

plexus, 639
veins, 496, 498

Epihyal {iiri, on ; hyoid bone) bones, 74

, . .

'"^5

Epiotic (€7ri, on ; oZs, gen. i>r6s, the ear)

centre, 69
Epiphysis (eTri, on

;
^uw, I grow), 8

Episkeletal (eTri, on; skeleton) muscles,

Epitrochlea (eTrj, on ; trochlea), 86
Epitrocldco-anconcus muscle, 207

Erect attitude, adaptation of skeleton to,

122

Erector clitoriilis, 331
penis, 330
spina% 299

Ethmo-cranial angle. So
Ethmoid {}]dfi.os, a sieve; elSoy, shape)

bone, 45
ossification of, 71

Ethmoidal artery, 375
cells or sinuses, 45, 67
spine, 42

Ethmo-turbinals, 45, 74
Eiistaciuan canal, 40

tube, 62
Exoccipitals, 2,t„ 74
Exoskeleton (e|ai, without ; skeleton), 7
Expiration, jdiysiology of, 313
Extension, 132
Extensor muscles of hand and fingers,

216, 220
of foot and toes, 245

Extrinsic (extrinseeus, outward) muscles,

185
Eyeball, movements of, 277
Eyelids and eyebrows, muscles of, 265

nerves of, cutaneous, 622
muscular, 624

Fac]^, lymphatics of, 51S
muscles of, 274
nerves of, cutaneous, 622

muscular, 624
veins of, 475, 477

Facial angle, 79
arter}", 364
nerves, 548, 578
vein, 475

Falciform (falx, asickle or scythe ; forma,
shape) border of fascia lata, 277

process, 162

sinus, 482
Fallopius, aqueduct of, 40

hiatus of, 40
Fasci.\ (a band), 1S5

abdominal, 314, 324
anal, 326
of arm, 204
axillary, 193
cervical, deep, 291
of ('olles, 325
cremasteric, 32a
cribriform, 226
deep, 186
dorsal, 299

of foot, 245
of fore-arm, 20S

hand, 208, 209
head and neck, 264
hip and thigh, 226
iliac, 324

infundibuliform, 324, 336
ir.tercolumnar, 317
lata (broad fascia), 226
of leg, 243
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Fascia—con/inued.

of lower limb, 226
lumbar, 299
masseteric, 27S, 291
obturator, 327
of orbit, 27S
parotid, 291
of pectoral region, 193
pelvic, 326
perineal, 325
plantar, 255
prevertebral, 292
propria, femoral, 342
recto-vpsical, 326
of shoulder, 199
subpubic, 325
superficial or subcutaneous, 1S6

temporal, 279
of thigh, 226
transversalis, 324
triangular, 316
of trunk, anterior, 193

posterior, 1S7

homologies of, 332
of upper limb, 187

Fauces (the throat), isthmus of, 2S9

pillars of, 288

Femoral (fevmr, the thigh) artery, 453
See Aktery

canal, 227, 341
hernia, 340
ligament, 227
muscles, anterior, 234

internal, 240
posterior, 232

ring, 341
vein, 497
vessels, sheath of, 227

Femur, 107
compared with humerus, 126

ossification of, 119
Fibro-cartilage, intervertebral, 133

of knee, 169
of lower jaw, 145
pubic, 163
radio-ulnar, 150
scapulo-clavicular, 147
sterno-clavicular, 146

Fibula (a brace, a clasp), 112

ligaments of, 172
ossification of, 119

Fingers, bones of, 94
ossification of, 100

muscles of, 221

Tissure of bone, 9
of Glaser, 39, 40
incisor, 71
pterygo-maxillary, 60
sphenoidal, 44, 60, 65

position of nerves in, 530
spheno-niaxillary, 60

Flat bones, 8
Flexion, 132
Flexor muscles of foot and toes, 252-25S

of hand and fingers, 211-214, 22

Floating ribs, 27
Elower, homologous parts of scapula aud

ilium, 129
Fcetal development, 2

Fontanelles ( fans, a fouutaiu), 6S
Foot, arteries of, dorsal, 469

plantar, 465
articulations of, 174
bones of, 114, 117

compared with hand, 129
ossitication of, 112

fascia of, 245, 255
muscles of, 256, 263
nerves of, cutaneous, 623, 624

muscular, 626
Foramen (foro. I pierce) of bone, 9

cfficum of frontal bone, 37, 64
carotid, 40, 62

dental, inferior, 54
incisor, 47
infraorbital, 48, 59
jugulare, 62
labial, 54
lacerum anterius, 65

jugulare, 33
medium, 62
orbitale, 44
posterius, 62, 65

maguum, 31, 62, 65
mastoid, 39
mental, 54, 59
obturator, 100, 103
occipital, 31, 65
opticum, 44, 60, 65
ovale of pelvis, 100, 103
ovale of s])henoid, 44, 62, 65
palatine, anterior, 47, 62

posterior, 62
parietal, 34 .

quadratum, 311
rotundum, 44, 61, 65
sacro-sciatic, great and small, 162
spheno-palatine, 50, 61

spinosnm, 44, 62, 65
sternale, 31
stylo-mastoid, 40, 62
supraorbital, 35, 59, 60
tliyroid, 100, 103
of a vertebra, 10

Foramina, condylar, anterior, 33, 62, 65
posterior, 33

of diaphragm, 311
of ethmoid bone, 60
intervertebral, 10

malar, 52, 59
orbital, anterior and posterior in-

ternal, 36
palatine, small, 50, 62
sacral, anterior, 15

posterior, 16

of Scarpa, 48
of Stenson, 47

Fore-arm, aponeurosis of, 208
arteries of, 407
articulations of, 150
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Fore-arm

—

continued.

bones of, 87
compared with leg, 126
ossification of, 97

fascia of, 208
muscles of, 20S
nerves of, cutaneous, 623

muscular, 625
Form, symmetry of, 5
Fossa of hone, 9

canine, 48, 58.

coronoid, 87
digastric, 39, 62
digital, 107
glenoid, 39, 60
guttural, 62
iliac, 102

incisor of upper jaw, 48, 58
of lower jaw, 54

infraspiuata, 81

intercondylar!-, 109
ischio-rectal, 327
,iugular, 40
lachrynialis, 36, 60
myrtiform, 48
navicular, 44
olecranon, 87
pituitary, 42
pterygoid, 44
spheno-maxillary, 60
suhscapularis, 81

supraspinata, 81

temporal, 60
trochanteric, 107
zygomatic, 60

Fossfe, nasal, 65
occipital, superior and inferior, 33
of skull, internal, 63

Fovefe (pi. of fovea, a pit or depression),

glandulares, 35
Frontal (frons, the forehead) artery, 377

Ijone, 35, 74
ossification of, 68

eminence, 35
nerve, 534, 535
sinus, 36, 67
suture, 37, 58, 68
vein, 475

of diploe, 4S5
Frontalis muscle, 264
Fronto-parietal suture, 57
Furrow of bone, 9

Ganglia, of cardiac nerves, 639
cranial, 628
of glosso-pharyngeal nerve, 555
lumbar, 636
meseraica, 640
of pneumo-gastric nerve, 559
sacral, 637
semilunar, 639
of spinal nerves, 569

sj'mpathetic nerves, 626
thoracic, 633

Gangliated cord, sympathetic, 626
cervical part, 628
connections with cerebro-spinal sys
tem, 627

lumbar part, 636
sacral part, 636
thoracic part, 633

Ganglion, Arnold's, 546
basal optic, 528
Bochdalek's, 539
cervical, lower, 633

middle, 632
upper, 628

ciliare, 536
diaphragmaticum, 639
on facial nerve, 548, 549
of fifth pair, or Gasserian, 533
geniculate, 548
impar, 637
intercaroticum, 632
jugular, 555
lenticular, 536
Meckel's, 540
nasal, 540
ophthalmic, 536
otic, 546
petrous, 555
semihmare (Gasserian), 533
semihmare (ophthalmic or lenti

cular), 536
splieno-palatine, 540
splanclinico-suprarenale, 639
submaxillary, 547
thyroideum, 632
of Wrisberg, 638

Gasserian ganglion, 533
Gastric {yacrTrip, the stomach) artery, 428

nerve, 564
Gastrocnemius (yacTTrip, the belly ; KvhixTi,

the leg) muscle, 249
Gastro-duodenal {yaarrip, the stonuich

;

diiodeman) artery, 425
plexus, 640

Gastro-epiploic (yacrrrjp, the stomach

;

iiriwAoov, the omentum) arteries,

425, 428
plexus, 640
vein, 501

Gegenbaur, homologies of carpus and
tarsus, 127, 129

Gemelli (twin) muscles, 231
Geniculate ganglion, 548
Genial (yhewy, the chiu) tubercles, 2S4
Genio-glossus (yeveiov, tlie chin

;
yKuicraa,

the tongue) muscle, 285
Genio-hyo-glossus {ytufioi', the chin ;

voftSrjs, hyoid bone
;
yXiioaaa, the

tongue) muscle, 285
Genio-hyoid {yivtiov, the chin ; voeiZiis,

hyoid bone) muscle, 284
Gcmital nerve, 602
Genito-crural nerve, 601
Genito-urinary muscles, 329
Gimbernat's ligament, 316
Ginglymus {yiyy\v[j.os, a hinge), 132
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Girdles, slioiilder and pelvic, comparison
of, 123

Glabella (dim. of glabra, fern, of glaber,

smooth), 35
Glands, Lymphatic. Sec Lymphatic

Glands.

G laser, fissure of, 39, 40
Glenoid (yXi^vri, a shallow pit of a hone ;

elSos, shape) cavity, 9
of scapula, S3

fossa of temporal bone, 39, 60
ligament, 149

Gliding, 133
Glosso-pliaryngcal {yXOxraa, the tongne

;

(pdpvy^, the pharynx) nerve,

554
ganglia of, 555

Gluteal artery, 448
nerve, inferior, 613

superior, 607
Glutei (y\ovT 6s, the buttock) muscles, 228
Gomphosis {y6tx<pos, a nail), 131
Gracilis (slender) muscle, 240
Groove, bicipital, 86

of bone, 9
dental, 71
for Eustachian tube, 62
lachrymal, 48, 60
mylo-hyoid, 55
occipital, 39
scapular, 83
spiral, 86
subcostal, 28

Gustatory (gusto, I taste) nerve, 544
Guttural {guttur, the throat) fossa, 62

HiEMAii (oiuo, blood) septum, 332
Hsemorrhoidal (af/^a, blood

;
ps'co, I flow)

artery, inferior, 445
middle, 441,
superior, 430, 432

nerves, inferior (pudic), 612
(sympathetic), 642

superior, 642
plexus, 498

Hamstring muscles, 232
Hamular process, of sphenoid bone, 44
Hamulus (dim. of Jiamus, a hook)

lachrymalis, 53
Hand, arteries of, 411, 415

varieties of, 419
articulations of, 154
bones of, 90

ossification of, 100
compared with foot, 127
fasciiB of, 208, 209
muscles of, 221, 263

action and varieties of, 224
nerves of, cutaneous, 623

muscular, 626
Harmonia (apfxo^w, I fit together), 131
Haunch, 100
Head, bones of, 31

homologies of, 73

VOL. I.

Head

—

continncd.

bones of, morphology of, 73
ossification of, 67

nerves of, cutaneous, 622
muscular, 624

typical component jiarts of, 74
Head of a bone, 8
Head and neck, fascire and muscles of,

264
lymphatics of, 516
veins of, 475

Heart, arteries of, 353
lymphatics of, 514
nerves of, 561, 650, 632, 638
veins of, 503

Heel, 114
Hepatic (^Tap, the liver) artery, 425

plexus, 640
veins, 494

Hernia [ipvos, a branch), congenital, 33S
femoral, 340
infantile, 338
inguinal, 335

_

direct or internal, 338
in female, 340

oblique or external, 337
in female, 338

varieties of, 336
scrotal, 337
surgical anatomy of, 335
tunic?e vaginalis, 338
umbilical, 335
ventro-inguinal, 338

Hesselbach, triangle of, 339, 340
Hiatus (an opening, from hio, v. n., I

open) aorticus, 311
Fallopii, 40
interosseus, 151

Highmore, antrum of, 49
Hip-joint, 163

ligaments of, 164
movements of, 166
muscles of, 228
nerves of, 603, 604, 615, 624

Hip and thigh, fascia of, 226
Histology {IffTos, a web ; \6yos, dis-

course), I

Homologies of bones of head, 73
carpus and tarsus, Gegen-

baur's table, 129
fascia; and muscles of trunk

and head, 332
hand and foot, 127
muscles of limlis, 262
scapula and iliuai, Flower's

table, 129
shoulder and pelvic gh'-

dles, 123
upper and lower limbs,

123, 124, 129
vertebra, 22

Homology (6fx6s, the same ; \6yos, ]iro-

portiou), 5
Homotypy ibjxos, the same ; rviros, a

type or model), 5

IT TJ
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Humeral artery, 399
of acromio-thoracic, 395
transverse, 387

Humerus (the sliouLler), 85
compared with femur, 126

ossification of, 97
Hunter's canal, 455
Hyoglossus {iiofiSris, lnjoid bone

;
yXuxraa,

tongi:e) muscle, 285
Hyoid arteries, 363
Hyoid (u.the letter H^«z7tire ; e. os, shape)

bone, 55
ossification of, 73

Hypapophysis {vn6, under ; apophysis),

24,
"25

Hj^jaxinl {vw6, uniler ; axis) muscles,

185, 333
, ,

Hypogastric {vnd, under
;

yaa-rvp, the

stomach) artery, 440
nerve, 600
plexus, 641

Hypoglossal {vn6, under
;
yXuaaa, the

tongue) nerve, 565
Hyposkeletal (vir6, umler ; skeleton) mus-

cles, 1S5

Hj'pothenar (vno, under ; Qtvap, the

jialm), eminence, 222

Ileo-colic artery, 430
Hiac artery, common, 437

external, 450
internal, 439

fascia, 324
fossa, 102

lymphatic glands, 508
nerves, 600
portions of fascia lata, 227
veins, 498

Hiacns {ilia, the flank) muscle), 234
Dio-aponeurotic muscle, 235
Ilio-capsularis muscle, 234
Ilio-costalis muscle, 300
Ilio-femoral ligament, 165
Hio-hypogastric nerve, 600
Hio-inguinal nerve, 600
Hio-lunibar artery, 44S

ligament, 159
Hio-pectineal eminence, 103

line, 102
Hio-psoas muscle, 234
Ilio-tibial band, 226
Ilio-trochanteric ligament, 165
Ilium {ilia, the flanks), loi

homology of, 123, 124, 129
ossification of, 118

Incisor foramen, 47
fissure, 71
fossa, lower jaw, 54

upper jaw, 48, 58
nerve, 545

Incisura (notch), 9
of acetabulum, 103
ethmoidalis, 35
semilunaris, of sternum, 26

Incus (an anvil), 74

Indicator muscle, 220
Infantile hernia, 33S
Inframaxillary nerve, 551
Infraorbital artery, 371

canal, 49, 60
foramen, 48, 59
nerves, 539, 551
plexus, 540
veins, 476

lufraspinata fossa, Si

Infraspinatus muscle, 200
Infrasjiinous artery, 389
Infratrochlear nerves, 535, 536
Infundibuliform fascia, 324, 336
Infundibulum (funnel) of ethmoid bone,

46
Ingrassias, wings of, 43
Inguinal {inriHcn, the groin\ canal, 335

hernia, 335. Sec Hernia
lymphatic glands, 507

Innominate artery, 355
bone, 100

ossification of, 118
veins, 473

Insertion of muscles, 1S4
Inspiration, movements of, 312
Interaccessorii muscles, 304
Interarticular fibro-cartilages and liga-

ments. Sec the various joints

Intercarotic ganglion, 632
Interclavicular notch, 26

ligament, 146
Intercolumnar fascia, 317
Intercondylar fossa, 109
Intercostal arteries, 39 1 , 392, 420

lymphatics, 513, 514
muscles, 306

actions of, 312
nerves, 593, 597
veins, 474

Intercosto-humeral nerve, 597
Intermaxillary bone, 72, 74
Intermetacarpal articulations, 157
Intermuscular septa. Sec Septa.

Internodia {inter, between; nodus,

knot), 94
Interossei muscles of hand, 222

of foot, 25S
Interosseous arteries of arm, 408

of foot, 470
of hand, 409, 417,

419
ligament. Sec Ligaments.
nerves, 591, 594, 621

Interparietal bones, 74
suture, 58

Interphalangeal articulations, hand, 159
toes, "1 8

1

Interspinales muscles, 304
Interspinous ligaments, 137
Intertransversales muscles, 304
Intertransverse ligaments, 137
Intertrochanteric line, 108

Intervertebral discs, 133, 160
foramina, 10
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Intrinsic nmscles, 1S5, 261

Irregular or mixed bones, S

Iscliio-capsnlar ligament, 165
Ischio-cavernosus muscle, 330
Iscliio-rectal fossa, 327
Ischium (la-x'iov, the hip), 103

homology of, 123
cssiiication of, iiS

Isthmus of the fauces, 2S9

Jacoeson's nerve, 556
Jaw, lower, 53, 74

articulation of, 144
muscles of, 28

1

action of, 284
ossification of, 72

upper, 46
ossification of, 71

Joint, ankle, 173
elbow, 152
hip, 163
knee, 166
shoulder, 148
wrist, 154

Sec Articulation'
Joints, motions of bones in, 134.

various forms of, 131

Jugular eminence, 33
foramen, 62
fossa, 40
ganglion, 555
notch, 33
veins, 477, 479, 489

Jugulo-cephalic vein, 487

Kidney, lymphatics of, 512
Knee-joint, 166

ligaments of, 166

movements of, 171

nerves of, 603, 605, 616, 619
Knee-pan, no

Laeial arter}% 365
foramen, 54
nerve of inferior dental, 545

infraorbital, 539
veins, 476

Lachrjmial artery, 375
bone, 52, 74

ossification of, 72
fossa, ^6, 60
groove, 48, 60
iierve, 534

_

Lacteals {lac, milk), 509
Lambdoidal (A, the letter lambda ; elSos,

shape) suture, 57
Lamella, cribriform, 45, 46
Lamina of a vertebra, 10

cribrosa of temporal bone, 40
Lamints or plates of vertebrse, 10, li,

Laryngeal arteries, 363, 3S7
nerves, 561, 624
veins, 479

Latissimus dorsi muscle, 1S9

Leg, aponeurosis of, 243
articulations of, 172
bones of, no, 112
muscles of, anterior, 243

external, 248
posterior, 248

nerves of, cutaneous, 623
muscular, 626

Lenticular (dim. from lens) ganglion,

536
Levator. Sec Muscles
Ligamenta arcuata, 309

subflava, 136
vaginalia, 212

Ligaments (ligo, I bind), acromio- clavi-
cular, 147

alar, 170
alar odontoid, 139
of ankle, 173

annular, 244
astragalo-calcaneal, 1 75
astragalo-acixphoid, 176
atlanto-axial, 140
of atlas, transverse, 138
of bladder, true, 326
calcaneo-cuboid, 176
calcaneo-fibular, 174
calcaneo-scaphoid, 175
carpal, 156

annular, 208, 209
carpo-metacarpal, 157
of coccyx, 160
conoid, 147
coraco-acromial, 148
coraeo-clavicular, 147
coraco-humeral, 149
coi'acoid, 148
costo-central, anterior, 140
costo-clavicular, 146
costo-coracoid, 193
costo-sternal, 142
costo-transverse, 141
costo-xiphoid, 142
cot3'loid, 164
crucial, 16S
cruciform, 13S
cubo-cuneiform, 17S
of cuboid bone, 176, 177
of cuneiform bones, 1 79
deltoid, 173
of elbow, 152
femoral, 227
of foot, 174
of forearm, 1 50
Gimbernat's, 316
glenoid, 149
of hand, 154
of hip-joint, 163
ilio-femoral, 165
ilio-lunibar, 159
ilio-trochanteric, 165
interclavicular, 146
interspiuous, 137
intertransverse, 137
ischio-capsular, 165

u u 2
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LiGAJtENTS

—

contimoed.

of knee-joint, i66

of lower limb, 163
metacarpal, 157

of thumb, 15S

metacarpo-phalangeal, 1 58
metatarsal, 180

transverse, iSi

metatarso-iligital, 181

obturator, 163
occipito-atlantal, 140
occipito-axial, 140
odontoid, alar, 139

middle, 140
orbicular, 150
palmar, 156, 157, 15S

of patella, 167

lateral, 170

of pelvi-;, 159
of phalanges, fingers, 159

toes, 181

Poupart's, 316
pterygo-maxillar}-, 2/2
pubic, 163
pubo-femoral, 1 65
radiated, of ribs, 140
radio-carpal, 154
radio-ulnar, 150
rhomboid, 146
of ribs, 140
round, radio-ulnar, 151

of hip, 165

sacro coccygeal, 160

sacro-iliac, 161

sacro-sciatic, 162

sacro-vertebral, 159
scapho-cuboid, 177
scapho-cuueiform, 178
of scapula, 148
scapulo-clavicular, 146
of shoulder-joint, 148
stellate, 140
of sternum, 142
sterno-clavicular, 146
stylo-hyoid, 55, 145
stylo-maxillary, 145, 27S
subpubic, 163
suprascapular, 148
supraspinous, 137
suspensory of penis, 314
talo-scaphoid, 176

tarsal, 174
tarso-metatarsal, 1 79
temporo-maxillary, 144.

tibio-fibular, 172
transverse of atlas, 138

of acetabulum, 165
metacarpal, 157
metatarsal, 181

of toes, 256
trapezoid, 147
of u]>per limb, 146
of urethra, triangular, 325
vertebral, 133
of wrist, 154

Ligamentum arcuatum externum, 309
arcuatum internum, 309
breve (of fingers), 212
cruciatum cruris, 244
mucosum, 170
nucliK, 137
patellpe, 167
suspensorium dentis (of the odon-

toid process), 140
teres of hip-joint, 165
transversum cruris, 244

Limb, lower, articulations of, 163
bones of, 100

ossification of, 118
f;\scii« of, 226
lymphatics of, 506
mustdes of, 226, 263
nerves of, cutaneoTis, 623

muscular, 626
veins of, 495

upper, articulations of, 146
bones of, Si

ossification of, 95
fasciaj of, 1S7

l}nnphatics of, 514
muscles of, 187, 262
nerves of, cutaneous, 623

muscular, 625
veins of, 485

Limbs, distinctive characters of, in man,
130

homological comparison of, 122

homologous bones, tables of, 129
homology of muscles of, 262
morphology of bones of, 122

of muscles, 260
relation to axial skeleton. 122

Line, curved of ilium, loi, 102

occipital, 23
ilio-pectineal, 102, 103
intertrochanteric, 108

oblique of lower jaw, 54
popliteal, 1 1

1

Linea alba, 322

I

aspera, 108

I Linere semilunares, 322
transversa, 320

I
Lingual artery, 363

nerve, of fifth, 544
of glosso-pharyngeal, 556

vein, 479
Lingula sphenoidalis, 42
Lips, muscles of, 270
Liver, lymphatics of, 511

Long or cylindrical bones, 8
Longissimus dorsi muscle, 300
Longus colli muscle, 296
Longitudinal sinuses, superior and in-

ferior, 482
Lumbar aponeurosis or fascia, 1S7,

299
arteries, 436
ganglia, 636
lymjdiatic glands, 509
nerves, anterior division of, 5SS
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Lumbar

—

continued.

nerves, posterior, 574
fiftli, 607

plexus, 598
veins, 494
vertebne, 13

Liimbo-inguinal nerve, 603
Luinbo- sacral nerve, 607
Lurnbricales {Iwmbricus, an earthworm)

muscles, of foot, 253
of hand, 213

Lungs, lymphatics of, 514
Lymphatic duct, right, 504, 506

glands, 504
axillary, 515
bronchial, 513
cardiac, 513
cervical, 516
iliac, 508, 509
inguinal, 507
intercostal, 513
lumbar, 509
mediastinal, 513
mesenteric, 509
oesophageal, 513
popliteal, 506
sacral, 509
of thorax, 512

Lymi'IIATics, l)escri])tive Anatomy of,

504
of abdomen and pelvis, 50S, 509

back, 516
bladder, 512
cranium, si

7

face, 518
head and neck, 516
lieart, 514

intercostal, 514
of kidneys, 5 1

2

limb, lower, 506
deep, 508
superficial, 507

upper, 514
superficial, 516
deep, 516

liver, 511
lungs, 514

occipital, 517
of tt'sophagus, 514

pancreas, 511
penis, 50S
pia mater, 518
rectum, 511
scrotum, 508
spleen, 511

sternal, 513
of stomach, 511

suprarenal capsules, 512
temporal, 517
of testicle, 512

thorax, 512, 513
thymus gland, 514
trunk, lower half, 508
ui'eter, 512
uterus, 512

Malar (mala, the cheek) arch, 60
arteries, 375
bone, 51, 74

ossification of, 72
foramina, 52, 59
nerve, of facial, 551

of orbital, 538
process, 48

Malleolar [malleolus, the ankle) arteries,

469
Malleolus (dim. of malleus, a hammer

;

the ankle), external, 113
internal, 112

Mammary {mamwa, the breast) artery,

external, 395
internal, 390

vein, internal, 474
Mammillarj^ [mammilla, a nipple) pro

cesses of vertebrae, 15, 24
Mandible, 53, 74
Manubrium (a handle) of sternum, 25
Marrow of bone, 7
Martins on homologies of limbs, 126

Masseter [ixaaadoixai, I chew) muscle, 278
Masseteric [masseter) artery, 371

fascia, 278, 291
nerve, 543
vein, 476

Mastication, muscles of, 278
Mastoid (/uacTTos, a nipple ; efSoj, form)

artery, 1366
foramen, 39
portion of temporal bone, 37, 39
process, 39

Mastoielo-liumcreil muscle, 292
Maxillary [maxilla, a jaw) artery, in-

ternal, 369, 373
superior, 371

bone. Sec Jaw.
nerve, inferior, 533, 542

superior, 533, 537
sinus, 49, 66, 67
vein, internal, 477

Maxillo-turbinal bone, 53, 74
Meatus [meo, I ]iass), 9

auditorius, 40
of nose, 46, 66

Meckel's ganglion, 540
ilcdian artery, 409, 41

1

anterior, 385
basilic (jSao-iAitcos, royal) vein, 487
cephalic (Kf<pa\ri, the head) vein,

487
cutaneous vein, 48 7
line, 6
nerve, 590
vein, deep, 4S7

Mediastinal arteries, 391, 420
lymphatic glands, 513
veins, 474

Medulla (marrow) of bones, 7
Membrana sacciformis, 151

Membrane, costo-coracoid, 193
Lleuingeal arteries. Sac Abtekt.

vein, middle, 477
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Mental (mcntiwi, the chin) foramen, 54,

59
nerve, 545
vein, 476

Mcnto-liyoid musdr, 282

Mesenteric (jueVoj, middle ; ivrepov, intes-

tine) artery, inferior, 430
superior, 42S

glands, 509
plexus, inferior, 641

superior, 640
veins, inferior, 502

superior, 501

Mesial {/xfffos, middle) plane, 5, 6

Mesosternum (fxtcros, middle ; aripvov,

the chest), 25, 26
Metacarpal arteries, 409, 417
Metacarpo-phalangeal articulations, 158
Metacarpus (licrd., beyond ;

Kapwos, the

wrist), 93
articulations of, 157
ossification of, 100

Metapophysis (.uera, beyond; ajwphysis),

15; 24
Metasternum {fura, beyond ; ar^pvov,

the chest), 25, 26
iletatarsal artery, 470

aiticulations, 180
Metatarso-digital articulations, 181

Metatarsus (jJ-frd, beyond ; Tapcos, the

instep), 116

ossification of, 122

Midriff (Sax. midd, middle ; hjif, the

belly), 30S
Morphology ((jLopcprj, form ; \6y05, dis-

course), 2

of bones of head, 73
of limbs, 122

of fasciae of trunk and hc»id, 332
of muscles of limbs, 260

of trunk and head, 332
Motorius oculi nerve, 528
Mouth, muscles of, 270
Movement, various kinds of, 132
Movements of ankle-joint, 174

clavicular, 148
of elbow, 154

foot and toes, 182
hij), 166
knee, 170
lower jaw, 145

occipito-vertebral, 140
of ])atella on femur, 171
of pelvis, 1 63

radius on uhia, 151
ribs, 143
shoulder, 150
vertebral column, 137
wrist and fingers, 1 59

Multifidus(?«,(<tow, mti\\y;Jindo, I cleave)

spina> nniscle, 303
Muscles, Descriptive Anatomy of, 1S3

abductor hreris pullids, 221
abductor indicis, 223
abdicdor loiigus ^wll icia, 21S

MrscLKS

—

continued.

abductor minimi digiti (hand), 222
minimi digiti (foot), 257
ossis metacarpi minimi digiti

(hand), 257
poUicis (hand), 221
pollicis pedis, 257

accessorius ad ilio-costalem, 300
adductor brevis, 241

gracilis, 240
longus, 241
magnus, 241
minimus, 243
pollicis manus, 222
pollicis ]>edis, 258

anconeus, 207
anomalus, 270
attollens auriculam, 265
attrahens auriculam, 265
auricularis, superior, anterior, et

posterior, 265
azygos pharyngis, 2S8

nvulre, 2S9
biceps fiexor cruris, 232

flexor cubiti, 205
biventer cervicis, 301
brachialis anticus, 206
brachio-7-adialis, 206
buccinator, 272
bulbo-cavernosus, 330
caninus, 271
cephalo-pharyngeus, 288
cervicalis ascendens, 300
circular of Santorini, 330
circumflexus palati, 290
cocc3'geus, 329
oomplexus, 301
compressor kciinsphceriilm lulhi, 330
compressor naris, 269
compressorcs vcnce dorsalis penis, 330
constrictor of pharynx, inferior, 286

middle, 287
superior, 2S8

isthmi faucium, 289
urethras, 330

coraco-brachialis, 204
corrugator supercilii, 267
cremaster, 31S
crureus, 239
cucullaris (like a hood), 1S7

curvator coccygis, 329
deltoid, 199
depressor alaj nasi, 270

anguli oris, 274
labii inferioris, 274

diaphragm, 308. Sec Diaphuagm.
diaphragma oris, 283
digastric, 281

dilatator naris anterior, 270
naris posterior, 270

dorsi-epitrochlcaris, 207
ejaculator urina>, 330
epitrochlco-anconcus, 207
erector clitoridis, 331

penis, 330
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Muscles—co?i<»mcd
erector spinte, 299
extensor brevis digitorum pedis, 247

brcvis hallucis, 247
carpi radiali* brevior, 216
carjji radialis longior, 216
carpi ulnaris, 218
coccygis, 305, 329
connnunis digitorum, 216
indicis, 220
longus digitorum pedis, 246
minimi digiti, 218
ossis metacarpi pollicis

(liand), 21S
U'oot), 245

primi interuodii pollicis, 219
{foot), 245

proprius pollicis, 245
secundi interuodii pollicis

(hand), 219
flexor accessorius, 253

brevis digitorum pedis, 256
brevis minimi digiti (hand), 222
brevis miuimi digiti pedis (loot),

brevis pollicis maniis, 222
brevis pollicis pedis, 257
carpi radialis, 210
carpi ulnaris, 211
digiti secundi ^rroprius (foot),

253
digitorum profundus, 213
digitorum sublimis, 211
longus digitorum pedis, 252
longus pollicis manus, 214
longus pollicis pedis, 253
perforans digitorum manus, 213
perforans digitorum pedis, 252
perforatus digitorum manus, 21

1

perforatus digitorum pedis, 256
frontalis, 264
gastrocnemius, 249
gemelli, 231
genio-glossus, 285
genio-liyo-glossus, 285
genio-hyoid, 284
gluteus maximus, 228

medius, 228
minimus, 229

gracilis, 240
hyo-glossus, 285
iliacus, 234
iliacus minor, 234
ilio-aponeurotic, 235
ilio-capsularis, 234
ilio-costalis, 300
ilio-i)soas, 234
incisivi, 271
indicator, 220
infraspinatus, 200
intercostal, external, 306

internal, 30b
action of, 312

iuterossei, of hand, 222
of foot, 258

'MvscLY.s—coniimied.
interspinales, 304
intertransversales, 304
ischio-cavernosus, 330
latissimus dorsi, 189
levator anguli oris, 271

anguli scapula?, 192
ani, 328, 331
cocc3-gis, 329
labii inferioris, 274
labii superioris proprius, 271
labii superioris alseque nasi, 269
menti, 274
palati, 289
palpebraj superioris, 267, 275
proprius alai nasi anterior,

270
proprius aire nasi posterior, 270
jirostatcv, 328

levatores costarum, 30S
longiores costarum, 308

longissimus dorsi, 300
longus colli, 296
lumbricales (worm-shaped muscles),

of hand, 213
of foot, 253

masseter, 278
mastoido-humcral, 292
viento-hyoid, 2S2
multifidus spina;, 303
mylo-glossus, 286
mylo-hyoid, 2S3
oblique, of eye, inferior, 277

superior, 275
obliquus abdominis exteruus, 315

internus, 317
capitis inferior, 305

superior, 305
obturator externus, 231

internus, 230
occipitalis, 264
occipito-frontalis, 264
omo-hyoid, 294
opponcns hallucis, 258

minimi digiti (foot), 258
opponens minimi digiti (hand), 222

pollicis, 222
orbicularis oris, 271

palpebrarum, 266
palato-glossus, 289
palato-pharyngeus, 289
palmaris brevis, 221

longus, 210
pectineus, 241
pectoralis major, 193

minor, 196
peroneo-calcaneus internus, 254
peroneus brevis, 248

longus, 248
tertius, 246

peroneus accessorius, 248
quartus, 248
quinti digiti, 248

plantar, 255
plantaris, 252
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Muscles—continued.

platysma myoicles, 272, 290
popliteus, 252
pronator radii ([iiadratus, 214

radii teres, 209
psoas magiius, 234

2)ari'us, 235
pterygoid external, 2S0

internal, 279
pterygoidcus propriiis, 280
puho-urethral, 331
pubo-vesical, 331
pyrauiidalis abdominis, 322
pyramidalis nasi, 269
pyril'ormis, 230
quadratus feiaoris, 231

lumborum, 322
nienti, 274

quadriceps extensor cruris, 237
radio-carpalis, 212
recti of eye, 275
rectus abdominis, 320

capitis anticus major, 296
capitis anticus minor, 296
cajiitis lateralis, 296
capitis posticus major, 305
capitis posticus minor, 305
femoris, 238

rectus stcrnalis, 30S
retrahens auriculam, 265
rhomboideus major, 192

minor, 192
rhomboideus occipitalis, 192
risorius (smiling muscle), 272
rotatores spina;, 303
sacci lachrtjmalis, 267
sacro-coccygtus jMsticus, 305
sacro-lumbalis, 300
salpingo-pliaryngous, 288
Santorini's, circular, 330

risorius, 272
sartorius, 236
scalenus anterior, 295

medius, 295
posticus, 296

semimembranosus, 233
semispinalis colli, 303

dorsi, 303
semitendinosus, 232
serratus magnus, ig6

posticus inferior, 298
posticus superior, 298

soleus, 250
sphincter ani, external or superfi-

cial, 327
internal or circular, 327

oris, 271
vagin;e, 331

spinalis cctricis, 305
spinalis dorsi, 301
splenius capitis, 299

colli, 299
stcrnalis hriitorum, 308
sterno-clcido-mastoid, 292
stemo-hyoid, 292

Muscles— co)i<«H?{f(f.

sterno-thyroid, 293
stylo-glossus, 286
stylo-hyoid, 283
stylo-hyoidcus alter, 283
stylo-pharyngeus, 28S
siibanconeus, 207
subclavius, 196
subcostal, 308
subcrureus, 240
subscapularis, 203
subscapulo-capsidaris, 203
supinator radii brevis, 218

longus, 215
supraspinatus, 200
syndestno-jjharyngciis, 287
temporal, 279
tensor palati, 290

tarsi, 267
vaginaj femoris, 235

tensor trochlea', 276
teres major, 200

minor, 201
thyro-hyoid, 293
tibialis anticus, 245

posticus, 254
secundus, 255

tihio-fascialis anticus, 245
traelielo-mastoid, 300
transversalis abdominis, 320

cervicis, 300
transversalis menti, 274
transversus pedis, 258

perincei, 329, 330, 331
traTisversxis nucha:, 265

orbitce, 276
trapezius, 1S7
triangularis oris, 274

sterni, 308
triceps extensor cubiti, 206
triticeo-glossus, 2S6
trochlearis, 275
vastus externus, 238

internus, 239
Wilson^s, 331
zygomaticus mnjor, 272

minor, 272
Muscles of abdomen, 314

action of, 322
anal, 327
of arm, upper, 204

action of, 20S
auricular, 265
of back, 297

action of, 305
cranio-vertebral, short posterior, 305
dorso-lateral (morphol.), 332
epicranial, 264

action of, 265
of eyelids and eyebrows, 265

action of, 269
femoral, anterior, 234

action of, 240
internal, 240

action of, 243
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JVIuscLES

—

continued.

femoral, posterior, 232
action of, 234

of foot, 256
action of, 259

of forearm, 208
action of, 224

genito-urinarj', 329
hamstring, 232
of hand, 221, 263

action of, 224
varieties of, 224

of head and neck, 264
of hip, 228

action of, 232
of h5'oid hone, 281

action of, 284
hypaxial (morphol.), 185, 333
lateral (morphol.), 334
of leg and foot, anterior, 243

external, 248
posterior, 248
action of, 259

of limh, lower, 226, 263
upper, 1 8 7, 262

of limbs, morphology of, 260
table of homologies of, 262

of little linger, 222
of lips and mouth, 270

action of, 274
of mastication, 27S

action of, 281

of neck, anterior, 291
action of, 294

lateral and iivevertebral, 295
action of, 297

of nose, 269
action of, 270

of orbit, 275
action of, 277

of palate, 288
action of, 290

paraxial (morphol.), 333
of perin;eum, 327

action of, 331
of pharynx, 286

action of, 290
plantar, short, 256
prevertebral, 296
pronators and flexors, 209

action of, 224
cf shoulder, 199

action of, 203
supinators and extensors, 215

action of, 224
of thigh, 232
of thorax, 306

action of, 311
of thumb, 22

1

action of, 225
of tongue, 284

action of, 286
oftrunk and upperliinb, anterior, 193

posterior, 1S7

action of, 19S

Muscles—continued.

ventral (morphol.), 334
ventro-lateral (morphol.), 1S5, 260,

333
Muscnlo-cutaneous nerve of arm, 587

of leg, 619
Musculo-phrenic (musculus, muscle

;

(ppvu, the diaphragm) artery, 391
]\Iuseulo-spiral nerve, 592
Mylo-glossus {fiv\7}, a mill, the jaw

;

y\it>(T(7a, the tongue), mus'.le,

2S6
Mylo-hyoid (p.ii\v, a mill, the jaw

;

hyoid bone) artery, 371
Mylo-hyoid groove, 55

muscle, 283
nerve, 545
ridge, 54

Myoides. Sec Platysma.

Myology {/j-vs, a muscle ;
\6yos, dis-

course), 183
Myotome (fj-vs, a muscle ;

ri^vw, 1 di-

vide), 185
Myrtiform (fxiiprov, a myrtle-berry

; for-

ma, shape) fossa, 48

Xaues (nostrils), 48, 58
posterior, 62
septiuu of, 65

Nasal (nasus, the nose), aperture, 58
arteries, 365, 373, 377
boue, 52, 74

ossification of, 72
canal, 48
fossa;, or cavities, 65
ganglion, 540
nerves. Sec Nerves
process, 48
spine, 36, 47
vein, 476

Naso-palatine nerve, 541
National differences in skull, 78
Navicular {navicula, a small ship or

boat) bone of foot, 115
homology of, 128

fossa, 44
Neck, of a bone, 8

Neck, fascite of, 291
muscles, anterior, 291, 292

lateral and prevertebral, 295
veins of, 475

Nerves, Descriptive Anatomy of, 519
abdominal of ilio-hypogastric, 600
abducent, 519, 547
accessoiT, spinal, 564

obturator, 604
articular of elbow-joint, 5S8

of hip-joint, 603, 604, 615
knee, 603, 605, 616, 619
shoulder-joint, 583, 5S5
temporo-maxillary joint, 544
wrist, 588

auditory, 548, 553
auricular, of auriculo-temporal, 543

great, 577
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Nerves—contbmed.
auricular, posterior, 550

of pneumoga.strie, 560
of great occipital, 573
of small occipital, 578

auriculo-teniporal, 543
buccal of facial, 551

of inferior maxillary. 543
cardiac, lower, 633

middle, 632
of pneumogastric, 561
upper, 631

carotid of jietrous ganglion, 556
of Vidian, 542

cavernous of penis, 642
cervical, divisions of, anterior, 575

posterior, 573
second, 576
snpertieial, 577

cervico-facial, 551
chorda tympani, 545, 549
ciliary, lung, 535, 536

short, 536
circumflex of arm, 584
coccygeal, divisions of, anterior, 606

posterior, 575
of Cotunnius, 541
crural, anterior, 604

summary of, 607
of genito-crural, 602

cutaneous, of abdomen, 597
calcaneo- plantar, 617
external, of arm, 593

of lumbar plexus, 602
niusculo-spiral, 593

internal, of arm, 5S5
small, 5S7
niusculo-spiral, 592
of thigh, 605

lateral, of last dorsal, 59S
middle, of thigh, 605
of obturator, 604
of small sciatic, 613
of thoracic, anterior, 597

lateral, 597
dental, anterior, 539

inferior, 545
lesser inferior, 546
posterior, 53S

descendens noni, 567
diaphragmatic, 57S
digastric, 550
digital, in hand, of median, 591

of radial, 593
of ulnar, 590

in foot, external plantar, 619
internal plantar, 618
musculo-cutaneous, 620

dorsal, divisions of, anterior, 593
posterior, 574

first, 593
of hand, 5S8
last, 598
of penis, 611

dorsidumbar, 59S

Nerves—continued.

facial, 548
summary of, 552

of great auricular, 5 78
of femoral artery, 604
frontal, 534

external, 535
internal, 534

gastric, 564
genital, 602
genito-crural, 601
glosso-pharyngeal, 554

summary of, 550
gluteal, inferior, 613

superior, 607
gustatory, 544
hi?emorrhoidal, inferior, 612, 642

superior, 642
hypogastric, 600
hypoglossal, 565

summary of, 56S
iliac, 600
ilio-hypogastric, 600
ilio-inguinal, 600
incisor, 545
inframaxiilary, 551
infra-orbital, 539

of facial, 551
infratrochlear, 535, 536
intercostal, first, 593

lower or abdominal, 597
upper or pectoral, 593

intercosto-humeral, 597
interosseous, of arm, anterior, 591

posterior, 394
of leg, 621

Jacobson's, 556
labial, of inferior dental, 545

of infraorbital, 539
lachrymal, 534
laryngeal, exteinal, 561

internal, 561
recurrent, 561

lingual, of fifth, 544
glosso-pharyngeal, 556

lumbar, divisions of, posterior, 574
anterior, 568

fifth, 607
lumlio-inguinal, 603
lumbo-sacral, 607
malar, of facial, 551

of orbital, 53S
masseteric, 543
mastoid, 578
maxillary, inferior, 542

summary of, 547
superior, 533, 537

sunimary of, 542
median, 590

sunnnary of, 591
mental, 545
motor of eye, common, 52S

external, 547
musculo-cutaaeous of arm, 587

leg, 619
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l^ERVES—continued.

musculo-spiral, 592
suiniiiary of, 594

mylo-hyoid, 545
nasal, 535

external or superficial, 535
of infraorbital, 539
inferior, 540

of Vidian, 542
naso-palatine, 541
obturator, 602

accessory, 604
occipital (of facial). 550

gi-eat, 573
small, 5 78

oculo-niotor, 519
cesopliageal, 563
olfactory, 526
ophthalmic, 533, 534

summary of, 536
optic, 527
orbital, 537
palatine, anterior or larger, 540

external, 540
posterior or smaller, 540

jialmar, of median, 591
of ulnar, 5SS

palpebral, 539
parotid, 543
pathetic, 519
jierineal, 610
peroneal, 620

communicating, 620
petrosal, superficial, large, 542

external, 549
small, 546, 556

phalangeal of pneumogastric, 560
of glosso-pharyngeal, 556
of spheno-palatine ganglion, 541,

542
of sympathetic, 630

phrenic, 5 78
plantar, cutaneous, 61S

external, 619
internal, 617

pneumogastric, 556
summary of, 564

popliteal, external, 615, 619
summary of, 622

internal, 615, 616
summary of, 619

portio dura, 548
mollis, 548, 553

pterygoid, external, 543
internal, 543

pudendal, inferior, 614
pudic, 610
pulmonary, of pneumogastric, 563
radial, 593
renal, 640
respirator}', external, 583
sacral, divisions of, anterior, 608

posterior, 574
fifth, 608

Nerves—continued.

sacral, fourth, 608
saphenous, internal, or long, 606

external, or short, 617
sciatic, great, 615

small, 613
scrotal, long, 610
spermatic, external, 602
spinal, 568. Sec Nerves, Spinal.

accessory, 564
splanchnic, great, 635

small, 636
smallest, 636

stylo-hj'oid, 550
suboccipital, 571, 575
subscapular, 584
supra-aeromial, 578
sujiraclavicular, 57S
.supramaxillary, 551
supraorbital, 535
suprascapular, 553
suprasternal, 578
supratrochlear, 534
temporal, of auriculo-temporal, 544

deep, 542
of facial, 551
of orbital, 537, 53S

temporo-facial, 551
malar, 537

thoracic, anterior, 584
posterior, 583

thyroid, 632
tibial, anterior, 619, 621

posterior, 617
tonsillitic, 556
trifacial, 532
trochlear, 519
tympanic. 556
ulnar, 588

summary of, 590
collateral, 592

Vidian, 541
of Wrisberg, 587

Nerves, Cranial, classification of, 519
connections with encephalon, 520
general distribution of, 523
first pair, or olfactory, 526
second pair, or optic, 527
third pair, 528
fourth pair, 530
fifth pair, 532

ophthalmic, 534
superior maxillary, 537
inferior maxillary, 542

sixth pair, 547
seventh pair, 54S

facial, 548
auditory, 553

eighth pair, glosso-j^haryngcal, 554
pneumogastric, 556
spinal accessory, 564

ninth pair, 565
Nerves, Spinal, 568

divisions ot^ anterior, 575
posterior, 571
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Xeryes, SrixAL

—

continurd.

length of, in spinal canal, 570
roots of, 569

Kekvep, Symi'atiietic, descriptive

Anatomy of, 626
ganglia of. Sec Ganglion
gangliated cords of, 626

cervical part, 628
lumbar part, 636
sacral part, 636
thoracic part, 633

plexuses of, 638. »SVc Plexuses
Nerves of abdomen, muscular, 625

of arm, cutaneous, 623
muscular, 208, 625

of back, cutaneous, 622
muscular, 624

of bladder, 642
of buttock, cutaneous, 623

muscular, 626
of eyelids and eyebrows, cutaneous,

622
muscular, 528, 530, 547, 624

of face, cutaneous, 622
muscular, 274, 624

of foot, cutaneous, 623, 624
muscular, 259, 626

of forearm, cutaneous, 623
muscular, 214, 221,625

of hand, cutaneous, 623
muscular, 224, 626

of head, cutaneous, 622
muscular, 624

of heart, 561, 630, 632, 638
of hip, muscular, 2S4, 624
of larynx, 561, 624
of leg, cutaneous, 62^,

muscular, 248, 255, 626
of limb, lower, cutaneous, 623

muscular, 626
upper, cutaneous, 623

muscular, 625
of lips, cutaneous, 622
oflungs, 563
of muscles of mastication, 626
of muscles between trunk and upper

limb, 192, 197, 625
of neck, cutaneous, 622

muscular, 294, 297, 624, 625
of nose, cutaneous, 622
of aisojihagus, 553
of orbit, muscular, 277, 624
of ovary, 642
of palate, muscular, 290, 624
of]H-nis, 623, 642
of perina-um, cutaneous, 623

muscular, 331, 625
of pharynx, 290, 561, 624, 630
of s(-rotum, 623
of shoulder, cutaneous, 623

muscular, 203, 625
of thigh, cutaneous, 623

muscular, 234, 240, 243, 626
of thorax, muscular, 311, 625
of thumb muscular, O25

Nehves—continued.

of tongiie, 286, 624
of trunk, cutanecjus, 622

muscular, 624
of uterus, 642
of vagina, 642
of vas deferens, 642
of vesicula seminalis, 642

Nervus abducens, 547
cardiacus profundus, seu magnus,

632
cardiacus superficialis, 630
ischiadicus major, 615
ischiadicus minor, 613
motor oculi externus, 547
motorius oculi, 528
oculo-nasalis, 535
patheticus, 530
renalis posterior, 636
splanchnicus supremus, 636
trigeminus, 532
trochlearis, 530
vagus (wandering nerve), 556

Neural {vevpov, a nerve), arches of cra-

nium, 76
ofvertebne, 24
canal, 10

septum, 332
spines of vertebra', 10

Neurapophysis {u(vpov, a nerve ; apophy-
sis), 10

Neurocentral suture, 20
NeiU'ology {vivpov, a nerve ; K6-yos, dis-

course), 519
Norma verticalis (vertical rule), 79
Nose, arteries of, 365, 373, 377

cavities or fossre of, 65
meatus of, 46, 66
muscles of, 269
nerves of, 535, 539, 541, 542, 622
septum of, 65
veins of, 476

Notch of acetabulum, 103
of bone, 9
interclavicular, 26
intercondylar, 109
jugular, 33
sacro-sciatic, loi, 103
scapular, 82
sigmoid, 55
su}iraorbital, 35
suprascapular, S3

Notches of vertebra?, 10

Nuclei of cranial nerves, 521
Nutrient artery of femur, 459

fibula, 465
humerus, 402
ilium, 448
radius, 409
tibia, 464
ulna, 409

Oblkjte inguinal hernia, 337
muscles of eye, inferior, 277

superior, 275
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Obliquus abdominis extenius, 315
intemus, 317

capitis, 305
Obturator {ohturo, I stop up) artery, 442

relation to liernin, 341
fascia, 327
foramen, 100, 103
mem])rane or lif^ament, 163
muscles, 230, 231
nerve, 602

accessory, 604
Occipital (occi2)ut, the back of tlie head)

angle, 79
artery, 366
bone, 31

articulations of, 137, 140
ossification of, 67

crest, 33
foramen, 31, 65
fossffi, 33
gi-oove, 39
lymphatic?, 517
nerve, of facial, 550

great, 573
small, 578

protuberances, 33
ridge, 33
sinus, anterior, 484

posterior, 483
vein, 479

of diploe, 4S

I

Occipitalis muscle, 264
Occipito-atlantal ligaments, 140
Occipito-axial ligaments, 140
Occipito-l'rontal aponeurosis, 264
Occipito-frontalis muscle, 264
Occipito-mastoid suture, 57
Occipito-parietal suture, 57
Oculo-motor nerve, 519
Odontoid {bZ6vs, gen. oSovTor, a tooth

;

tiSoy, shape) ligament, 139, 140
process of the axis, 12, 21

(Esophageal arteries, 387, 420, 425
lymphatic glands, 513
nerves, 563
plexus, 563

(Esophagus, foramen for in diaphragm,

3"
lymphatics of, 514

Olecranon [wKivri, the elbow ; Kpoifos, a

helmet), 89
fossa of, 87

Olfactory nerve, 526
Olivary jn'ocess, 42
Omo-hyoid (Sifj-os, the shoidder; liyoid

bone) muscle, 294
OTihthalmic {o<pQa>^iJi6s, an eye) artery,

375
ganglion, 536
nerve, 533, 534
vein, 484

Opisthotic (oinadev, behind ; ovs, gen.

wt6s, the ear), portion of temporal
bone, 69

Opponens muscle, thumb, 222

Opponens

—

continued.

muscle, toe, 25S
Optic foramen, 44, 60, 65

nerve or tract, 527
Orbicular ligament, 150
Orbicularis oris, 271

palpebrarum, 266
Orbital arch, 35

bones, 74
foramina, 36
nerve, 537
plate of ethmoid bone, 45
l^rocess of palate bone, 50

Orbito-sphenoid bone, 74
Orbits {orbita, a circle), 59

fascife of, 2 78
muscles of, 275, 277
nerves passing into, 5_;0

Organs and textures, I

Origin of muscles, 184
Orthognathous (opdSs, upright

;
yi'ddos, a

jaw) skulls, 79
Os calcis, 114

articulations of, 1 74
homology of, 12S

ossification of, 122

centrale, 128
coxae (tlie bone of the hip), 100
linguffi, 55
magnum, 92

ossification of, 100
planum, 45
pubis, 102

homology of, 123
ossification of, 122

unguis, 52
Ossa suprasternalia (bones above the

sterniun), 27
Ossa triquetra (triangular bones), 58
Ossa "Wormii, 58, 67
Osseous {OS, a bone) tissue, 7
Ossification, 8

of bones of head, 67
of pelvis and lower limb, i iS

of upper limb, 95
of ribs and sternum, 30
of vertebrffi, 19

Osteology (da-riou, a bone ; hoyos, dis-

course), 7
Otic (oZs, gen. ut6s, the ear) ganaiion,

546
Ovarian artery, 433

nerves, 642
plexus, 494
vein, 494

Palatal bones, 74
Palate bone, 49

ossification of, 72
hard, 47, 49
muscles of soft, 288
plate of superior maxilla, 47
soft, 288

Palatine arteries, 364, 372, 373
canal, 48, 61
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Palatine

—

continued.

foraiaiun, 47, 48, 50, 62
nerves, 540
veins, 476, 477

Palato-glossus muscle, 289
Palato-pliarj'ngeus muscle, 2S9
Palmar arches, 411, 41S

ligaments, carpal, 156
carpo-metacarpal, 157
metacarpal, 158

nerves, of median, 591
of ulnar, 588

Palmaris muscle, brevis, 221
longus, 210

Palpebral arterj', 377
nerve, 539
vein, 476

Pampiniform (pampinus, a tendril

;

forma, shape), plexus, 494
Pancreas, lymphatics of, 511
Pancreatic arterj', 428

plexus, 640
vein, 501

Pancreatico-duodenal arteries, 427, 42S
Panniculus adiposus, 1S6

carnosus, 186, 291
Par vagum, 556
Parapophysis (Tropa, beside ; apophysis),

II, 24
Paraxial {Trapa, beside ; axis) muscles,

333
Parietal bone, 34

ossification of, 68
foramen, 34

Parieto-mastoid suture, 58
Parotid fascia, 291

nerve, 543
vein, 477

Patella (a dish or plate), 1 10

ligament of, 167
lateral, 170

movement of (*n femur, 171
ossification of, 119

Patellar plexus, 607
Pathetic nerve, 519
Pectineus muscle, 241
Pectoral region, fascia of, 193
Pectoralis major muscle, 193

minor, 196
Pedicles of vertebra, 10

Pelvic fascia, 326
girdle, 123
plexus, 641

Pelvic and thoracic limbs, homologous
bones in, 129

Pelvis (a basin), 100, 104
articulations of, 159
axis of, 106
brim of, 104
compared with shoulder, 123
diiferences in the sexes, 106
dimensions of, 107
distinctive characters of in man, 130
fascia' of, 326
lower or true, 104

Pelvis

—

continued.

lymphatics of, 508
ossiiication of, 118
position of, 105
up}ier or false, 104

Penis, dorsal artery of, 447
nerve of, 611
vein of, 500

lymphatics of, 50S
muscles of, 264
nerves of, 623, 625, 642

Perforans muscle, in hand, 213
in foot, 252

Perforating arteries of foot, 467, 471
of hand, 419
of thigh, 458
of thorax, 391

Perforatus muscle, of hand, 211
of foot, 256

Pericardiac arteries, 391, 420
Pericranium (repi, about ; Kpaviov, the

skull), 264
Perimysium (Trepi, around ; nvs, a

muscle), 183
Perinteum (Trepi, about ; vaioi, I am

situated), fascia of, 325
muscles of, 327

in female, 331
nerves of, cutaneous, 623

muscular, 331, 625
Perineal artery, superficial, 445, 447

transverse, 446
fascia, 325
nerve, 610

Periotic (irepi, about ; oSy, gen. inos, the

ear) portion of temporal bone, 69,

74
^

Periosteum (Tepi, about ; oariov, a bone),

7
Perivascular spaces or canals, 5 1

8

Peroneal {jripovr], the pin of a Inickle,

the fibula) arteries, 464, 465
bone, 112
nerve, 620
vein, 496

Peronei muscles, 246, 248
Pcroneo-calcaneits intcmus muscle, 254
Petro-mastoid portion of temporal bone,

69> 74
Petrosal nerves, largo, 542

external, 549
small, 546, 556

sinuses, 483
Petrous {Trerpa, a rock) ganglion,, 555

portion of the temporal bone, 37, 39
Phalanges {(pdXay^, a rank of soldiers) of

fingers, 94
articulations of, 159
ossification of, loo

of toes, 117
articulations of, iSl

ossification of, 122

Pharyngeal artery, 373
nerve, of glosso-pharjmgeal, 556

of pneumogastric, 560



INDEX TO VOLUME I. 671

Pharyngeal—continued
nerve, of spheno-palatine ganglion,

541. 542
of sympathetic, 630

plexus, 556, 560, 630
vein, 479

Pharynx {(pdpvy^) muscles of, 286
nerves of, 624

Phrenic (ippriv, the diaphragm) artery,

inferior, 435
superior, 391

nerve, 578
vein, 494

Pia mater, lymphatics of, 518
Pillars of abdominal ring, 316

fauces, 2S8
Pisiform (pisum, a pea

; forma, shape)

bone, 92
ai-ticulation of, 157
ossification of, 100

Pituitary (pilidta, phlegm or mucus)
fossa, 42

Plane, mesial, 5, 6

Plantar {planta, the sole of the foot) ar-

teries, 465, 466
fascia, 255
muscles, 255
nerves, 617, 618, 619

Plantaris muscle, 252
Planum temporale (temporal plane), 34
Plate, mesial, of vomer, 51

orbital of frontal bone, 35
of ethmoid, 45

palate, of palate bone, 49
of superior maxilla, 47
pterygoid, internal and external,

44
tympanic, 40
vertical of ethmoid, 45

Platysma myoides {irKaTvajxa, a plate,

from irXarvvoi, I extend ;
/ui/s, a

muscle ; elSoy, shape), 272, 290
Plexus, subperitoneal arterial, 437
PLExrsEs of nerves, aortic, 640

brachial, 582
cardiac, 638
carotid, 629
cavernous, 629, 630
cervical, 577

summary of, 5S0
posterior, 573

coeliac, 640
coronary, of heart, 638

of stomach, 640
cranial, 62S
cystic, 640
diaphragmatic, 639
epigastric, 639
gangliosus, 641
gastro-duodenal. 640
gastro-epiploic, 640
hepatic, 640
hj'pogastric, 641

inferior, 641
infraorbital, 540

Plexuses—continued,

intermesenteric, 640
lumbar, 598
mesenteric, inferior, 64I

superior, 640
oesophageal, 563
pancreatic, 640
patellar, 607
pelvic, 641
pharyngeal, 556, 560, 630
preaortic, 635
prevertebral, 687
prostatic, 642
pulmonary, 563
pyloric, 640
renal, 640
sacral, 609
solar, 639
spermatic, 640
splenic, 640
suprarenal, 639
tympanic, 556
vaginal, 642
vesical, 642

Plexuses of veins, choroid, 481
hcemorrhoidal, 49S
ovarian, 494
pampiniform, 494
prostatic, 49S
pterj'goid, 477
spermatic, 494
uterine, 500
vaginal, 499
vertebral, 493
vesical, 498

Pueumogastric (trvevfKtiv, the lung
;

yacTTrjp, the stomach) nerve, 556
Popliteal artery, 461

line. III

lymphatic glands, 506
nerves, 615, 616, 619
vein, 497

Popliteus muscle, 252
Portal vein, 500
Portio dura, 54S

mollis, 548, 553
Postaxial ( ?;os/, behind ; axis) borders of

limbs, 126

Postsphenoid bone, 70
Poupart's ligament, 316
Preaortic plexus, 635
Preaxial (^'rce, before ; axis) borders of

limbs, 126

Premaxillary angle, 80
bone, 72, 74

Presphenoid bone, 70
Pressure, effects of on skull, 81

Presternum {prae, before ; sternum), 25,

26
Prevertebral fascia, 292

muscles of neck, 296
plexus, 687

Process of bone, 8

acromion, S3

alveolar, of superior maxilla, 46
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Process

—

continued.

angnlar, on'rontal lioiif, 36
auditory, external, 40
basilar, 31, 34
clinoid, posterior, 42
coraeoid, 83
coronoid of lower jaw, 55

of ulna, 89
en siform, 25
falciform, 162

liamular, 44
malar, 48
mastoid, 39
nasal, 48
odontoid, 12, 21

olivary, 42
orbital, of palate bone, 50
pterygoid, 42, 44
pyramidal, 50
sphenoidal, 50
spinoiis, of sphenoid bone, 43
styloid, of temporal bone, 40, 62

of radius, 88

of ulna, 90
supracondyloid, 87
turbinated, superior and inferior,

46
uncinate, 46
vaginal, 40
zygomatic, 38

Processes, accessory, of lumbar verte-

bra?, 14, 25
mammillary, of lumljar vertebra',

15, 24
of vertebra", articular, 10, 11, 12,

spinous, 10, II. 12, 13, 14

transverse, 10, u, 12, 13, 14

serial relations of, 24
Processus cochleariformis (spoon-shaped

process), 41

Profunda artery of arm, 402
of penis, 447
of thiuh, 457

Prognntlious (Trpo, forward; -vvoidos, a

jaw) skulls, 79
Promontory of sacrum, 15

Pronation and pronator {pro7ins, having
the face downward), 224

Pronator and Hexor muscles, 209
nerves of, 214

Pronator quadratus, 214
teres, 209

Prootic (Trpo, l)efore ; oSs, gen. urus, the

ear) centre, 69
Prostatic plexus (nerves), 642

(veins), 498
Protuberance, occipital, external, 33

internal, 33
Psoas (>(/aa, the loin) muscles, 234, 235
Pterygoid (irTepi/|, a wing ; elBos, shape)

arteries, 371
bones, 74
canal, 44
fossa, 44

Pterygoid

—

continued.

muscles, 279, 280
nerves, 543
plates, 44
plexus, 477
processes, 42, 44

Pterygoideus pruprlus muscle, 2S0
Pterygo-maxilhiry fissure, 60

ligament, 272
Pterygo-palatine artery, 373

canal, 44. 61

Pubic arteries, 443, 452
articulation, 163
bone. Sec Os Pubis
portion of fascia lata, 227

Pubo-femoral ligament, 165
Puho-itretkrnl ^muscle, 331
Puho-vcsical muscle, 331
Pudendal nerve, inferior, 614
Pudic artery, accessory, 447

external, 456
internal, 444
in female, 447

nerve, 610
vein, 496

Pulmonary artery, 345
varieties of, 350, 353

nen'e of pneumogastric, 563
plexuses, 563
veins, 346

Pyloric arteiy, 425
plexus, 640

Pyramidal process of palate bone, 50
Pyramidalis abdominis, 322

nasi, 269
Pyriformis ( pyrus, a pear

; forma, shape)
muscle, 230

Qu.\PKATUs femoris, 23

X

lumborum, 322
menti, 274

Quadriceps extensor muscle, 237

PiADiAL arter)-, 413
varieties of, 417

nerve, 593
vein, 486

Kadiated ligament, 140
Eadio-carpal articulation, 154
Radio-cnrpalis muscle, 212

Eadio-ulnar articulations, 150

Radius (a rav, or the spoke of a wheel),

S7
movement of on ulna, 151

ossification of, 97
Eadix longa ganglii ciliaris, 536
Eamus (a branch

; 2^^- rami) of ischium,

103
of lower jaw, 54
of pubic bone, 102

cervicalis princeps (art.), 366
communicans peronei (nerve), 617

tibialis (nerve), 617
descendens noni (nerve), 567

oculo-nasalis (nerve\ 535
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Eamus

—

continued.

superficial is wo\x (a.rt.), 416
Eami intestini tenuis (art.), 42S

retrogradi (art), 418
Eanine {rana, a. frog ; also a swelling

under the tongue) artery, 364
vein, 476

Pieeeptaculum chyli, 505
ganglii petrosi, 555

Eecti muscles of head, anterior, 296
posterior, 305

of eye, 275
Becto-vesical fascia, 326
Eeetuin, lymphatics of, 511
Eectus abdominis, 320

femoris, 238
sternalis, 308

Eecurrent ai-teries. Sec Artery
laryngeal nerve, 561

Eenal {ren, the kidney) artery, 432
plexus, 640
vein, 494

Eespiration, movements of, 311
Eespu'atory nerve, external, 583
Eetinacula (restraining bands) of tendons,

1S6
Eetrahens auriculam mirscle, 265
Eetzius's classitication of skulls, 79
Ehomboid {pofjL^os, a rhomb, or C(|uilateral

four-sided figure with oblicpie an-

gles; elSos, shape) ligaments, 146
Shomboideus muscle, major and minor,

192
Eibs, 27

articulations of, 140
cartilages of, 29
ossification of, 30
movements of, 143

Eidge of bone, 8
superciliary, 35
mylo-hyoidean, 54
occipital, 33

Eidges, condylar, 86
Eing, abdominal, external or sunerficial,

316
internal, or deep, 324

crural, 324
Eisorius {rideo, I langh) muscle, 272
Eostrum (a beak) of spheuijid bone, 42
Eotation, 133
Eotatores spinas, 303
Eotula (dim, of rota, a wheel), 1 10

Saceal {sacrum) arteries, middle, 437
lateral, 449

canal, 17
cornua, 15
foramina, 15, 16

lymphatic glands, 509
nerves, (Hvision of, anterior, 60S

posterior, 574
fourth and fifth, 60S

plexus, 609
vein, middle, 494

Saero-coccygean artic illation, 160

Sacro-coccygcus ^wsticus vinscle, 305
Sacro-iliac articulation, 161

Sacro-lumbalis muscle, 300
Sacro-sciatic foramina, 162

ligaments, 162
notches, 103

Sacro-vertebral articulation, 159
Sacrum {os sacrum-, the sacred bone ;

because formerly oftered in sacri-

fices), 9, 15
articulations of, 160
ossification of, 21

varieties of, 17
Saddle-angle of skull, So
Sagittal [sagltta, an arrow) suture, 58
Salpingo-pharyngeus {<rdKT?iyt,, a trumpet;

(pdpuy^, the pharynx) muscle, 288
Santorini's muscle, circular, 330

risorins, 272
Saj^henous (0-0*771/17^, manifest) nerve,

external, 617
internal, 606

opening, 495
vein, long, 495

short, 496
Sartorius {sartor, a tailor) muscle, 236
Scalene tubercle, 28
Scalenus {aKaXrjvds, with une(|ual sides)

muscles, 295, 296
Scapho-cuboid articulation, 177
Sea})ho-cuneiform articulation, 178
Scaphoid {(TKd(pri, a skiif or boat ; dSos,

shajie) bone of foot, 115
articulation of, 175, 177
ossification of, 122

bone of hand, 91
ossification of, 100

Scapho-lunar bone, 12S
Scajiula, 81

compared with ilium, 124
ligaments of, 146, 148
ossification of, 95

Scapular artery, 3S9
notch, 82
vein, posterior, 477

Scapulo-clavicular articulation, 146
Scarpa's foramina, 48

triangle, 454
Schindylesis (crxifSyAecu, I sydit), 131

Sciatic (tVx'OJ', the hip) artery, 448
nerve, great, 615

small, 613
notches, loi, 103

Sclerotome {aK\Tip6s, hard ; ri/j-vw, I

cut), 185
Scrotal hernia, 337

nerve, long. 610
Scrotum (a hide), lymphatics of, 50S

nerves of, 623
Segmentation of muscles, 185

Segmented character of vertebrate skele-

ton, 3
Segments, vertebral, 5

Sella Turcica (Turkish saddle), 42
Semilunar bone, 91

X X
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Semilunar

—

continued.

bone, ossification of, lOO
cartilaf,^es of knee. 169
cavity of radius, 88
f^anglia of synipatlietic, 639

Semimembranosus muscle, 233
Semispinalis muscle, 303
Semitendinosus muscle, 232
Sense capsules or cavities, 76
Septa, neural and haemal, 332

intermuscular, of arm, 204
foot, 256
forearm, 208
leg. 244
tliigli, 277

Septum (a partition, from sepio, I hedge
in), crural, 341

narium, 65
Serial homology of vertebra?, 2Z
Serrated {serra, a saw) suture, 131
Serratirs muscle, magnus, 196

posticus, 298
Sesamoid {(rricrafwv, a kind of small

grain ; elSos, shape) bones, 9
of fingers, 95
radial, 128

of toes, 117
ulnar, 127

Sexual differences in skull, 78
in pelvis, 106
in femur, no

Sheath, crural, 227
Shin-bone, no
Shoulder, articulation of, 148

compared with pelvis, 123
fascia of, 199
ligaments of, 148
muscles of, 199
nerves of, cutaneous, 623

muscular, 203, 625
Sigmoid (G, a form of the letter criyixa,

sigma ; dSos, shape) artery, 432
cavity of ulna, 89
notch, lower jaw, 55

Sinus (a hollow) of aorta, 348
basilar, 484
of bone, 9
eavr'rnous, 483

nerves in, 530
rircular, 483
cjronary, of heart, 504
falcifonnis inferior, 482

superior, 482
frontal, 36, 67
of jugular vein, 479
lateral, 482
longitudinal, inferior, 4S2
longitudinal, superior, 4S2
maxillary, 49, 67
occipital, anterior, 484

posterior, 483
pedis, 176
petrosal, inferior, 4S3

superior, 4S3
of portal vein

, 500

Sinus

—

continued.

straight, 482
tentorii, 4S2
transverse, 482, 484

Sinuses, air, in bones of head, 66
ethmoidal, 45, 67
sphenoidal, 42, 67
of Valsalva, 348
venous, of cranium, 481

Skeleton ((XKeKKw, I dry), 2, 7
ada]ited to erect attitude, 123
axial, relation of bones of limbs to,

122

Skull, anterior region of, 58
as a whole, 56
base of, external, 61

internal, 6;^

bones of, 31
difference from animals, 130
differences in from age, 77

natioTi, 78
sex, 78

external surfiice, 58
forms of, 77

irregular, 80
fossa; of, 63
grooves for blood-vessels in, 65
homologies of, 73
interior of, 62

lateral region of, 60
morphology of, 73
ossification of bones of, 67
superior region of, 58
sutures of, 56
vertebrate theory of, 76

Scemmerring's classification of cranial

nerves, 519
Solar {sul, the sun) plexus, 639
Soleus (soica, a sandal, or sole of a shoe,

also a sole fish) muscle, 250
Somatome ((7aJ^a,abody ; Ttfxvtn, I cut), 5
Spermatic artery, 433

cord, 336
nerve, external, 602
plexus (nerves), 640

(veins), 494
vein, 494

Sphenoid [fftpriv, a wedge ; el5os, shape)

bone, 41
ossification of, 70

Sphenoidal crest, 42
fissure, 44, 60, 65

position of nerves in, 530
process of palate bone, 50
sinus, 42, 67
spongy bones, 42, 71

Spheno-maxillary fissure, 60
fossa, 60

Spheno-palatine artery, 373
foramen, 50, 61

ganglion, 540
Spheno-parietal, suture, 58
Sphincter ((T((>iyyu, 1 bind) ani, external,

327
internal, 327



INDEX TO YOLUME I.
675

S]Mncicr—continued.
oris, 271

Yagin?e, 331

Spina bifida, 22

Spinte mentales, 54
Spinal accessory nerve, 564

arteries, 383. &c AkterIES

cord, veins of, 493
nerves, 568. ^'cc IS euves

veins, 491 . •,. 1

anterior longitudinal, 492

posterior longitudinal, 493

Spinalis cervicis, 305

dorsi, 301

Spine. Sec Vertebral Column

Spine of bone, 8

ethmoidal, 42

of ilium, anterior and posterior, loi

ischium, 103

nasal, 36, 47
neural, 10

occipital, 33
of OS imbis, 103^

scapula, 81, 82

tibia, 103

Sr)inous processes of vcrtebrce, 10

of sphenoid bone, 43

Splanchnic nerve, great, 635

small, 636

Spleen, lymphatics of, 511

Splenic artery, 428

plexus, 640
vein, 501

Splenius {splcnium, a pad) muscle, 299

Spongy bones, ethmoidal, 46, bb
°

inferior, 50, 53, 66, 74
sphenoidal, 42

ossification of, 71

Squamosals, 74 .

Sr^uamous {squama, a scale) portion ot

temporal bone, 37

suture, 58, 131

Squamo-zvgoniatic centre, 69

Stellate ligament, 140

Stenson, foramina ot, 47

Sternal artery, 391
lymphatics, 513

Sternalishruiorumvniscle, 30b

Sterno-clavicular articulation, 146

Sterno-cleido mastoid muscle, 292

Sterno-hyoid muscle, 292

Sterno-mastoid arteries, 363, 366

Sterno-thyroid nmscle, 293

Sternum (arepvov, the breast or chest},

25
ligaments of, 142

ossification of, 30

Stomach, lymphatics of, 511

Straight sinus, 482

Stratiim internum circulare, 330

Stylo-glossus muscle, 286

Stylo-hyoid ligament, 55, i45

muscle, 283
nerve, 550

Styloid (o-tCXos, a style or pen
;

el5oy,

shape) process of radius, 88

of temporal bone, 40

of ulna, 90
Stylo-mastoid artery, 367

foramen, 40, 62

Stylo-maxillary ligament, 14S, 27S

Stylo-jjharyngeus muscle, 288

Subacromial bursa, 140

Subanconeus muscle, 207

Subclavian artery, 379
branches of, 382

surgical anatomy of, 392

varieties of, 352, 383

vein, 489
Subclavius muscle, 196

Subcostal groove, 28

muscles, 308

Suberureus muscle, 240

Subcutaneous fascia, 186

Sublingual artery, 364
Submaxillary ganglion, 547

vein, 476
Submental artery, 365

vein, 476
Suboccipital nerve, 571, 575

Subperitoneal arterial plexus, 437

Subpubic arch, 104

fascia, 325
ligament, 163

Subscapular arteries, 389, 395

nerve, 584
vein, 489

Subscapularis fossa, 81

muscle, 203
Sahscapulo-capsularis muscle, 203

Sulcus of bone, 9
frontalis, 36
olfactory, 526

Superciliary ridge, 35

Superficial fascia, 186
,, 1 i n

Supination {supmus, lymg on the back),

224 - ^

Supinator and extensor muscles, 215

nerves of, 220

Supinator brevis, 218

lougus, 215
Supra-acromial artery, 359

nerve, 578
Supraclavicular nerve, 575

Supracondyloid process, 87

Supramaxillary nerve, 551

Supra-occipital bone, 33

Supraorbital artery, 375
foramen, 35, 59. 60

nerve, 535
vein, 476 .

Suprarenal capsules, lymphatics cf,

512
artery, 432
plexus, 639
vein, 494

Suin-ascapular artery, 357
ligament, 148

nerve, 553
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Suprascapular

—

continued.

notch, 83
vein, 477

Snpraspinatus muscle, 200
Supraspinous fossa, Si

ligaments, 137
Suprasternal nerve, 578
Supi-atrochlear nerve, 534
Sural {sura, the call") arteries, 462
Surgical anatomy of arteries, axillarj',

399
brachial, 405
carotid, common, 360
iliac, common, 439

external, 453
internal, 453

femoral, 461
subclavian, 392

of hernia, femoral, 340
inguinal, 335

Suspensory ligament of penis, 314
Sustentaculum tali (the support of the

astragalus), 114
Sutures (sufiira, a seam), forms of, 131

coronal, 57
frontal, 37
fronto-parietal, 57
interparietal, 58
lambdoidal, 57
neuro central, 20
occipito-mastoid, 57
occipito-parietal, 57
parieto-mastoid, 58
sagittal, 58
spheno-parictal, 58
squamous, 58
temporo-parietal, 58
transverse, 58

Symmetry of form, 5
Sympathetic nerve, 626. Sec Nerve,

SYMPATHETIC
Symphysis (crvi/, with, together ; (pvca, I

grow) of lower jaw, 54
pubis, 102, 163

Synarthrosis (trw, with, together ; &p9poy,

a joint), 131
Synchondrosis {aw, with, together

;

X^fSpos, cartilage), sacro-iliac, 161
Syndesmo-phdrynrjcus muscle, 287
Synostosis {avv, with, together ; ocrriov, a

bone). So
Synovial bursa?, or sheaths, 1S6

of ankle, 174
of atlas, 137
of axis, 138
carpal, 157
costo-central, 140
costo-stcrnal, 142
of elbow-joint, 154
of llexors of fingers, 211
of hip, 166
of knee-joint, 170
nietacarj)a], 159
metata,rsal, 181

radio-cai-pa], 154

Synovial bursa?

—

co.ifimccd.

ladio-nlnar, 151
of ribs, 140, 142
of shoulder-joint, 150
sterno-clavicular, 146
tarsal, 176, 177
tarso-metatarsal, 180
of temporo-raaxillary articulation,

.
^^\

tibio-iibnlar, 173
of vertebr;!?, articulating, 136

Systemic arteries, 346
veins, 472

Tables of skull, 62
Tabular bones, S

portion of occipital bone, 33
Talo-scaphoid {talus, the astrngalus

;

scaqylioid) ligament, 176
Talus (a die), 115. See Astragalus
Tarsal {tarsus) artery, 469

articulations, 1 74
Tarso-metatarsal articulations, 179
Tarsus ( rapcjos, the upper surface of the

foot), 114
homologies of, 127
ligaments of, 174
movements of, 182

ossification of, 122

Temporal(fcjn2)ora, the temples)artery, 367
anterior, 369
deep, 371
middle, 369
posterior, 369
varieties of, 369

bone, 37
ossification of, 69

fascia, 279
fossa, 60
lymphatics, 517
muscle, 279
nerve, of auriculo-temporal, 544

deep, 542
of facial, 551
oforbitaC537, 53S

vein, 476
deep, 477
of diploe, 48

1

Temporo-facial nerve, 551
'I emporo-malar nerve, 537
Temjioro-maxillary articulation, 144

vein, 475
Temporo-parietal suture, 58
Tendo Achillis (tendon of Achilles) 251

palpebrarum, 267
Tendon, central or cordiform, of dia-

phragm, 311
conjoined, of abdominal muscles, 317

Tensor palati, 290
tarsi, 267
trochlerc, 276
vaginte femoris, 235

Teres major, 200
minor, 201

Terms, descriptive, 5
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Testis, Ijmiphatics of, 512
Theii:\r (64vap, the palin of tlie Iiain.1)

promineuce, 221

Tliigh, bone of, 107
iascite of, 226
muscles of, anterior, 234

internal, 240
posterior, 232

nerves of, cutaneous, 623
muscular, 234, 240, 243, 626

Thoracic (thorax) aorta, 419
arteries, 395
axis, 398
duct, 504
ganglia, 633

_

nerves, anterior, 5S4
posterior, 5S3

veins, 4S9
Thorax (OiLpa.^, a breast-plate), 25

as a whole, 29
lymphatics of, 512, 513
muscles of, 306

Thumb, arteries of, 417
muscles of, 221

Thymic [tliijmus gland) arteries, 391
vein, 474

Thymus gland, lymphatics of, 514
Thyro-hyals, 55, 74
Thyro-hyoid muscles, 293
Thyroid artery, inferior, 3S7

superior, 361
axis, 3S6
foramen, 100, 103
nerves, 632
veins, 474, 479, 480

Tibia (a pipe or flute, from its supposed
resemblance), no

homology of, 127, 129
ossification of, 119

Tibial arterj', anterior, 46S, 471
posterior, 463

nerve, anterior, 619, 621

posterior, 617
vein, 496

Tibialis anticus, 245
posticus, 254
secuvdus, 255

Tihio-fascial is anticus muscle, 245
Tibio-libular articulations, 172, 173
Toe, gi'eat, muscles of, 257
Toes, bones of, 117

movements of, 1S2

muscles of, 256
transverse ligament of, 256

Tongue, muscles of, 284
nerves of, 2S6, 624

Tonsillar artery, 365
Tonsillitic nerve, 556
Torcular (a wine or oil-press) Herophili,

482
Tracheal artery, 387
Trachelo-mastoid {rpaxv^os, the ueclc,

mastoid) muscle, 300
Tract, olfactory, 526

optic, 527

Transversalis fascia, 324
muscle, abdominis, 320

cervicis, 300
menti, 274

Transverse arteries. Sec Atitert
ligament Sec Ligament.
processes of vertebra^, 10, 24
sinus, 484

Transvcrsus nuchcc, 265
orbitw, 276

Transversus pedis, 258
perinaji, 329, 330, 331

Trapezium {Tpa.irfQoy, a geometrical

figure, dim. of rpdirf^a, a tabic

or board), 192
ossification of, 100

Trapezius muscle, 187
Trapezoid bone, 92

ossification of, 100
ligament, 340

Triangle of Hesselbach, 339
Scarpa's, 454

Triangularis oris, 274
sterni, 308

Triceps (three-headed) muscle, 206
Trifiicial nerve, 532.
Trochanter 'rpoxai'Trjp, Tpoxa-'^fu, words

implj'ing turning) major, 107
miiioi-, 108

Trochanteric fossa, 107
Trochlea [rpox'^ia, a pulley) of humerus,

S6
of orbit, 275

Trochlear nerve, 519
Trochlearis muscle, 275
Trunk, articulations of, 133

fascifB of, anterior, 193
posterior, 1S7

morphology of, 332
lymphatics of, 508
muscles of, abdominal, 314

dorsal, 297
perineal, 325
thoracic, 306
morphology of, 332

nerves of, cutaneous, 622
muscular, 624

Tuber calcis, 1 14
olfactorium, 526

Tubercle of bone, 8

of OS calcis, 1 14
ribs, 28
scaphoid bone. 115

tibia, III

zj-goma, 39
Tuberculuni sellie, 42
Tuberosity of bone, 8

of hunierus, 85
bicipital, 87
of ischium, 103

palate bone, 50
superior maxillaiy bone, 48
tibia. III

Tunica abdominalis, 314
vaginalis, henna iu, 338
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Turbinated (coiled, from turbo, a whirl)

bones. 8ce Spongy bones
Tympanic (tymjmiium, tlic drum of the

ear) artery, 370
bones, 74
nerve, 556
plate, 40, 70
ring, 69

Tympano-hyal bones, 74

Ulna {wXfvn, the elbow), 89
compared with bones of leg, 127
ossitication of, 97

Ulnar artery, 407
varieties of, 410

nerve, 588
collateral, 592

veins, 4S6
Umbilical artery, 440
Umbilicus, cicatrix of, 322
Unciform (uncus, a hook

;
forma, shape)

bone, 93
Uncinate {uncus, a hook) process of

ethmoid bone, 46
Ungual {unguis, a nail) phalanges, 95
Ureter {oiipiw, I pass urine), lymphatics

of, 512
Urethra {olpov, urine), ligament of, tri-

angular, 325
Uterine artery, 441

lilcxus, 500
Uterus (womb), lymphatics of, 512

nerves of, 642
Uvula (dim. oiuru), 288

muscle of, 289

Y.A.GIXA, nerves of, 642
Vaginal artery, 442

]>lexus, 642
process, 40

Valsah-a, sinuses of, 348
Vas deferens, artery of, 440

nerves of, 642
Vasa aberrantia, brachial, 404

brevia of the stomach, arteries, 428
veins, 501

chylifera or lacten, 509
Vastus muscle, e.xternus, 23S

internus, 239
Veins, pulmonary, 346
Veins, Systemic, Descrijitive Anatomy

of, 472
acromial thoracic, 4S9
alar, 4S9
angular, 476
auricular anterior, 477

posterior, 477
axillar}-, 4SS
azygns, 489

lelt or small, 491
right, 490

l)asilic, 487
brachial, 488
brachio-ecphnlic, 473
iironciiial, 491

\Eiyii< — continued.

buccal, 476
capsular, 494
cardiac, 503

great, 503
posterior, 503
small or anterior, 504

cephalic, 4S6
of cerebellum, 481
cer('l)ral, 480
of choroid jdexus, 48

1

circumflex iliac, dee^i, 49S
superficial, 496

of shoulder, 489
coronary, of heart, 503

stomach, 501
of cranium, 4S0. Sec Sinuses,
cystic, 501
dinital, inferior, 477

superior, 477
diaphragmatic, 474
of diploe, 485
dorsal, spinal, 492

of jieuis, 500
duodenal, 501
emulgent, 494
epigastric, 498

superficial, 496
facial, 475

common, 475
communicating, 477
transverse, 477

femoral, 497
frontal, 475

of diploe, 485
of Galen, 481
gastric, 501
gastro-epiploic, 501
of head and neck, 475

heart, 503
hepatic, 494
iliac, external, 498

internal, 491
common, 500

infraorbital, 476
innominate, 473
intercostal, anterior, 474

superior, 474
jugular, anterior, 479

external, 477, 489
internal, 479

jugulo-cephalic, 487
labial, 476
laryngeal, 479
lingiuil, 479
of lower limb and pelvis, 495

deep, 496
superficial, 495

lumbar, 494
ascending, 494

mammary, internal, 474
masseteric, 476
maxillary, internal, 477
median basilic, 487

cephalic, 487
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Veins—continued.

median cutaiieoiis, 487
inediastiiial, 474
meningeal, middle, 477
mental, 476
mesenteric, inferior. 502

superior, 501

nasal, 476
occipital, 479

of dipioe, 481
ophthalmic, 484
ovarian, 494
palatine, 476, 477
jtalpehral, inferior, 476

superior, 476
pancreatic, 501
parotid, 477
peroneal, 496
pharyngeal, 479
phrenic, 494
popliteal, 497
portal, 500

sinus of, 500
pndic, external, 496
I'adial cutaneous, 486
ranine, 476
renal, 494
sacral, middle, 494
saphenons, long, or internal, 495

short, or external, 496
scapular, posterior. 477
spermatic, 494
spinal, 491

anterior longitudinal, 492
posterior longitudinal, 493

of spinal cord, 493
s]ilenic, 501
subclavian, 4S9
submaxillar}', 476
submental, 476
subscapular, 489
supraorbital, 476
suprarenal, 494
suprascapular, 477
temporal, 476

deep, 477
middle, 476
of dipioe, 481

temporo-maxillary, 475
thoracic, inferior and superior, 489
thymic, 474
thyroid, superior, 479

middle, 480
inferior, 474

tibial, 496
ulnar, cutaneous, 486

deep, 467
of upper limb, 485

deep, 487
superficial, 486

of vertebrre (bodies), 492
vertebral, 489

Veins, plexuses of. See PLEXUSES
Velum pendulum palati, 288
Veua a^ygos major, 491

Vena

—

continued.

cava, 493
inferior, 493

opening in diaphragm for,

311.
varieties of, 495

superior, 472
cordis jnagua, 503
hemiazygos, 491
parunibilicalis, 503
portte, 500

tributaries of, 501
salvatella, 486

Vense basis vertebrarum, 492
coniites vel satellites (companion or

satellite veins>, 488, 496
cordis minima?, 503

parvse, 504
Galeni (veins of Galen"), 481

Venesection, caution regarding, 406
A^enter (belly) of scajuila, 8

1

Ventral {venter, a belly) muscles, 334
Ventro-lateral muscles, 185, 260, 333
Ventro-inguinal (renter, the belly, inrjucn,

the groin) hernia, 338
Vertebra dentata, 12

prominens, 1

1

Vertkbr.e, 9
cervical, 10

first and second, 1

1

coccygeal, 17
dorsal, 12

fixed or united, 9
general characters of, 9
groups of, 10

homology of, 22
lumbar, 13
movable, 9
number of, 9
ossification of, 19
sacral, 15
veins of bodies of, 492

Vertebral aponeurosis, 299
artery, 383
column, 9

as a whole, 18

articulations of, 133
in child and ni adult, 130
curves of, 18

movements of, 137
ossification of, 19
veins of, 4S9

plexus, 493
segments, 5

Vertebrate homology, 5
theory of skull, 76
type of skeleton, 2

Vesical arteries, 440
ligaments, 326
plexus, nerves, 642

veins, 498
Vesico-prostatic artery, 440
Vesicula seminalis, nerves of, 642

Vessels. See Artemes, Veins, and
Lymfhatic's
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A'iJinii arteiy, 373
fiinal, 44, 61

nerve, 604
A'incula accc-ssoria teiidinnni, 212
Titveous {vilrum, glass) table of skull, 62
Volar (vola, the palm of the hand)

artery, superficial, 416
Vomer (a ploughshare), 51

ossificatiou of, 72

"Wii.i.is, classification of cranial nerves,

.519
circle of, 37S

Wilson's muscle, 331
Wings of sphenoid bone, 43
AVormian bones, 58
Wrisberg, ganglion of, 63S

nerve of, 3S7

Wrist, articulation of, 154
extension of, 225
rlexion of, 224
movements of, 159
nerves of, 588

XiruisTEUN-uji (^i(po<s, a sword ; ajipvov,

the breast, 26

Zona orbicularis, 165
Zygapophj-ses iCvy, root of Cevyvvfn, I

yoke, orjoin together; axtoplnjsis),

10, 24
Zygoma (a cioss-bar, or bolt, from root

above given), 38
Zygomatic arch, 60

fossa, 60
Zj-gomatici muscles, 272

END OF 7GLUME I.
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