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v PREFACE.

knowledge of signs by avoiding an unnecessary maultiplication of
them, by adopting a convenient classification, by pointing out dis-
tinctly their differential characters, and by the introduction of a few
new names which are in themselves descriptive.

The experience of the author having led to certain results which
he ventures to believe enlarge somewhat the scope of physical ex-
ploration, increasing, also, the facility and accuracy with which
different signs are discriminated, it may not be considered amiss to
enumerate here certain points to which the attention of the reader
of the work is especially invited. The distinctive characters of the
signs obtained by auscultation and percussion are derived almost
exclusively from differences relating to intensity, pitch, and quality
of sounds. An acquaintance with the acoustic signs, to be precise and
accurate, must, in the opinion of the author, be based on characters
thus derived; whereas, without an appreciation of distinctions re-
lating to intensity, pitch, and quality, the knowledge of these signs
is comparatively indefinite and unreliable. The studies of the author
have been directed especially to characters relating to the pitch, in
conjunction with those relating to the quality, of acoustic signs, and
from differences in pitch, hitherto but little considered, he has de-
rived distinctions which he believes to be of much practical value.
By means of differences in pitch, conjoined with those of quality,
the respiratory sign called bronchial or tubular breathing, may be
readily distinguished from the cavernous respiration; a prolonged
expiratory sound proceeding either from vesicular emphysema or
an abnormal exaggeration of the vesicular murmur, that is, not denot-
ing solidification of lung, need never be confounded with the pro-
longed expiration which denotes a tuberculous or some other solidi-
fying deposit; exaggerated or puerile breathing is easily recognized
as distinct from what has been called rude respiration; the vocal
sign called bronchophony is distinguished from a simple increase of
the resonance of the voice, and the pectoriloquy arising from solidi-
- fied lung is discriminated from the pectoriloquy which signifies a
pulmonary cavity. Attention to the pitch of the resonance ob-
tained by percussion, renders sometimes apparent a slight degree
‘of dulness which would otherwise not be perceived; and it enables
the observer to perceive, in certain cases, that a morbid disparity
between the two sides, as regards intensity of resonance, is due to
an exaggerated, or as the author prefers to call it, a vesiculo-tympa-
nitic resonance on the side most resonant, and not to dulness on the
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18 ANATOMY AND PHYSIOLOGY.

I. Tae THoORACIC PARIETES.

The portion of the skeleton called the thorax is composed of the
dorsal vertebree, the ribs, and the bones of the sternum, forming by
their union, together with their intervening cartilages, a truncated
cone, designed to protect the organs which it contains, and to be
subservient to certain movements concerned in respiration. The
bony arches, the ribs, exclusive of the two last on each side (reckon-
ing, as is usual, from the summit of the cone downward), are joined,
either to the sternum, or to each other, by cartilages to which the
walls of the chest are in a great measure indebted for their elasticity
and mobility. The superior seven ribs joined to the sternum are
called the ¢rue ribs, and the remaining five on each side are dis-
tinguished as the false ribs. The two lowest on each side, from the

fact that their anterior extremities are disconnected from those
situated above them, as well as from each other, are known as the
JSloating ribs. The elasticity of the costal cartilages is greatest in
early life; it becomes impaired, as a general rule, in proportion to
age, and with advanced years may be nearly lost in consequence of
ossification. Under these circumstances the alternate increase and
diminution of the thoracic capacity with the two acts of respiration,
so far as the successive expansion and contraction of the thoracic
walls are therein involved, must of necessity be in some measure
restrained.

The direction of the first rib is nearly horizontal. The remainder
have an oblique direction downward, the obliquity increasing with
each inferior rib. Below the third rib the costal cartilages also have
an oblique direction, but not corresponding to that of the ribs. At
a short distance from the point of their attachment to the ends of
the ribs, they pursue an upward direction to their sternal connections.
Hence a line coincident with the axis of these ribs, forms with a line
passing through the axis of their cartilages, an angle which is less
obtuse with each inferior rib. The length of the costal cartilages
also increases successively with the three lowest of the true ribs.
These anatomical points, viz., the oblique downward direction of the
ribs and the oblique upward direction of the costal cartilages, are
provisions for the respiratory movements, so far as these movements
relate to the anterior and lateral portions of the chest. With the
act of inspiration, more especially when its force is voluntarily






20 ANATOMY AND PHYSIOLOGY.

the surface, being observable especially in front and laterally, at
the lower part of the chest. They are everywhere visible, except
in the portions covered by the scapulee, in cases of great ema-
ciation. A change as respects this anatomical point occurs in cer-
tain morbid conditions, viz., when' there is an accumulation of a
large quantity of liquid in certain cases of pleuritis, or an accumu-
lation of liquid and air in pneumo-hydrothorax. Under these cir-
cumstances the intercostal depressions are abolished, and the inter-
vening integument may even project beyond the level of the ribs
when a very large quantity of liquid or air is contained in the pleural
sac.

The scapule and clavicles, with the soft parts, give to the thorax
- a shape quite different: from that which it presents divested of these
appendages. Compared to a truncated cone, the base is now above.
These superadded bones, certain muscles investing portions of the
thoracic walls, and, in the female, the mammary gland, offer obstacles
in the way of exploring the chest for the physical signs of disease,
which will be noticed hereafter in connection with the consideration
of these signs. 4

The partition wall separating the chest from the abdomen is the
tendino-muscular septum, the diaphragm, springing from the lumbar
vertebrae, from the first to the fourth inclusive, and attached to the
six inferior ribs. Examined from below it forms a vaulted or arched
roof of the abdominal cavity, its upper surface having a correspond-
ing convexity extending into the thoracic cavity on each side. The
height to which this convexity rises in the two sides is not equal,
being greater in the right than in the left side. In the former it
rises as high as the fourth intercostal space; in the latter to a level
with the fifth rib. Thus the right chest has a vertical diameter
somewhat less than that of the left. Accumulation of liquid within
the pleural sac, and dilatation of the air-cells in some cases of emphy-
sema, may cause, mechanically, depression of the diaphragmatic arch;
and, on the other hand, enlargement of the liver on the right side,
and, on the left side, enlargement of the spleen, or distension of the
stomach, will produce an elevation above the normal height.

The contraction of the muscular portion of the diaphragm di-
minishes its vaulted form, depressing it to a plane, thereby extend-
ing the vertical diameter of the thoracic space. In this way it
becomes the most important agent in the act of inspiration, resuming
its convexity with the act of expiration. These movements are liable
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The interemts] sparee at the Juwer part of the chest are some-
what widened with the aet of inepiration. sud eonversely contracted
with expirstion, At the summit of the chest, however, the reverse
of thin is the case.  The ribs spproximate very slightly in inspira-
tion, in consequence of each rib being raised slightly more than the
one nhove it,

I'ho intercostsl depremsions which are apparent at the inferior
portion of the chest laterally and anteriorly, in thin persons, are
wont conspicuous in the set of inspiration, and are increased in pro-
portion to the extent of the inspiratory movements. This is the
rule, hut, necording to Besu and Maissiat, exceptions are occasion-
ally to he olmerved,

The respiratory movements in the adult female differ in a re-
markable manner from thowe which have been described as belong-
ing to the male wex, In the adult female the superior portion of
the vhent prokents, in the net of inspiration, an expansion notably
greater than in malow, the movoments of the inferior portion of the
vheat, and of' the abdomen, being proportionably less prominent.
The vonteant in thin respect between the two sexes is striking.
e winlt male,™ to gquote the language of Walshe, ¢““seems to the
oy i beenthe with the abdomoen and the lower ribs, from about the
tonth to the aixthy the adult fomale, with the upper third of the
whaat alane ' I other words, the breathing peculiar to females is
e 2t rdor waated Ly po, whorean in males it is chiefly the abdom:-
wal pearally sowmbined, more or leas, with the inferior costal type.
AN alanae thin diltovense in the the sexey, it is only necessary
that e attentian b dieseted to the subject when in the presence
WA, DL W v sspesially conapicnons when the breathing is con-






28 ANATOMY AND PHYSIOLOGY.

to modifications of the chest induced by tight lacing. He states that
‘““the form of the chest and the respiratory movements do not differ
perceptibly in girls and boys below the age of ten.” Still, he re-
marks, ¢“it is probable that in females, even if they wore no stays,
the thoracic respiration would be relatively greater, and the diaphrag-
matic less, than in man.” Judging from the foregoing statements
by those who, within the past few years, have made the respiratory
movements the subject of extensive investigations, it would seem
that, although a certain amount of influence may be attributable to
dress, the difference which has been pointed out is not wholly derived
from that source. :

The respiratory movements are modified by age. This is owing,
in a great measure, to the differences as regards the flexibility and
elasticity of the costal cartilages which belong to different periods
of life. In boys, the costal expansion is greater than adults, for
the reason just-stated; and in old men, when the cartilages become
ossified, forming with the ribs one unyielding piece, the diaphrag-
matic movements are increased, and the costal movements propor-’
tionably diminished. Between the two extremes of life, the charac-
ter of the respiration will be likely to approximate to that belong-
ing to the one or the other, according to the proximity of the indi-
vidual to boyhood or old age. In aged persons, whose costal carti-
lages are ossified, the action of the muscles elevating the ribs tells
exclusively on their sternal ends; hence the motion of the sternum
is marked, and owing to the greater length and obliquity of the
inferior true ribs, the lower portion of the sternum is raised and
projected more than the upper portion. An effect somewhat similar
is produced in cases of permanent expansion of the chest from dila-
tation of the air-cells in cases of emphysema. The costal cartilages,
although not rendered comparatively non-elastic by ossification, are
kept on the stretch by the abnormally increased volume of the lung,
and the ribs and sternum move upward in the act of inspiration ¢“as
if in one piece.”

Infants present this modification: the abdominal movements are
less, and the thoracic movements proportionably greater than in
youth after the period of infancy is passed.

To determine with exactitude the amount of the alternate expan-
sion and contraction of different parts of the chest with the two acts
of respiration, some method of accurate measurement must, of course,
be employed. An apparatus for this end has been devised by Sibson,












32 AXATOMY AND PHYSIOLOGY.

From the facts which have been stated relative to ordinary breath-
ing, it follows that the expiratory movement commences at the in-
stant the inspiratory ceases. The latter is merged into the former,
with scarcely any appreciable interval between the two. So far as
the expiratory movement is readily appreciable, it appears to be
considerably shorter than the inspiratory, and an interval of some
duration seems to elapse, after the completion of an expiratory act,
before the next inspiration commences. This interval, however, is
more apparent than real. After the expiratory movement ceases to
be obvious, the pulmonary organs probably continue to contract, in
a manner not readily appreciable, nearly if not quite to the recur-
rence of the act of inspiration, unless restrained by a voluntary
effort. The latter part of this movement is due, not to primary
contraction of the thoracic parietes, but to continued collapse of the
lung, together with the pressure of the abdominal viscera. Walshe
estimates the interval between the end of one expiration and the
beginning of the next inspiration, at one-tenth of the period occu-
pied by both acts. But if we were to be guided by the cessation of
the olvious abdominal and thoracic movements, the interval would
be considerably greater.

Judging from a cursory examination, or from attention to one’s
own respiration, the act of expiration appears shorter in duration
than that of inspiration. The two acts, however, as determined by
the chest-measurer of Sibson, in ordinary respiration, are generally
equal in duration. When a difference exists, the expiration is oftener
prolonged. This is apt to be the case in the tranquil breathing of
women and children. It characterizes also the respiration in old
age. In hurried breathing, in females especially, the expiratory
act becomes relatively lengthened.

Neither the inspiratory nor the expiratory act is performed with
& uniform degree of rapidity. The inspiration is at first slow, be-
comes gradually quicker, and again is retarded toward its close.
The expiratory act is performed more quickly at first, and during
the latter part more slowly than the inspiratory. These facts will
in a measure account for certain differences which distinguish the
expiratory from the inspiratory sound, as determined by ausculta-
tion in health and disease.

Deviations from the natural rhythm of the respiratory movements

. will be found to furnish characteristics of some forms of disease. In
cases of obstruction seated in the larynx, or other parts of the air-
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II. PrLMoxary Oreaws.

The lungs are the light spongy bodies contained within the chest,
in which are effected the blood-changes constituting the function of
hematosis. These organs are double, consisting of the right and
left lung, each occupying a lateral half of the thorax. The lung
on each side is provided with a distinct membranous envelope—the
pleura—which, after furnishing a covering for the pulmonary surface,
i reflected upon the thoracic wall, and forms a shut sac, presenting
the same arrangement as the serous membranes in other situations.
The two pleural sacs are in contact at the median line, forming, by
their juxtaposition, the mediastinal partition, or septum, dividing
the two sides of the chest. Joined directly beneath the sternum,
they diverge to form the anterior mediastinum which incloses the
remnant of the thymus gland ; approximating, and becoming united,
they again separate, forming the middle mediastinum which contains
the fibrous sac, or pericardium, inclosing the heart; and by a third
separation is formed the posterior mediastinam, through which pass
the descending aorta, thoracic duct, ete. The portion of this mem-
brane investing the lungs is called the pulmonic or risceral pleura;
and that lining the walls of the chest, the costal or parietal pleura.
A third portion, forming a covering for the floor of the thoracic cav-
ity—the diaphragm—is called the diaphragmatic pleura. Between
the free surfaces of the two former portions in each lateral half of
the chest is what is termed the carity of the pleura—erroneously so
called, inasmuch as the free surfaces being in contact, there does
not exist, strictly speaking, a cavity. Between these surfaces,
within the shut sac of the pleura, liquid effusion takes place in pleu-
ritis, and hydrothorax, accumulating, in some cases, to the amount
of several pounds, compressing the lung into a small solid wass,
and prodacing changes in the external conformation of the chest
which have been already noticed, viz., enlarging its size, pushing
outward the intercostal spaces, elevating the ribs from their oblique
towards a horizontal direction, widening the distance between them,
and compromising more or less the mobility of the affected side.

The parietal or costal portion of the pleura is thicker than the
visceral or pulmonary portion, or the portion covering the diaphragm.
The areolsr tissue uniting the membrane to the parts which it
invests, called the subserous areolar tissue, is more abundant and












38 ANATOMY AND PHYSIOLOGY.

bronchial tubes, and the air-cells or vesicles. These, combined, give

- to the lungs their distinctive structural characters. The bronchs,
after penetrating the lung, divide and subdivide in all directions,
the divisiona generally being of the kind called dickotomous, ¢. e.
consisting of two branches, the mode of division most favorable for
the speedy transmission of air. As the branches increase in number,
they diminish in size, until at length they become extremely minute,
and, finally, the ultimate ramifications, the capillary bronchial tubes,
terminate in the vesicles or cells. The structure of the bronchial
tubes, which are found to present in different situations important
anatomical differences in addition to their gradations in size, and of
the air-cells, the relations of the latter to the former, etc., must be
understood before the student is prepared to enter on the study of
diseases affecting the respiratory apparatus.

But prior to directing attention to points pertaining to the struc-
ture of these constituents of the lung, the pulmonary lobules should
be described. What are ordinarily called the lobules of the lungs,
are small portions of pulmonary substance, irregular in shape, united
together, and at the same time, isolated by means of intervening
areolar tissue. The latter forms what is termed the interlobular
sepla.

If the surface of the lung be closely examined, it is found to
present a great number of polygonal figures, indicated by dark
lines. These lines, most marked in the adult, owe their dark color
to pigmentary matter deposited in the interlobular areolar tissue.

. The figures are very irregular both in form and size. As regards
the latter, they vary from a quarter of an inch, to an inch in diam-
eter (Kolliker). These polygonal divisions are found to contain sub-
divisions, which are the pulmonary lobules. Different lobules, al-
though in juxtaposition, have not, as already stated, any direct com-
munication with each other. This is demonstrated by the following
experiment. If a blowpipe be introduced beneath the pleural cov--
ering of the lung, and the subserous areolar tissue inflated, the air
is forced into the interlobular partitions, the areolar tissue in the
two situations being continuous. The lobules are thus surrounded
by air, and rendered more conspicuous, but none gains admission
into the cells or vesicles entering into the composition of the lobules.
By careful dissection of lungs taken from a young subject, and
especially from the feetus, the different lobules may be separated
from each other. They are then found to be quite distinct, being





































































LATERAL REGIONS. 61

2. INFRA-AXILLARY.—A section here would embrace, in addition
to lung substance on both sides, a portion of the spleen and stomach
on the left side, and on the right side the upper part of the liver.
The liver rises on a vertical line in the middle of the axillary space,
or the linea azillaris, as high as the eighth rib. '

The topographical divisions of the chest have been described in
this section, and the relations of the several regions to the organs
lying beneath, stated briefly, but comprehensively enough to prepare
the student to enter on the study of physical exploration. The
details that have been presented are in themselves dry and uninter-
esting; nevertheless, they should not only be read and compre-
hended, but dwelt upon until they become perfectly familiar, as a
preparatory step to the subjects which are to follow. In order to
obtain a clearer knowledge of the regions, and that the mind may
become so familiarized with them as to refer to them, and their
important anatomical relations, with readiness, it will be found to
be a useful exercise to practise mapping them out either on the
patient or on the cadaver. By marking with ink or black paint
the boundary lines of the different divisions, their situations, etc.,
will very soon become firmly impressed on the memory, and much
more satisfactorily and usefully illustrated, than by means of pic-
tures or diagrams.






PART L

PHYSICAL EXPLORATION OF THE CHEST.















66 PHYSICAL EXPLORATIOY OF THE CHEST.

2. Listening, with the ear applied directly tothe chest, or through
a conducting instrument. to Jiscover morbid sounds produced by the
movements of the air in respiration. or by the acts of speaking and
coughing. This method is called zuscultation.

3. Examining the chest with the eve, to see if there be deviations
in form or symmetry, and if the visible motions be unnatural. This
method is called inspection.

4. Applying the hand to the chest. to ascertain whether abnormal
sensations are appreciable by toach. due to the movements of respira-
tion, and more especially the act of speaking. This method is called
palpation.

5. Measuring the chest, or parts of the chest, by means of a tape,
or graduated measure, and other instruments, to obtain accurate
information of alterations in size and mobility. This method is
called mensuration.

6. Shaking the body to develope sounds produced when liquid and
air are contained in a cavity. which oceurs, occasionally, as the result
of disease. This method is called succussion.

The phenomena resulting from the six methods of examination just
enumerated, are called pAysical #igns. in distinction from the ordi.
nary symptoms of disease, and the latter are sometimes called
rational or vital symptoms. The worls signs and symptoms, are
often used without any adjective. the tirst to denote the physical and
the second the vital phenomena of disease. It is convenient thus to
employ these terms, and there can be no objection to attaching to
each the distinctive sense just mentioned, in conformity with conver-
tional usage.

The branch of physical science especially involved in the practice
of physical exploration, is that which treats of the phenomena and
laws of sound, viz., acoustics. An adequate knowledge of physical
signs, however, requires only an acquaintance with acoustic principles
sufficiently obvious, and with which almost every one is familiar.
Although it may be true that a thorough acquaintance with the
science of acoustics will qualify one to understand more fully and to
investigate with greater success the signs based on the facts of that
science, this is not necessary in order to comprehend and apply,
sufficiently for all practical purposes. the rules of physical diagnosis.
It is important, however, before entering on the study of the signs
which are obtained by the two first named methods of exploration,
viz., percussion and auscultation, to have a clear apprehension of
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302 PHYSICAL EXPLORATION OF THE CHEST.

disease does not exist; or, if the amount of vital capacity proper to
an individual in health be known, and it be found that this amount
is not diminished, it may be fairly presumed that the pulmonary
organs are sound.

HisToRY.

The remarks made under this head, in connection with the subject
of Inspection, Chapter IV, are equally applicable to Mensuration.
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PART IL

DIAGNOSIS OF DISEASES AFFECTING THE
RESPIRATORY ORGANS.






















































































































































SUMMARY OF PHYSICAL SIGNS BELONGING TO ASTHMA. 367

SUMMARY OF PHYSICAL SIGNS BELONGING TO ASTHMA.

Exaggerated percussion-resonance. Retraction of the base of the
chest in front and the epigastrium in the act of inspiration. Vesic-
ular murmur enfeebled or abolished. Sibilant and sonorous rales,
with both respiratory acts, loud and diversified, extensively diffused
over chest. Moist rales, in some cases, at the close of the par-
oxysm,
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582 DISEASES OF THE RESPIRATORY ORGANS,

Exercise or the use of the voice in conversation furnishes the evi-
dence of want of breath. Under these circumstances dyspncea, with
lividity of the prolabia, may be produced, which is rarely observed
while patients are at rest. The pulse in the majority of cases is more
or less accelerated, ranging from 80 to 120 per minute; but I have
observed it to be even below the normal average, viz., 64 per minute.
Sweating frequently occurs at night, not uniformly preceded by a
febrile paroxysm or exacerbation. Chills or chilly sensations from
time to time are apt to occur, even when the disease is simple, <. e.,
not complicated with tuberculosis, and also when the liquid contained
in the chest is not purulent. The digestive functions may be more
or less disordered, but in some instances the appetite is good, and
the ingestion of food occasions no disturbance during the whole
progress of the disease. Pallor of the countenance is marked in
some cases, but in others the aspect is not notably morbid, although
the chest be filled with liquid effusion. In a large proportion of
cases, if the disease be uncomplicated, the progress of the affection
is not attended by great loss of weight or emaciation. The strength
is sometimes preserved in an astonishing degree. I have known
instances in which the disease was allowed to pursue its course with-
out recciving any medical treatment, the patients prosecuting, most
of the time, laborious occupations. The diagnosis in these cases was,
of course, made retrospectively. It is not uncommon for cases to
come under observation when the disease has existed for several
weeks or even months without any previous application having been
made for medical aid, little or no inconvenience having been expe-
rienced except from want of breath in active exercise. Employments
involving violent exertions, such as chopping and sawing wood,
stonecutting, the duties of a housemaid of all work, and active
participation in the rough outdoor ‘sports of youth, have been con-
tinued in cases that have fallen under my notice, when the chest
was filled with liquid which, under these circumstances, has pro-
gressively diminished by absorption.!

The symptoms of chronic pleuritis embracing so little that is dis-
tinctive, the disease is not only confounded with other pulmonary
affections, especially phthisis, by those who do not avail themselves of

1 The rate of mortality from uncomplicated chronic pleurisy in my experience
is about 17 per cent.






























642 ' DISEASES OF THE RESPIRATORY ORGANS.

been supposed to indicate the presence of pus rather than serous
effusion, depends on the quantity of liquid, together with a condition
of the intercostal spaces which causes them to yield to pressure,
and is significant alike of both varieties. The occurrence of hectic
paroxysms, of more marked and persisting febrile movement, or
greater gravity of the local and general symptoms, cannot be
relied upon. I have known the fact of an enormous accumulation
of liquid, which was found to be purulent, to be discovered accident-
ally only a few days before death. Cases of empyema, as well as
of ordinary chronic pleuritis, are liable to be overlooked, patients
being able to go about, and supposed to labor only under general
debility, or some malady not scated in the chest. Several such in-
stances have fallen under my notice.

Assuming it to be determined that the pleural sac is more or less
filled with liquid, a point which, as has been seen, by means of
physical exploration, may be settled with promptness and certainty,
it is highly desirable, with reference to the prognosis and the man-
agement, to decide, if possible, whether the liquid be purulent or
not. A rational conclusion may be formed with considerable confi-
dence if, the quantity of liquid being large, it remains stationary,
and more especially, if it continue to increase, in spite of judicious
therapeutical measures to promote its diminution by absorption.
In the great majority of cases of ordinary chronic pleuritis these
measures are, to a greater or less extent, successful : the amount
of fluid is reduced, although, after a time, its farther reduction may
not be effected. A purulent fluid being with great difficulty ab-
sorbed, it is much more likely to remain undiminished or to increase.
As regards the relative quantity of liquid at different periods, this
can of course be ascertained with precision by repeated explorations.

But although the physical signs and symptoms are not adequate
to afford positive information as to the character of the liquid con-
tained in the pleura, this point may be settled readily and demon-
stratively by a method involving little or no difficulty or danger. I
refer to the use of the exploring canula. The cases reported within
the past few years by Dr. Bowditch, of Boston, and others, in which
paracentesis thoracis was performed after the plan proposed by Dr.
Morrill Wyman, of Cambridge, Mass.,! show that the operation may

1 Vide Am. Jour. of Med. Sciences, April, 1852. The method referred to con-
sists in using a small canula, which is attached by a flexible tube to a suction-
pump, so constructed that the fluid may be removed from the chest through the
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tomed to do twice daily, he was obliged to lie upon the floor with his
face downward, and the body inclined to the left. A probe intro-
duced into the orifice showed the existence of a circumscribed cavity,
the vertical length being about five inches, and the orifice near its
upper extremity. On forced expiration, air was expelled through
the aperture with an audible noise; and the patient stated that
sometimes when the orifice was first opened by detaching the in-
crusted lymph with which it became sealed, the passage of the air
occasioned a loud report.

To prevent the accumulation of liquid in the cavity, Professor
Gross penctrated it with a trocar at its lower extremity, and estab-
lished, by means of a tent, a fistulous orifice in this situation. This
treatment speedily effected a cure, the cavity becoming obliterated
in a few weeks.

The existence of several, or multilocular, collections was pre-
sumed in a case which came under my observation five years since,
of which the following is a brief account: The patient, a girl four-
teen years of age, had been subject for several years to a loud, hard
cough, with a small, transparent, frothy expectoration. Five weeks
previous to the date of my examination, she had suddenly expecto-
rated a quantity of purulent matter. She continued to expectorate
the same matter for a day or two, and the expectoration then ceased.
Afterward, during the following five weeks, she had several similar
attacks. The general health was not much impaired. On exam-
ination of the chest, there was modcrate dulness on percussion at the
summit of the right side, with no distinct abnormal modification of
the respiratory sound. Absolute flatness existed over the lower and
most of the middle third on the right side, with absence of respira-
tion in front and laterally. Behind, on the right side, good percus-
sion-resonance extended to the base. There were no rales, and
neither the bronchial nor the cavernous respiration. Tenderness on
percussion was observed over the right mammary region. Nine
months afterward, this patient seemed quite well, but, on slight ex-
amination, flatness over the lower part of the chest on the right side
still existed. She had had no purulent expectoration for some time.

Interlobar pleuritis with liquid accumulation presents difficulties
in the way of diagnosis still greater than when the collections are
situated between the costo-pleural surfaces. The pressure of the
liquid here is not directly upon the thoracic parietes. Pulmonary
substance, more or less compressed, intervenes between the liquid
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these circumstances will prevent the occurrence of this sign. The
opening into the pleural cavity may be too small for its production.
‘Other things being equal, amphoric respiration is marked in pro-
portion to the size of the fistula, and the calibre of the bronchial
tubes to which it leads. Skoda, explaining this sign by the theory
of consonance, contends that communication is not necessary; a thin
stratum of tissue not preventing its production. He is peculiar in
entertaining the belief that the communication very rarely becomes
persistent, the opening almost invariably being closed, partly by the
compression of the lung, and partly by the effusion.

Amphoric respiration, when present, is not diffused equally over all
the space occupied by air, but is either limited to a circumscribed
area, or heard at a certain point with an intensity which gradually
diminishes as the ear is removed from it. Its maximum of intensity
is, of course, over the site of the perforation; and it is therefore to
be sought for in cases of tuberculosis where rupture is most apt-to
occur, viz., postero-laterally, between the third and sixth rib.

Respiratory sound is suppressed over the space occupied by liquid
effusion. This space extends from the base of the chest upward to
a distance proportionate to the quantity of liquid. At the summit,
especially behind, the bronchial respiration may be discovered over
the lung which is not only condensed by pressure, but in addition,
generally solidified by tuberculous deposit. It is, however, rarely,
if ever, loud. The existence of tuberculous cavities in the com-
pressed lung may sometimes be ascertained by their physical signs.
On the healthy side, the respiratory sound is exaggerated.

The vocal signs vary, not only in different cases, but in different
parts of the chest in the same case. Absent below the level of the
liquid effusion, the resonance of the loud voice may be wanting,
feeble, or more or less marked, over the space occupied by air or
gas, with an amphoric intonation, under the circumstances which
give rise to amphoric respiration. An amphoric sound is oftener
obtained and is more marked with the whispered than with the loud
voice. At the summit, over the compressed lung, we may expect
to find, more or less frequently, either increased vocal resonance or
bronchophony, and possibly pectoriloquy.

A sign incident to the respiration, voice, and cough, is almost
pathognomonic of pneumo-hydrothorax. This is metallic tinkling.
It is a frequent sign, at least in cases involving perforation of lung.
Exclusive of this affection, it is not met with, except, very rarely,
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SUMMARY OF THE PHYSICAL SIGNS BELONGING TO PNEUMO-HYDRO-
THORAX.

Tympanitic resonance, usually intense, at the upper part of the
chest, except in some cases in which the ascent of air or gas is
prevented by pleuritic adhesions ; the tympanitic resonance extend-
ing for a greater or less distance downward, and, if the accurulation
be sufficient to produce lateral displacement of the mediastinum,
being sometimes apparent beyond the sternum on the opposite side.
The percussion-sound sometimes presenting an amphoric tone.. Flat-
ness at the base of the chest extending upward in proportion to
the quantity of liquid effusion. Marked elasticity of the thoracic
parietes accompanying the tympanitic resonance, and an abnormal
sense of resistance below the level of the liquid. Change of level of
the liquid with different positions of the trunk.

The respiratory sound feeble, distant, and often suppressed, if
free communication between the cavity of the pleura and the bron-
chial tubes, do not exist. With such a communication, the ampho-
ric respiration frequently discovered. Possibly, in some instances,
these signs are produced after a perforation becomes closed by a
thin stratum of false membrane. The amphoric respiration oftenest
heard, or the intensity greatest, between the third and sixth ribs,
on the postero-lateral surface of the chest. Suppression of respira-
tory sound below the line of flatness, or below the level of the liquid.
Bronchial respiration, bronchophony, and possibly cavernous res-
piration and pectoriloquy, over the lung at the summit of the chest.
Exaggerated or supplementary respiration on the healthy side.
Vocal resonance, over the space yielding tympanitic sonorousness
on percussion, either wanting, or feeble, and amphoric voice and
whisper in cases in which the respiration is amphoric. Over the
space yiclding a flat percussion-sound, absence of vocal resonance.

Metallic tinkling frequently discovered, especially when the affec-
tion cocxists with perforation of lung, and, if produced within the
pleura, the sign is pathognomonic.

Enlargement of the affected side, and diminished motion. Fre-
quently great dilatation, involving effacement of intercostal depres-
sion or bulging, depression of diaphragm, displacement of medias-
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majority of the cases of pleurodynia. On the other hand, acute
inflammation of the pleura gives rise to well-marked and more or
less intense symptomatic fever. This is an important point of dis-
tinction. The absence of febrile movement is evidence against acute
pleuritis, if we observe the disease at its commencement, or shortly
after the attack. But the presence of febrile movement is not to
the same extent evidence against intercostal neuralgia and pleuro-
dynia, because it may accidentally coexist with these affections.

The extreme severity of the pain, and the exquisite sensitiveness
of the side to the touch, in some cases, militate strongly against the
idea of acute inflammation, provided symptomatic fever be absent.
In neuralgia affecting the walls of the chest, the tenderness is more
superficially situated ; the contact of the hand or slight pressure is
not so well borne as in cases of acute inflammation, while firm steady
pressure made with the open palm occasions a disproportionately less
amount of suffering. Movements of the trunk and upper extremities
produce distress in a severe attack of neuralgia frequently greater
than in acute pleuritis, the respiratory movements being more espe-
cially the cause of pain in the latter. The pain at the same time in
neuralgia is more independent of respiration and the motions of the
body. It is less uniform, marked remissions and sometimes distinct
intermissions occurring; the latter especially are quite distinctive.
It may be sometimes promptly and cffectually removed by a full
opiate ; whereas, the pain from acute inflammation may in this way
be perbaps mitigated but it is not controlled. Cough is a more con-
stant and prominent symptom in acute pleuritis; it is generally
wanting in intercostal neuralgia and pleurodynia.

Both neuralgia and rheumatism, when seated in the thoracic walls,
may be associated with similar affections manifested at the same
time in other parts of the body. This is ground for presumption as
to the character of the chest-affection. In herpes zoster the acute
pains in the chest may be presumed to be neuralgic, because severe
thoracic pains are well known to accompany this affection without
involving inflammation ; this pathological association thus becomes
diagnostic. ,

Bassereau and Valleix have called attention to characteristics of
intercostal neuralgia which are important in a diagnostic point of
view,! and which serve to distinguish this affection from pleurodynia.

1 Valleix, op. cit.
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absence of the evidence of effusion, the non-existence of acute pleu-
ritis is almost certain. The difficulty thus attending the discrimi-
nation of intercostal neuralgia and pleurodynia from acute pleuritis,
pertains chiefly to the first stage of the latter affection. So soon
as it may be decided that, assuming acute inflammation to exist,
effusion should have taken place, the differential diagnosis ceases
to be an intricate or doubtful problem. Effusion, it is to be borne
in mind, usually follows speedily the access of inflammation; and
it is certainly extremely rare that an appreciable amount of effusion
fails to occur within the first three or four days. In the majority
of instances this is the case as early as the second day.

A fact stated in connection with the subject of acute pleuritis may
be here repeated. This disease is occasionally preceded by neuralgic
pain in the chest, more or less severe and persisting, for several
days before the symptoms denote an inflammatory attack. Several
cases, already referred to, illustrating this fact in a striking manner,
have fallen under my observation.

It is stated by some writers that liquid effusion, causing all the
phenomena of acute pleuritis may result from a rheumatic affec-
tion within the chest. This, in effect, is saying that acute inflam-
mation of the pleura may be developed in connection with the morbid
condition of the system in which consists the essential pathology of
rheumatism. In other words, such cases, clinically, are neither
more nor less than cases of acute pleuritis. To cases of this kind
I have not, of course, had reference in the foregoing remarks.

The occasional development of pleuritis during the course of acute
rheumatism, is a fact to be borne in mind. The occurrence, under
these circumstances, of the symptoms of pleurodynia, is by no means
proof of the non-existence of veritable inflammation. Careful and
repeated explorations of the chest are to be made, and equally in
cases in which circumstances point to intercostal neuralgia, in order
to determine as regards the presence or absence of the physical signs
of pleuritis. In view of the liability to pleuritis in the progress of
rheumatism, without the information to be obtained by physical ex-
ploration, the existence of inflammation, as well as simple pleuro-
dynia, might be incorrectly inferred. It is hardly necessary to refer
to the possibility of attributing to pleuritic inflammation the pain
sometimes incident to an affection of the heart, occurring in rheuma-
tism. This would more properly have been noticed under the head
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more than once within the experience of a lifetime, must, of course,
be studied by means of cases contributed by numerous observers.
For this reason it has heretofore received but little attention. A
distinguished American physician, Dr. Bowditch, of Boston, in con-
nection with the report of an interesting case observed by himself,
gathered the greater part if not all, the cases contained in the annals of
medical literature (88 in number), and subjected them to an elaborate
numerical analysis.! The present brief consideration of the subject
will be based on the results contained in this valuable paper.

The different varieties of diaphragmatic hernia may be classified
as follows: 1. When parts of the abdominal viscera are forced
through some one of the natural openings of the diaphragm, vis.,
that of the aorta, vena cava inferior, an intercostal nerve, or the
cesophagus. 2. When portions of the diaphragm are wanting. This
results from an arrest of development, and is, of course, congenital.
8. Hernia from accidental wounds or lacerations. 4. When one side
of the diaphragm is violently forced up into the chest, so that the
lung is compressed, and all the signs of the affection, as seen in the
other classes, are observed. This, strictly speaking, is not hernia,
but from the similarity as respects the physical conditions and phe-
nomena, it may be included in the same category. In their relative
frequency of occurrence, the four classes rank in the following order:
(@) hernia from accidents, constituting more than one-half of the
number of cases; () from malconstruction, about one-third; (c)
from dilatation of natural openings, about one-twelfth; (d) from
diaphragm being pushed up, about one in thirty cases.

The affection occurs much oftener on the left than on the right
side (41 out of 59 cases); a disparity for which anatomical reasons
may be offered. It is evident that the abdominal parts contained
within the chest will be covered by the pleura and peritoneum in

1 ¢ Peculiar Case of Diaphragmatic Hernia, in which nearly the whole of the
left side of the diaphragm was wanting; so that the stomach and a great part of
the intestines lay in the left pleural cavity ; compressing the left lung, and forcing
the heart to the right side of the sternum. This condition,evidently congenital,
existed in 8 man who died at the Massachusetts General Hospital, with fracture
of tho spine, caused by a heavy blow upon it; to which is added an analysis of
most, if not all, of the cases of diaphragmatic hernia found recorded in the annals
of medical science. By Henry J. Bowditch, Member of the Boston Society for
Medical Observation. Presented to the Society in 1847.”" Published in the Buf-
fulo Medical Journal, June and July, 1853 ; and issued by the author in a sepa-
rate publication.
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existed in four. But in three of these four cases there was either pnen-
monitis or pleuritic effusion; and in the fourth case, the liver, colon,
and omentum were embraced in a sacculated protrusion. In Bow-
ditch’s case, percussion elicited a highly marked tympanitic reso-
nance. It is evident that in proportion to the amount of the
hollow viscera contained within the chest will be the degree and the
extent of the tympanitic resonance. And this resonance, both in
degree and extent, will be likely to present at different times fluctua-
tions dependent on the varying quantity of the stomach or intestines
within the chest, and the greater or less distension of these parts
from gas. The presence of the solid organs, the liver and spleen,
must give rise to dulness. Liquid effusion will lead to the same
result. In any case, at the upper and posterior part of the chest,
over the compressed lung, the percussion-sound will be likely to be
dull; and the more, of course, if the lung be solidified by inflamma-
tory exudation.

A satisfactory account of the auscultatory signs, with a single
exception, appears not to be contained in any of the cases, save
the one observed by Bowditch. In these two cases the respira-
tory murmur over the greater part of the affected side was want-
ing, and on the opposite side it was exaggerated. In Bowditch’s
case, the respiratory murmur was heard and was perfectly vesicular
above the second rib.

Aside from these cases, in three a sub-crepitant rale was noticed ;
but in all of these cases the existence of pneumonitis was found at
the autopsy.

The most significant of the signs, as anticipated by Laennec, are
the peculiar gastric or intestinal sounds diffused more or less over
the affected side. Bowditch describes these sounds as gurgling,
whistling, and blowing, and although excited at times by the act of
respiration, they were heard when the patient held his breath.
Metallic tinkling was occasionally observed ; such as is sometimes
heard over the stomach. Bowditch suggests that auscultatory
phenomena may probably be produced by pressing suddenly on the
abdomen, and thus forcing air into the intestines while in the
pleural sac.

If the heart be displaced, the cardiac sounds will, of course, be
transferred to an abnormal situation.

In three of five cases in which the chest was examined by inspec-
tion, there was more or less enlargement of the affected side. That
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to the embarrassment of respiration, do not possess diagnostic sig-
nificance.

Judged by past experience the diagnosis would appear to be ex-
tremely difficult, for, of all the cases collected by Bowditch, the
nature of the affection had been determined before death in but a
single instance. This instance came under the observation of Law-
rence, of London. In the case observed by Bowditch the diagnosis
was made. The difficulty is, however, more apparent than real.
From its great infrequency the affection is not suspected or even
thought of, and the physical signs, having been but little studied,
are yet to be fully settled by observation. Upon the latter it is
sufficiently clear the diagnosis depends ; the existence of the affection
can never be positively ascertained by the symptoms alone. With
the symptoms and signs combined, Bowditch is probably correct in
saying that *the diagnosis of diaphragmatic hernia is as easy as
that of almost any other chronic, and possibly acute disease.”

Dyspneea, either constant or produced by exertion, and more es-
pecially when it comes on suddenly and as suddenly goes off, should
suggest the idea of diaphragmatic hernia, provided it be not explic-
able by the existence of some other affection the nature of which is
positively ascertained. If the affection be congenital, in most cases
more or less embarrassment of respiration will be found to have ex-
isted from birth. If due to a rupture or wound, the difficulty will
date from some accident, and this fact may assist in the diagnosis. In
connection with embarrassed respiration, to a greater or less extent,
the following signs, in combination, constitute the physical char-
acters by which the affection is to be recognized : Tympanitic per-
cussion-resonance ; absence of respiratory murmur; the presence of
sounds identical with those observed over the stomach and intestines,
viz., borborygmi and metallic tinkling, both taking place when
breathing is suspended; dilatation of the affected side in the majority
of instances, with deficient motion or immobility, and, probably, ab-
sence of vocal fremitus.

Assuming this group of signs to be present, diaphragmatic hernia
can be confounded only with emphysema and pnecumo-hydrothorax.
The differential diagnosis from these two affections involves points
which are sufficiently distinctive. Emphysema is frequently accom-
panied by paroxysms of asthma, the symptomatic characters of which
will gerve to distinguish it. It is accompanied by more or less cough
and expectoration, these symptoms being only occasionally present






CHAPTER VIII

DISEASES AFFECTIN G THE TRACHEA AND LARYNX—FOREIGN
BODIES IN THE AIR-PASSAGES.

I its application to the diagnosis of tracheal and laryngeal af-
fections, physical exploration is less important than when the lungs
are the seat of disease. The symptomatic phenomena belonging to
pulmonary affections are never to be dissociated, clinically, from the
physical signs, but, relatively, the latter are in general much more
distinctive and reliable. It is otherwise in disease affecting the air-
passages above the bifurcation of the trachea. Here the symptoms
are mainly to be relied on, the results of physical examination hold-
ing a comparatively subordinate rank. This being the case, I shall
not, as hitherto, consider the different affections included in this
group under separate heads, but refer to them, individually, in an
incidental manner, in treating of the general application of the prin-
ciples and practice of physical exploration to diseases affecting the
trachea and larynx. Another reason for pursuing this course is, the
same physical signs will be found to be common to different affections,
and the general principles regulating the practice of exploration are
in a great measure applicable alike to all.

The foregoing remarks in the first edition of this work, published
ten years ago, require modification only as regards the application
of inspection to affections of the larynx and trachea. By means
of the laryngoscope the interior of these parts may be brought into
view, and accurate information of the seat and character of morbid
conditions thereby obtained. Admitting the great value of this
instrument in diagnosis, the author must refer the reader for infor-
mation respecting its employment, to monographs treating specially
of laryngoscopy. The remarks which are to follow will relate to
methods of exploration exclusive of inspection.

Dr. Stokes has suggested that the application of percussion may
in some instances furnish results worthy of attention.! He does not,

1 Diseases of the Chest, etc.
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1. Auscultation of the Trachea and Larynz.—The results ob-
tained by auscultation in health have been considered in Part I.!
Briefly, also, the adventitious sounds or rales produced in this situa-
tion, have been adverted to.? It remains to notice here the rela-
tions of pathological phenomena to the different forms of disease.
The anatomical conditions, giving.rise to auscultatory signs, are the
following: 1. Diminution of the calibre of the tube, either at cer-
tain points, or, in some instances, over its whole extent. This occurs
in connection with various affections, viz., swelling of the lining mem-
brane and submucous infiltration in laryngitis ; cedema of the areolar
tissue above the vocal chords (cedema glottidis) ; spasm of the glottis
(false croup) ; the exudation of lymph on the mucous surface (true
croup) ; accumulation of viscid adhesive mucus ; tumefaction of the
margins of ulceration ; vegetations or morbid growths, and the pres-
sure of an aneurismal or other tumor. 2. Loss of substance by ul-
ceration from tuberculous or syphilitic disease. 3. Membranous
deposit becoming loose and partially detached, and a pedunculated
polypus admitting of change of position. 4. Accumulation of liquid,
mucous, purulent, serous, or bloody. The presence of foreign bodies
will be noticed under a distinct head.

Contraction of the space within the tube from the several causes
just enumerated, may give rise to abnormal modifications of the res-
piratory sound, consisting of augmented intensity, roughness of
quality, and marked elevation of pitch; or adventitious vibratory
sounds (dry rales) may be developed. The latter may be on a high
or low key, and they frequently have a musical intonation. They
represent, on an exaggerated scale, the bronchial sibilant, and sonor-
ous rales. They are often sufficiently loud to be heard at a distance,
constituting stridor or stridulous breathing, but when not thus ap-
parent they may be discovered with the stethoscope applied over
the larynx or trachea.

Do these diversities of modified and adventitious respiratory sounds
possess, respectively, special diagnostic significance? Observation,
as yet, has furnished but little ground for an affirmative answer to
this question. They appear to belong alike to the different forms
of discasc inducing the same physical condition, viz., diminution of
the calibre of the tube. Barth has observed, in some cases of laryn-
geal ulcerations with tumefied borders, involving obstruction, a pecu-

1 Vide page 129. 3 Vide page 198.
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transient physical conditions, viz., spasm, or the accumulation of
viscid mucus. The laryngo-tracheal sounds are sometimes so in-
tense and diffused as to be transmitted over the chest, obscuring the
pulmonary sounds, and they are liable to be mistaken for the latter.
This source of error has been already referred to.

A tremulous, flapping sound (tremblotement) has been observed by
Barth in cases of croup, at a period of the disease when the sound
was supposed to indicate a loosened and partially detached condition
of the false membrane. He regards this as a sign affording valuable
information in cases of croup, denoting, in the first place, progress
in the processes by which the exudation is detached, and, in the
second place, enabling the auscultator to judge respecting the extent
over which the exudation is diffused. If the rale be limited to the
larynx, it is a favorable sign, showing that the false membrane is
probably confined to this part, and that the conditions are favorable
for its speedy removal by expectoration ; but if it extend.over the
trachea, and especially to the bronchial tubes, the prognosis is ren-
dered unfavorable by this evidence of the extension of the disease.

Theoretically, we may suppose that a pedunculated tumor within
the larynx or trachea, moving to and fro in the respiratory acts,
might occasion a sound of friction, which, taken in connection with
the symptoms, should render probable the nature of the affection.
In a case reported by M. Ehrmann, of Strasburg, a valvular
sound (bruit de soupape), was heard distinctly in a forced respira-
tion. :

Ulcerations, which sometimes destroy, to a greater or less extent,
the vocal chords, it may be presumed give rise to modifications of
the respiratory sound, more especially in expiration, by enlarging
the space at the glottis. The contraction at this point, from the
approximation of the chords in the expiratory act not taking
place, one of the conditions upon which probably depend, in health,
the intensity and elevation of pitch of the laryngo-tracheal sound
in expiration, is wanting; and, under these circumstances, it may
be anticipated that this sound will become relatively feeble and
low in pitch. This is an interesting point to be settled by observa-
tion.

The foregoing remarks have had reference to abnormal modifica-
tions of the respiratory sounds together with dry or vibrating rales.

1 Valleix, op. cit.
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to which it extends below the larynx. The seat of inflammation or
ulceration may in some cases be ascertained, by finding that the
morbid phenomena are persistingly fixed in a particular part, per-
haps even confined to one side of the larynx ; or, if more extended,

. by observing that at a certain point sounds have distinctly a maxi-
mum of intensity. These few words comprise the summary of
what is actually known. The other points mentioned in the preced-
ing remarks require to be confirmed by farther observation. It is
by no means improbable that clinical investigations may hereafter
develop facts which will render the direct application of physical
exploration, exclusive of laryngoscopy, to the diagnosis of diseases
affecting the trachea and larynx, of much greater importance than
it is with our present knowledge of the subject.

2. Ezamination of the chest in the investigation of diseases affect-
tng the trachea and larynz.—Examination of the chest in cases of
laryngo-tracheal affections, as already remarked, is of much impor-
tance. Graveerrors of diagnosis may be thereby avoided. Bronchitis
with collapse of pulmonary lobules and capillary bronchitis are some-
times mistaken for croup, and treated with repeated emetics and
topical applications to the larynx, when the phenomena revealed
by thoracic exploration would show the existence of these affections.
It is true that the existence of these affections does not constitute
conclusive proof that croup does not exist, for they are sometimes
associated with the latter. Taken in connection, however, with
other points, the greater importance of which will be admitted, these
phenomena are to be taken into account as affording an adequate
explanation of certain of the symptoms which might otherwise be
referred to the larynx.

To determine whether pulmonary disease coexists, or not, with an
affection of the trachea or larynx, is a grand object in examining the
chest. In cases of the affection just named, croup, it is very desirable
to settle this point with reference to the prognosis, to the treatment
to be pursued, and especially when it becomes a question as to the
propriety of resorting to tracheotomy. The advantages of this
knowledge in these relations is sufficiently obvious.

In cases of chronic laryngitis, the question arises as to its coex-
istence with tuberculous disease of the lungs. Pathological obser-
vations have established the fact that, in the vast majority of cases,
the laryngitis is a complication of an antecedent pulmonary tuber-
culosis, and that the laryngcal affection is, in fact, tuberculous.
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ular murmur, due to an obstruction above the tracheal bifurcation,
to emphysema, is to be guarded against by attention to the other
signs which serve by their presence or absence to establish or ex-
clude that affection. Whatever may be the disease which diminishes
the calibre of the windpipe, so long as the vesicular murmur con-
tinues to be tolerably developed, the patient is not in immediate
danger from suffocation, notwithstanding the manifestations or ex-
pressions of suffering. The progress of the disease, as regards its
dangerous effects, may thus be ascertained from time to time, and
the fact of an actual improvement may be established more posi-
tively by an increased development of the vesicular murmur than
by an apparent relief from the labor and distress attending respira-
tion. In acute or dangerous affections, then, of the larynx, viz.,
acute laryngitis, croup, and cedema of the glottis, vastly more im-
portance belongs to auscultation of the chest than of the larynx
itself ; and, in fact, the predictions of the physician, his hopes and
fears, as well as the therapeutical measures which he employs, must
be influenced in no small measure by the pulmonary signs.

Exploration of the chest assists the auscultator in determining
whether an obstruction seated in the larynx be due either exclusively
or in part to spasm of the glottis, or whether it depend entirely on
a diminution of the calibre from a physical cause, such as cedema,
exudation of lymph, or submucous infiltration. In the former case,
the diminution or suppression of the vesicular murmur will be inter-
mittent or variable; in the latter, it will be more persisting and
uniform. Thoracic auscultation thus affords valuable aid in making
the differential diagnosis of spasm of the glottis from other and far
more scrious affections with which there is some liability of its being
confounded. Moreover, spasm of the glottis forms an important
element in other affections of the larynx, viz., laryngitis, true
croup, and perhaps ccdema. The extent to which the symptoms of
suffocation are due to this element, may be fairly estimated by the
development of the vesicular murmur under the circumstances in
which relaxation of spasm occurs; for example, directly after a fit
of vomiting. It is important to determine how much of the obstruc-
tion arises from spasm, not only in order to form a correct opinion
as to the immediate danger, but with a view to therapeutical measures.
In proportion as spasm predominates, are the indications present for
remedies addressed to this element of the affection.

Dr. Stokes has pointed out a method, available in certain cases,
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ForeiaN BopIES IN THE ATIR-PASSAGES.

Foreign bodies occasionally slip from the pharynx into the orifice
of the larynx. This accident is not very infrequent, occurring
oftener in children than in adults. The bodies which have been
known thus to become lodged in the windpipe, form a heterogeneous,
motley collection,—morsels of food, coins, grains of corn, seeds of
various kinds, nuts, teeth, bullets, nails, etc., etc. Their size is
often greatly disproportionate to the aperture at the glottis as ob-
served in the dead subject, so that it has been difficult to account for
the manner in which they gain entrance into the air-passages. This
difficulty is removed by our present knowledge of the respiratory
movements of the glottis. It is now known that dilatation and con-
traction of the space at the glottis occur in regular alternation dur-
ing the respiratory acts, the first in inspiration and the second in
expiration. When dilated with the act of inspiration, the size of
the 7ima glottidis is nearly double that which it has in a state of
rest.! Now, itis in the act of inspiration, at a moment when the
epiglottis fails to protect the laryngeal opening, that the foreign
body is drawn into the air-tube instead of passing down the cesoph-
agus. The approximation of the vocal chords with the consequent
contraction of the outlet in the expiratory act, and still more-in the
act of coughing, constitutes an obstacle to the expulsion of the for-
eign body after it gains admission into the windpipe, and hence, in
a large proportion of cases, a surgical operation becomes necessary
to effect its removal.

The presence of a foreign body in the air-passages gives rise to
serious effects, according to its situation, size, form, and character.
More or less disturbance of respiration, and disease of the air-tube
or lungs, almost inevitably follow. Frequently it occasions great
obstruction to the passage of air, and not infrequently, unless speedy
relicf be obtained, it proves fatal by inducing asphyxia. The reader
is referred to the valuable monograph by Prof. Gross for a digest
and analysis of ncarly all the cases that are to be found in the annals
of medicine, in addition to those occurring under his own observa-
tion and communicated to him by his professional friends, together

1 Vide Introduction, page 52.
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removed by a surgical operation. It has been known to become
permanently fixed and encysted at some point in the air-passages.
4. The effect produced on the respiratory function, as determined
by auscultation, authorizes an opinion as to the size of the foreign
body, or, at all events, it shows the amount of obstruction which it
produces, and the consequent immediate danger.

Physical exploration in cases of foreign bodies, as in diseases
affecting the trachea and larynx, may be said to have a direct and
an indirect application. Using these terms in the same sense as
heretofore, in its direct application it furnishes certain signs ema-
nating from the windpipe itself; indirectly, it ascertains the phe-
nomena which represent the effects produced within the chest. Here,
also, as in diseases affecting the trachea and larynx, the information
obtained by an examination of the chest is often much more im-
portant than that derived from direct exploration of the windpipe.
Proceeding to notice the physical signs, we will consder them in the
order just mentioned, but without a formal division.

Percussion over the trachea or larynx is of little or no avail, but,
in addition to auscultation, palpation is sometimes resorted to with
advantage. Mainly, however, auscultation is to be relied upon, so
far as physical exploration, in its direct application, is concerned.
In auscultating both the windpipe and the chest, much difficulty
will be likely to be experienced, in children, from their resistance,
and the restlessness occasioned by their distress. Prof. Gross sug-
gests, that to secure a satisfactory exploration, chloroform may with
propriety be employed. The objections to this measure, if there be
any, are yet to be ascertained by experience.

A dry rale may be produced at the point of lodgment of the
foreign body, which may present either the sonorous or sibilant
character. This sign was observed in several of the cases analyzed
by Prof. Gross. The sound is described by different observers as
whizzing, whistling, cooing, whiffing, puffing, and snoring. These
terms, with the exception of the last, denote a high-pitched or sibi-
lant rale. Diversities in the audible characters are unimportant.
The intensity, pitch, or quality of the sound give to it no special
significance. The praectical importance of the rale consists, first, in
the fact of its existence, and, sccond, its being either limited to a
particular part of the windpipe, or the maximum of its intensity
being found at a certain point. The situation of the foreign body,
it may be presumed, corresponds to the part where the rale is heard,
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presence in the air-passages to be known. A vibrating rale, heard
exclusively, or with its maximum of intensity, over the bronchus, is
a confirmatory physical sign. The same may be said of a mucous
rale, in like manner circumscribed or diffused to a greater or less
extent over the affected side.

Even if the presence of a foreign body somewhere in the air-
passages be not known, the combination of physical signs just
mentioned is almost proof positive of its existence, provided it be
ascertained that they have been suddenly developed. As remarked
by Stokes, there are but three affections capable of producing a
similar assemblage of signs, viz., pressure on a bronchus by an
aneurism or some other tumor; obstruction of the tube by hyper-
trophy of the mucous membrane, and its occlusion by an accumu-
lation of viscid mucus. The symptoms and the previous history
will rarely, if ever, leave much room for doubt when it is a problem
in diagnosis to decide between the presence of a foreign body in
the bronchus, or the existence of one of these three morbid condi-
tions.

Evidence still more demonstrative of the presence of a foreign
body is afforded when it is found to shift its place, being removed
from its situation in the primary bronchus by an act of coughing, and
carried upward into the trachea, or perhaps transferred to the bron-
chus on the opposite side. Its dislodgment from the bronchus is
immediately followed by the reappearance or the normal develop-
ment of the vesicular murmur on the side where it had been found
to be abnormally fecble or suppressed. If the body be easily dis-
placed, and hence thrown upward from time to time, the physical
evidence of obstruction of the bronchus will be intermittent; and
if the body occasionally be transferred to the other bronchus, as
has been repcatedly observed, the two sides will be found to present
the characteristic combination of signs in alternation. Under these
circumstances nothing could be added to render the diagnostic proof
most positive. On this point Dr. Stokes remarks: ¢ There is not in
the whole range of stethoscopy more striking phenomena than the
sudden rush of air into the lung, on the foreign body passing into
the windpipe, or the cqually sudden disappearance of all sound of
expansion, natural and morbid, when the bronchus becomes again
obstructed.” The effect is, of course, more striking when the foreign
body produces sufficicnt closure of the tube to arrest all respiratory
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of the foreign body from the bronchus of one side to that of the
other side. Exaggerated vesicular respiration on the side opposite
to that on which the murmur is found to be diminished or suppressed.
Dry and moist bronchial rales, after a time, more or less diffused
over the side corresponding to the bronchus in which the foreign
body is lodged. :
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Tnepiratory sound shortened, 190
Intercostal spaces, 19
Interrupted respiration, 195
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Inspection, definition of, 66
signs determined by, 275
summary of signs by, 289
history of, 291
in dilatation of bronchial tubes, 350
in asthma, 364
in acute lobar pneumonitis, 386
in vesicular enphysema, 412
in pulmonary tuberculosis, 446
in pneumo-hydrothorax, 557
in acute pleuritis, 516
in chronic pleuritis, 529
Insufflation in atelectasis and collapse, 400
Intercellular passages, 40
Intercostal neuralgia, 561
Interlobar fissure, 37 .
delineation on chest by percussion,
103
in pneumonitis, 374
Interscapular regione, 60
resonance on percussion in, 83
respiratory murmur in, 140
vocal resonance in, 150

L.

Laryngophony, 145

Larynx and trachea, disease of, 572

Larynx, description of, 49
rexpiratory sounds in, 129

Lobes, pulmonary, 36

Lobular pneumonitis, 399

Lobules, pulmonary, 38

Lungs, description of, 34

M.

Mammary regions, 57
resonance on percussion in, 83
respiration in, 142
vocal resonance in, 151
Mensuration, definition of, 66
in vesicular emphysema, 414
in pulmonary tuberculosis, 447
in pneumo-hydrothorax, 557
in acute pleuritis, 516
signs obtained by, 292
summary of signs by, 300
Metallio tinkling, 262
in dilatation of bronchial tubes,
351

in pulmonary tuberculosis, 445
in pneumo-hydrothorax, 556
Mucous rales, 204
N.

Neuralgia, intercostal, 561

0.

(Bdema of lungs, 474
physical signs in, 475
diagnosis of, 476
summary of signs of, 477
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P.

Palpation, definition of, 66

signs obtained by, 303

summary of signs by, 309

in acute lobar pneumonitis, 387

in vesicular emphysema, 414

in pulmonary tuberculosis, 449

in pneumo-hydrothorax, 557

in acute pleuritis, 519
Pectoriloquy, 231, 242, 257
Percussion, definition of, 65, 76, 77

auscultatory, 78, 429

in health, 79,

rules in practice of, 93

in disease, 97

signs, tabular view of, 115

history of, 116

in acute bronchitis, 323

in oapillary bronchitis, 332

in dilatation of bronchial tubes, 349

in asthma, 363

in acute lobar pneumonitis, 370

in vesicular emphysema, 407

in pulmonary tuberculosie, 424

in acute pleuritis, 503

in chronic pleuritis, 528

in pneumo-hydrothorax, 553

in diaphragmatic hernia, 567

in diseases of larynx and trachea, 572
Pertussis, 361

physical signs and diagnosis of, 362
Phthisis, acute, 465

bromchial, 471
chr;x;ie, vide Pulmonary tuberoulosis,
4

Physical exploration, 17
advantages of, 70
signs, definition of, 66
tabular view of, 313
Pleura, 34
Pleuritis acute, 501
physical signs of, 503
diagnosis of, 521
summary of signs of, 525
chronic, 527
physical signs of, 528
diagnosis of, 531
retrospective diagnosis of, 535
circumscribed, with effusion, 545
Pleurodynia, 561
Pleximeters, 76
Pneumo-hydrothorax, 551 .
physical signs of, 553
diagnosis of, 558
summary of signs of, 560
Pneumonitis, 368
acute lobar, 368
physical signs of, 370
diagnosis of, 338
summary of signs of, 398
chronic, 403
lobular, 399
Pneumorrhagia, 483
Pulmonary cedema, 474
gangrene, 477
apoplexy, 483
Post-clavicular regions, 56

resonance on percussion in, 81
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Prolonged expiration, 191
Puerile respiration, 156

Q.

Quain’s stethometer, 30 -

‘R.
Rales, 197 .
tracheal and bronchial, 198
subcrepitant, 199, 207
orepitant, 199, 210
cavernous, or gurgling, 199, 217
indeterminate, 199, 219
sibilant and sonorous, 200, 202
_mucous or bubbling, 204
pleural friction, 223
table showing number, names, and ana-
tomical situations of, 200
table showing distinctive characters and
diagnostic import of, 222
Regions of chest, boundaries of, 55
normal r nce on per i
respiratory murmur in, 145
summary of points of disparity as respects
respiratory and vocal phenomensa, 152
Resistance, sense of, on percussion, 77
Resonance on percussion, normal, 79
absence of, 98
diminution of, 98
tympanitie, 98
vesiculo-tympanitio, 98
amphoric, 109
cracked-metal, 110
normal vocal, 147
in different regions, 149
vocal exaggerated, 231, 232
diminished and suppressed, 257
Respiration, organs concerned im, 17
tracheal and laryngeal, 129
vesicular, 132
comparison of tracheal and vesicular,
135
puerile and senile, 136
in different regions, 137
normal bronchial, 139, 141
movements of, in health, 22
in the female, 26
modified by age, 28
rhythm of, 33
sounds of, abnormally modified, 156
exaggerated, 156
feeble or weak, 159
suppressed, 164
bronchial or tubular, 166
broncho-vesicular, 176
cavernous, 182
amphoric, 188
tabular view of distinctive characters of

in, 81

normal vesicular, brounchial, broncho- |

vesicular, and cavernous, 189
interrupted, 195
adventitious sounds

Rales), 196
morbid appearances pertaining to move-

ments of, 204
morbid movements determined by men-

suration, 297

incident to (see

INDEX.

Rhonchi and rattles (vide Rales).

Ribs, false, true, and floating, 18

Rude respiration (vide Broncho-vesicular
respiration), 176

Scapula, elevation of, diminished or sup-
pressed in tuberculosis and other affeo-
tions, 289

Scapular regions, 59

resonance on percussion in, 83
respiration in, 140
vocal resonance in, 150

Sense of resistance in peroussion, 77

Shortened inspiration, 190

Sibilant rale, 200

Sibson’s chest-measurer, 29

Signs, tabular view of, with physical condi-

tions which they represent, and the
diseases in which they occur, 313
definitions of, 66
different aspects of, 72

Sounds, different characters of, 67

Spirometer, 44, 299, 301

Splashing or succussion-sound, 310

Sonorous rale, 202

Sternal regions, 59

Stethometer, 30, 447

Stethoscopes, 118

Stethoscope, Cammann’s, 121

differential, 123
Suberepitant rale, 199
Succussion, 66
signs obtained by, 310
in pulmonary tuberculosig, 450
in pneumo-hydrothorax, 558

Supra-clavicular region, 56

Symmetry of chest, deviations from, 21

Symptoms, definition of, 66

T.

Tape for measuring chest, 294
Thorax, parietes of, 18
Topographical divisions of cheat, 54
Trachea, 46
respiratory sounds in, 129
Trachea and larynx, diseases of, 572
Tracheophony, 145
Tuberculosis, pulmonary, 420
physical signs of, 424
diagnosis of, 450
summary of signs of, 464
retrospective diagnosis of, 468
acute, 465
of bronchial glands, 471
Tubular respiration, 166
Tympanitic resonance on percussion, 98
in pneumonitis, 372
physical conditions represented by,
107
Types of breathing, 25

V.

Vesicular murmur of respiration, 132
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Vesiculo-tympanitic resonance on percussion,
98
physical conditions represented by,
112

Vooal fremitus, 306
Vocal signs, summary of facts pertaining to,
255

Voice, auscultation of, in health, 144
tracheal and laryngeal, 145
ph of, incident to disease, 231
diminished and sappressed, 231, 241
cavernous, 242

595

w.

Wavy respiration, 195 '
Weak respiration, 159
‘Whisper, cavernous, 231, 246
amphoric, 246
exaggerated bronchial, 231, 240
normal bronchial, 147
Woillezs, researches relative to deviations
from symmetry of chest, 22
on mensuration in acute diseases, 296




































































































































