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PREFACE.

The publication of this collection of Cardiac Outlines was undertaken
with a threefold object : to help the beginner through his first difficultics,
to encourage the clinical clerk in the cultivation of the graphic method as
a means to thoroughness and accuracy, and to place at the disposal of the
practitioner an easy method of adequately recording important clinical
observations. This little hook does not profess to be a treatise on cardiac
diseases. With the exception of short and incidental pathological sketches
it is entirely devoted to the study of physical examination under healthy
and morbid conditions. My aim has been to provide the reader with a
method which he may find equal to the requirements of cardiac study, and
which may help him onwards farther than I am yet competent to lead.

It would have been impossible to have set forth the method as a whole
without including some details not strictly elementary. At the same time
the needs of the junior student have been steadiiy considered, both in the
beginning which has been made rudimentary, and in the gradual progression
to more advanced subjects.

I am under a pleasing obligation to my nephew, Mr. P. de Vaumas, for
valuable assistance in the production of several of the illustrations.

WM. EWART,
33 Curzon St., May Fair,
London, W.
NEw YoORrK, March, 1892.
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CARDIAC OUTLINES. 3

(2) A * constructive ” series illustrates the way in which a diagram of the
heart can be correctly traced on the chest of the living or of the
dead subject.

(3) A few pages are devoted to the methods of physical examination and
to inspection and palpation in health and in disease.

(4) Percussion of the heart under normal and under pathological condi-
tions is dealt with in the next series of Outlines.

(5) The section devoted to cardiac auscultation is preceded by remarks on
the normal and pathological heart sounds, and by codes of symbols
for use in describing abnormal heart sounds and cardiac murmurs
by means of the graphic method.

(6) Lastly, examples are given showing the manner of using the diagrams
and symbols for clinical records.



4 CARDIAC OUTLINES,

ELEMENTARY CLINICAL OUTLINE OF THE
CHEST.

A simple diagram of the front of the chest, useful for clinical purposes,
can be constructed with six lines and a long vertical arrow.

The head of the arrow stands for the xipkoid cartilage ;

The notch at the other end for the epésternal notck.

The lines represent :

The two clavicles,

The two costal arckes, and

The lateral outline of the thorax.—

The nipples, and

The umbilicus
complete the essential parts of the diagram ; the dotted lines not being
essential.

This rough diagram can be rapidly sketched, requires no knowledge of

drawing, and will therefore enable any observer to add to his notes a fairly
accurate graphic record of the physical signs discovered in the chest.



FIG. L

.,
e,
i Co,
s
o ] ]
,o‘.; “l ': _4:..
.’ ’
P ~~
\
L)
S
.
S
L)
.
L)
.
5
"
L)
.
Y
v

The lines represent : the clavicles, the sternum, the costal arch, the
nipples, and the umbilicus (M).

“n



6 CARDIAC OUTLINES.

THE IMAGINARY LINES OF REFERENCE.

The following lines only are used as lines of reference in connection with
the heart :
The middle line,
The vertical nipple line,
The parasternal line.

THE MIDDLE LINE.

The thorax is very often far from symmetrical ; and in order to judge of
the extent of the asymmetry, and for other reasons, we require a middle line
which shall be true.

How to Trace a True Line on the Chest.—Stretch a cord between
the two points selected. Along this a pencil or marking chalk may be
drawn. Better still is the plan suggested to me by a valued pupil, Mr.
L. Moysey. The cord or thread, having been previously made damp with a
little ink, is lifted off the skin between the nails of two fingers and allowed
to fly back like the string of a bow, the result being a perfectly straight
and distinct ink-mark.

How to Determine the Middle Line.—We select with this view the
umbilicus, which remains almost always strictly median in position, and the
middle of the episternal notch. This point also is generally in the middle
line, so long as no great thoracic deformity exists, and that the clavicles are
of even length (neither fractured nor unusually bent). By uniting these two
points a line will be obtained which very frequently will pass to one side or
the other of the tip of the sternum. Deviations of this bone, and therefore
of the long axis of the thorax, being much less considerable above than
below, the episternal notch is usually a reliable guide.*

* In special cases of deformity it may be necessary to strike a line between the middle
line of the face, and the umbilicus (or even the symphysis pubis), whilst the patient is
standing perfectly straight.
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8 CARDIAC OUTLINES.
THE VERTICAL NIPPLE LINE.

The nipples being very liable to vary in site, and in the adult female being
moreover mobile, are not perfect landmarks, although constantly used as
such. A wvertical line drawn through the middle of the clavicle coincides with
the nipple line, when this is normally situated. The mid-clavicular line has
the advantage of starting from a fixed spot, and is therefore to be preferred ;
it is indicated in the diagram under the letters MC,

THE PARASTERNAL LINE.

This line is of great practical importance. It lies half way between the
other two. The parasternal line, as well as the mid-clavicular, being paral-
lel to the middle line, can be accurately drawn with the help of one instead
of two landmarks.



PART L

THE DESCRIPTIVE OR ANATOMICAL SERIES
OF OUTLINES.

The Outlines helonging to this series are intended to illustrate points in
the anatomy of the heart and of its surroundings, possessing clinical interest
or importance.

THE THORAX.

NOTICE in this Outline :

(1) The width of the manubrium ;

(2) The rigid sternal attachment of the first rib ;

(3) The overlapping of the clavicle, leaving no space above the first rib ;

(4) The transverse ridges intersecting the sternum ;

(s) The upper line of junction (double dotted) between the manubrium
and the gladiolus. This junction remains cartilaginous up to a
considerable age or permanently, and capable of bending at an
angle, which is then known as the Angulus Ludovici.

ANGULUS LUDOVICI.

This is a rather frequent deformity dependent upon the cartilaginous na-
ture of the junction just described. If, under the forces at work, the sternum
be bent forwards (Angulus Ludovici), the chest space will be enlarged by
so much. If it be bent backwards (other form of Angulus Ludovici), chest
space will be lost.

Angular deformity of any other part of the sternum is seldom seen. The

9



10 ' CARDIAC OUTLINES.

xiphoid joint, however, is very pliable, and the xiphoid cartilage subject to
various displacements.

THE COSTAL CARTILAGES.

(1) The 1st chondrocostal junction lies external to the oblique line join-
ing the others.

(2) The 4th chondrocostal junction lies about an inch internal to the
nipple.

(3) The 1st and 2d cartilages slant upwards from the sternum ; the 3d is
usually horizontal ; the others leave the sternum at an angle,
downwards.

(4) All, except the 1st, are connected with the sternum by articulations.

(5) The 6th and 7th cartilages articulate with each other so as to
strengthen the costal arch.

(6) Te two 7th cartilages form the costal arch, in conjunction with the
end of the gladiolus; they receive the insertion of the 8th car-
tilages.

(7) The 8th cartilages receive the insertion of the gth ; and the gth that of
the 1oth.

(8) The 11th cartilages may be felt at the sides ; they are free from any
connection with the costal arch. The 12th cartilages cannot be
seen or felt from the front.
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CARDIAC OUTLINES. 15

The Fundus of the Gall-bladder lies to the inner side of the tip of the
right gth rib.

The boundary between the right and the left lobes (at IH) is situated
nearly half way between the tip of the gth rib and that of the xiphoid
cartilage.

N. B. The hepatic boundaries will be again alluded to in Part IV., and
will form the subject of systematic study. Reference will also be made
to the changes in level to which these boundaries are liable as a result of
the respiratory variations in the capacity and in the contents of the chest.



16 CARDIAC OUTLINES.

THE PRACORDIUM AND THE PRAVASCULAR
AREA.

The Pracordium, or pracordial region, is, in the broader sense, that part
of the anterior thoracic surface which covers the heart (see also Outline VI).
It includes :

(1) The sternum from the upper level of the 3d cartilages to the

xiphoid ; .

(2) The Z%ft 4th and sth cartilages from rib to sternum, and the 4th
interspace ;

(3) The inner third of the Z/7 3d and 6th cartilages, and the sternal
extremity of the 7th ; also the greater part of the 3d and of the
sth intercartilaginous spaces ;

(4) The inner third of the »Zg4f 4th, sth, and 6th cartilages, and of the
3d, 4th, and sth intercartilaginous spaces.

It is best not to apply the term przcordium to the more limited area to
be described in Part IV. as the area of absolute dulness, over which the
cardiac surface is covered only by the thoracic wall.

The Prevascular Area is of much smaller extent. It is continued
upwards from the precordium, as far as the lower clavicular level, and
corresponds to the upper segment of the gladiolus, to the manubrium, and
to the inner third of the Ist and 2d cartilages and of their interspaces.






18 CARDIAC OUTLINES.

THE PERICARDIAL SAC AND MEMBRANE.

No cavity (in the sense of free space) exists in the pericardiim in health :
besides the heart, the pericardium contains only a few drops of fluid.

The Sac is capacious in comparison with the size of the heart, and fits the
latter loosely (especially at the sides).

The Membrane is described as possessing a vésceral and a parietal layer.

The visceral layer covers the entire free cardiac surface, and accom-
panies the great vessels for a short distance. Being reflected from them,
it is continued into the parietal layer. .

The parictal layer forms the serous sac. It is loose at the sides only,
being elsewhere“adkcerent to various structures ; the most important of
these are :

. :\\ The cesophagus,
- The great vessels, and
The central tendon of the diaphragm.

Itis adhe\rentﬁ) v

The thymus and the sternum in front,.
.. The cesophagus and tracheal bifurcation behind,
) Thg great_vessels and the deep fascia of the neck above, and
‘ The central part of the diaphragm below..

The heart therefore possesses some freedom of vertical movement and
considerable freedom of lateral movement ; but its dntero-posterior range
of movement is limited. )

.

THE PLEURO-PERICARDIUM.

This is a' convenient anatomical and clinical name for the loose lateral
portion of the parietal layer, which is intimately adherent to, and forms
one membrane with, the corresponding loose portion of the parietal layer
of the pleura. This double membrane has thus a pleural face and a peri-
cardial (or mediastinal) face, and is a mobile partition between the peri-
cardial cavity and the pleural cavity. It is attached to the root of the lung
and encloses the phrenic nerve.
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the 2d interspaces. It would probably be variously defined by different
authorities. In this uncertainty the student should bear in mind the fol-
lowing points :

(1) The plane of the cardiac base is not correctly represented by a hori-
zontal line such as is shown, for instance, in Fig. VI.

(2) Its extent is not correctly represented by the distance which intervenes
between the ‘aortic” or right 2d interspace, and the *‘ pulmo-
nary” or left 2d interspace.

(3) On the contrary, the plane of the cardiac base has an oblique direction
and it diverges from the lmnzanlal line joining the 2d interspaces ;

(4) For, whilst the left 2d interspace corresponds to the origin of the
Pulmonary Artery, the right 2d mlerspace does not correspond to
the origin of the Aorta.

(5) Therefore, although the second sound is listened for at the right
2d interspace, this is not the site of its production ;—and simi-
larly, although in clinical language we may refer to murmurs
audible there as *‘ basic”’ murmurs, this should not lead us to sup-
pose that the 2d interspace coincides in position with the plane of
the base of the heart.
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THE SEPTUM VENTRICULORUM, THE CARDIAC
AXIS, AND THE CARDIAC BASE.

In the erect posture the Septum forms an almost vertical partition, XS,
between the two ventricles. Its course is not absolutely straight, but
slightly curved with convexity towards the right ventricle. Its plane is
neither strictly sagittal nor transverse ; but it passes ob/iguely from the apex,
backwards and to the right, and slightly upwards, towards the spine. The
following points can be made out in the Outline :

(1) With its lower border the Septum rests upon the diaphragm.

"(2) This lower border, or foot, is therefore not horizontal, but, like the
upper surface of the liver, it slopes upwards and backwards, nearly parallel
to the line XS. )

(3) The anterior or upper border is superficial, and corresponds to the ante-
rior interventricular groove. (See Outlines IX. and X.—In the present
Outline the upper part of the septum is supposed to have been cut away.)

(4) At its anterior extremity the Septum forms the apex of the heart ; it
possesses here no appreciable height. From this point backwards it quickly
becomes taller, acquiring its greatest height halfway between the apex and
the base of the ventricles.

(5) It assists in the formation of the Conus Arteriosus, or Infundibulum,
of which it may be regarded as the left and inferior wall.
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THE PULMONARY ARTERY.

This vessel is remarkable for :
(1) Its shortness,
(2) Its almost vertical direction,
(3) Its superficial position,
(4) Its contact with both Auricular Appendices,
(5) Its funnel-shaped Conus Arteriosus.
Moreover for :
(6) The angle formed by its axis with that of the Aorta behind ;
(7) Its strongly lateral position—(it lies for the greater extent outside the
left border of the sternum in the 2d interspace) ; and
(8) Its bifurcation behind the left 2d chondrosternal joint.
(9) The Right Pulmonary Artery passes nearly horizontally to the right,
beneath the Arch of the Aorta. ,
(10) The Left Pulmonary Artery continues its upward course, with slight
obliquity towards the left, and with increasing obliquity backwards.
It finally arches downwards into the left lung, under ‘cover, from
above, of the Aortic Arch. '



PART IL

THE DERMOGRAPHIC METHOD AND THE CON-
STRUCTIVE SERIES OF OUTLINES.

The following Outlines are termed ‘‘ constructive " because intended to
shew how the normal cardiac tracing may be built up on data derived from
the thoracic skeleton, or from superficial landmarks, with the help of the
dermographic method, or method of surface markings.

The first tracings to be practised by the beginner are the tkoracic lines of
reference. Each student should make out by inspection and palpation and
draw on the chest of a suitable subject the mid-clavicular, the parasternal,
and the hepatic lines. Let this be done at least once thoroughly.

Tracings of the cardiac boundaries may be obtained in two ways:

(1) By the use of definite landmarks based on a knowledge of the rela-
tions of the heart to the thoracic parietes; and
(2) More directly by means of percussion in each individual case.

The latter method, the only one available in pathological conditions,
is essentially a clinical method, implying considerable skill and experience.
Special attention will be given to it in Part IV,

On the other hand, the constructive method is applicable only to the
normal subject; and its uses are chiefly educational. It is a means of
impressing the cardiac boundaries on the memory, and a useful introduc-
tion to the more difficult stages in cardiac study.

This part of the subject has been treated more fully than is necessary in
the case of the junior student ; but the reader will easily select among the
Outlines those best suited to his own requirements.

39
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42 CARDIAC OUTLINES.

OTHER METHOD FOR DETERMINING THE APEX
SPOT AND THE LEFT VENTRICULAR BASIC
LINE, OR LINE OF THE APPENDICES.

This method differs from the preceding in that it relies upon the skeletal
instead of the superficial landmarks. It requires as a preliminary that the
ribs be recognised and a few of them numbered for reference.

Draw, as in the previous Outline :

(1) The hepatic line.

(2) The left inner areolar line (this line is seen to coincide exactly with
the sth chondrocostal junction—a valuable skeletal landmark for
localising the cardiac apex).

(3) Find the right 5th and the left 2d chondrocostal junction :

(4) A line drawn through these two points will meet the middle line at
MS, halfway down the sternum ; its prolongation to the left is
the line sought.
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THE LEFT VENTRICULAR BASIC LINE, OR LINE
OF THE APPENDICES, AND THE SITE
OF THE PULMONARY ARTERY,

If a line M'SC, to which we may refer as the left obligue line, be con-
ducted from the inner side of the left areola, to the right sternoclavicular
joint, this will intersect at L the line I1I, which was described in
Outline XIV,

Divide the distance ML into three equal .parts ; and draw at the points
of division two lines of the shape and length of the small dotted lines.
These will represent, as is shown in the following Outline, the sides of the
Pulmonary Artery. R

The further use of the line M'SC will be given on page 48.



FIG. XVL

M'SC—The left oblique lateral line (the outline of the left ventricle is
indicated in dotted line). ML—The line of the auricular appendiccs (c/.
Fig. XVII.). The small dotted lines shew the position of the pulmonary
artery. The other letters as in previous outlines.
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FIG. XVIIIL

©

\

Ao—Outline of the arch of the aorta. AoSC—Right upper boundary
of the arch. AuAu'—Right upper boundary of the heart. C—Line of the
vena cava, external to which is the right lateral boundary of the heart, nearly
coinciding with the parasternal line, and the dotted outline of the right
auricle, 49
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SECOND METHOD OF TRACING THE LATERAL
LINES OF THE CARDIAC DIAGRAM.

The lateral lines are in this case determined with the help of skeletal
landmarks.

(1) A vertical line drawn through the sth chondrocostal junction is
identical with the line described as the vertical inner areolar line ;
and

(2) A line drawn through the right sterno-clavicular joint, and through
the left 4th chondrocostal junction, is the same as the oblique line
obtained with the areola as a lJandmark.

(3) The parasternal line (dotted) needs no comment.

(4) The line of the Vena Cava may be drawn from the middle of the
right 2d cartilage, downwards ; or else, upwards, from the junc-
tion of the hepatic line with the upper border of the 6th cartilage,
or more simply according to the rule given under Outline XVIII.

(5) The upper line is obtained by joining the right 3d chondrocostal
junction with the left sternoclavicular joint.
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THE HEART'S OUTLINE COMPLETED ACCORDING
TO THE SECOND METHOD.

The slight difference in shape noticeable between this cardiac Outline and
the preceding one, Fig. XX., mainly arises from the differences which may be
traced between the relative length and width of the two thoracic diagrams,
and between the relative aperture of the infrasternal angles. In reality the
shape of the heart does not vary much ; but its position and that of the
great vessels, and the shape of the ‘‘ presenting” cardiac surface, are sub-
ject to variations to suit thoracic space. A comparison of the two Outlines
will remind the student of the importance which attaches (from the point
of view of cardiac study) to a careful observation of the individual peculiari-
ties in the build of the thorax. ‘






PART III

THE PRACTICAL METHODS OF INSPECTION
AND PALPATION.

This is a short account of the subject, intended for the beginner. It is
not illustrated with any diagrams or outlines.

I. INSPECTION OF THE ANTERIOR SURFACE OF THE
THORAX AND OF THE PRACORDIUM.

Observe any peculiarity of the anterior thoracic surface :

(1) Any irregularity in outline
(a) of the clavicles,

(b) of the sternum,
(c) of the costal arch and infrasternal angle,
(d) of the xiphoid appendix ;
(2) Any bulging of the pracordium ;

* (3) Any asymmetry of the nipples—
(a) in the vertical direction,
(b) in the horizontal direction. -

One or the other form of asymmetry of the nipples is often as-

sociated with uneven bulging of the precordium.

(4) Notice carefully and mark on the chest 24e sites of any visible pulsa-
tion that may be present in the episternal, in the infrasternal, or
in the intercostal spaces ; and especially tAe site of the apex beat.

56


















62 CARDIAC OUTLINES.

PALPATION FOR IMPULSES AND THRILLS IN PERICAR-
DITIS.

In view of its importance this subject claims to be separately considered :

IN FIBRINOUS PERICARDITIS a f7iction-thrill is usually perceptible, and
is often very marked. It may be general, or limited to a portion of the pre-
cordium. When of limited extent, it is more commonly felt over the middle
than over the lower third of the sternum. When faint, it may be intensified
by pressure. Pericardial friction-thrill is not conducted beyond the seat of
its production. This is a useful point of distinction between it and some of
the vascular thrills.

IN ADHESIVE PERICARDITIS palpation does not afford us much assistance.
Systolic retraction of the region of the apex is not, in itself, a reliable sign.
When associated with diastolic impulse it acquircs greater diagnostic value.
The late secondary changes undergone by the heart are to a certain extent
perceptible by palpation, but they are not distinctive of the condition.

IN PERICARDITIS WITH EFFUSION there may be noticed on palpation, if
the collection of fluid be a large one, some bulging of the whole dull area
and of the intercostal spaces within it.  7ke cardiac impulse may be totally
absent, or perceptible only when the patient lies down ; or it may be readily
Selt. A cardiac impulse occurring above the lower limit of the dull area is
diagnostic, especially if change in position should modify the shape of the
dull area according to the laws of gravitation. :
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(7) The facility given for measurements, since millimetres or lines might
be marked on the upper face of the flange.

(8) The inherent fault previously mentioned is—for cardiac percussion—
also to be reckoned among the special advantages. This pleximeter
intensifies dulness, at the same time that it defines more sharply
the dull border.

Therefore, if doubt should occur as to the value of any sounds obtained
by immediate finger percussion, the pleximeter would probably decide.
In this power for discrimination lies a yet stronger recommendation than
in the practical advantages which have been enumerated.
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FOURTH STEP IN CARDIAC PERCUSSION.

HOW TO DETERMINE THE PARTIAL CARDIAC DULNESS IN
THE RIGHT HALF OF THE CHEST.

In this somewhat more difficult portion of the examination we must
chiefly rely upon the fairly sharp contrast given by the fully resonant lung in
the mammary region. We have not in this case any equivalent degree of
cardiac dulness to compare with the full pulmonary resonance. The sternal
portion of the preecordium is resonant, and the right parasternal portion is
hardly ever quite dull. Nevertheless, when percussing from left to right,
the trained percussor (especially if using the pfeximeter) will not miss the
line at which the partially resonant note suddenly acquires unmixed clear-
ness as he passes beyond the extreme right cardiac boundary.

In order successfully to conduct this examination the finger to be per-
cussed must be moved from the horizontal into the vertical position ; this
will facilitate a determination of the vertical line shewn in the diagram.
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FIFTH STEP IN CARDIAC PERCUSSION.

HOW TO DETERMINE THE PARTIAL CARDIAC DULNESS
IN THE LEFT HALF OF THE CHEST.

The left boundary of partial dulness is rather more difficult to find than
the right. In attempting this percussion it is therefore advisable to consult
at first the normal cardiac Outline. Here again as in the preceding stage,
the fulness of the pulmonary resonance with which the partial dulness has to
be compared renders the task somewhat easier. In the Outline the oblique
boundary is seen to follow the line joining the 3d left chondrosternal
junction to the 4th left chondrocostal junction.

The shorter vertical boundary, which extends from the left nipple level
to the hepatic line, is often somewhat obscured by conducted resonance due
to the stomach. This occurs almost invariably at the lower extremity of
the line : and the surface corresponding to the apex-beat is found to be rela-
tively resonant, instead of belonging, as it otherwise would, to the area of
absolute dulness, or at least to the partly dull area.

In the female a determination of the left area of partial dulness is diffi-
cult and apt to be painful, and should not be insisted on as a matter of
routine.

N. . Within the region of partial dulness, the student may often observe more or less
definite differences in the note of percussion. He should not be led away by these less im-
portant distinctions from the broad lines which have been described. Mention may, how-
ever, be made here of the two accessory lines of incipient dulness seen in Outline XXXII,,

one at the right anterior thoracic base, the other at the left upper thoracic region. They
are not practically of importance to the beginner.
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strip in question is normally duller than the sternum ; and it is found to be
continuous with the area of absolute cardiac dulness. For this concord-
ance of lines (which is invariably found by careful percussion) good ana-
tomical reasons exist.*

The additional line on the left of the prevascular dulness, as well as the
additional line seen in this diagram to the right of the cardiac dulness are
both easily discovered, The surfaces which they define are areas of sub-
resonance, rather than of partial dulness. Sansom’s pleximeter will be
found very useful in tracing these boundaries, as well as in connection
with the final stage of cardiac percussion.

* The same reasons explain the striking concordance which a good percussor invariably
finds between the lines which he has traced from above and those traced from below,
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SEVENTH AND FINAL STEP IN CARDIAC PER-
CUSSION :

THE HEPATIC AND THE SUPRAHEPATIC LINES AS
OBTAINED BY PERCUSSION.

We are competent to find by percussion both the hepatic and the supra-
hepatic line, not only in the right chest, but also in the left. In other
words, we can percuss out with accuracy, on the anterior surface of the body,
the whole outline of the liver on the one hand, and the whole outline of the
heart on the other.*

Moreover, we can prove by percussion that these two organs overlap
from front to back ; and we are able to trace the extent of their overlapping.
This is easily accomplished, as soon as their anatomical relations, which
have not always been sufficiently regarded, are thoroughly understood. In
the ordinary routine of physical examinations of the heart the lines in ques-
tion are best traced at an earlier stage ; a different course has been adopted
here to facilitate their demonstration.

I. THE HEPATIC LINE,

Let it be stated once more that the Suprakepatic line marks the highest
level reached by the liver in the depth of the chest ; whilst the fepatic line

* There is no reason why an experienced percussor should not succeed in this with une
aided finger percussion. Nevertheless Sansom’s pleximeter is a great help and it was
with its assistance that the author first clearly defined the two lines in question (see
Lancet, Aug. 29, 1891),
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1L
PARTIAL HYPERTROPHY LIMITED TO THE RIGHT
VENTRICLE.
When not complicated with dilatation, this does not appreciably modify
the anatomical lines of percussion. Hypertrophy complicated with dilata-
tion will be mentioned farther on.

III.

PARTIAL HYPERTROPHY LIMITED TO THE LEFT
VENTRICLE.
“T'his gives rise to very definite results casily recognised. The apex
beat is
(1) depressed,
(2) displaced towards the left, and
(3) at the same time very forcible.
The left extremity of the hepatic line is apt to be depressed (this change
should be looked for only in cases of extreme hypertrophy) and may thus
become oblique downwards and towards the left in a very marked degree.

» CARDIAC DILATATION :
ITS VARIETIES AND ITS INFLUENCE ON CARDIAC
DULNESS.

The subject of cardiac dilatation might be subdivided into the following
groups : ‘
without hypertrophy.

I. General dilatation general
of the heart, with hypertrophy ; or
. partial.

without hypertrophy.
I1. Partial dilatation of the whole heart.

of the heart, with hypertrophy «; of the dilated side only.
of the other side only.
Since, however, the extent and the direction of any increase in dulness
due to this cause vary according to the portion of the heart which is af-
* fected, we shall adopt the following subdivision :
1. General dilatation.
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THE ENCROACHMENT ON THORACIC SPACE DUE
TO COMBINED GENERAL HYPERTROPHY
AND DILATATION OF THE HEART.

Sometimes the heart is much hypertrophied as well as much dilated.
When the change is general (as in some instances of adherent pericardium
at a late stage), the heart may be very large. The absolute dulness is then
greatly increased above and at the sides, and the diaphragm and the liver
may be markedly depressed. The resulting encroachment on thoracic
space is specially noticeable in the relatively less capacious chest of chil-
dren. This feature is well shewn in the present Outline.





















PART V.

CARDIAC AUSCULTATION IN THE NORMAL
SUBJECT AND IN PATHOLOGICAL
CONDITIONS.

It is essential that the beginner in cardiac auscultation should refresh his
memory as to the anatomy of the heart, and particularly of the heart valves.
The next few illustrations are devoted to this object. The two first shew
the relation of the valves to each other; those that follow deal with their
relation to the anterior chest wall, and with their topography.

The Clinical Outlines belonging to this series deal, in the first place, with
the normal heart-sounds and with the situations in which they are severally
audible ; and inasmuch as a graphic representation of the heart-sounds is
sometimes desirable, a code of suitable symbols has been devised.

The abnormal sounds or ‘‘ murmurs” may also with advantage be ex-
pressed by symbols, and a set of these is suggested for use at the bedside.

Separate Outlines are devoted to the description of the several murmurs
with reference to their site of intensity and to their area of conduction.

The auscultatory features of pericarditis form the subject of a short de-
scription, and a passing reference is made to aneurysm of the aorta.
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THE SITES OF THE VALVES PRO]ECTED TO THE
ANTERIOR SURFACE OF THE CHEST.

(The dermographic method does not attempt to indicate the exact situa-
tion of the several valves within the chest, but merely their projection.
The grouping of lines which results is unreal—in the same way as the
grouping of stars, such as it appears to the human eye, is unreal. The
projection is nevertheless a help.

The valves appear as mere lines ; this also is a result of the projection.)

HOW TO ““PLACE” THE VALVES IN THE PROJECTION.
THE LEFT THIRD CARTILAGE AS A LANDMARK.

Outlines XIV. to XVII. shew how the projection of the semilunar valves
can be localised by drawing a line (ML) from the middle point of the
sternum to the left 2d chondrocostal junction. A more rapid guide, as
accurate as the subject will admit (for individual varieties are common), is
the left 3d chondrosternal junction. The horizontally arranged pulmonary
semilunars follow the upper line of the cartilage, lying either a little way
above or just below this line, and chiefly to the left of the sternum. The
aortic semilunars cross the junction obliquely and lie chiefly under the left
half of the width of the sternum. The projection of the mitral valve is
also connected with the 3d cartilage. Beginning at its inferior border
about § inch exterior to the sternum, it crosses the 3d interspace obliquely
downwards and inwards and ends behind the sternum at the level of, and
close to, the 4th chondrosternal junction.

The projection of the tricuspid is the only one not connected with the
3d left cartilage. It lies behind the sternum near its right border, in a
nearly vertical line, extending from the level of the 4th to the upper level
of the 6th cartilage.
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THE TOPOGRAPHY OF THE SEMILUNAR
VALVES.

I. THE PULMONARY VALVE.

Leaving aside the surface markings, we shall now consider the relations
of the valves within the chest.

(1) The Pulmonary Artery lies vertically behind the left 2d interspace ;
(2) Itis covered only by a thin edge of lung, and by the serous mem-
brane ;
(3) 1t is overlapped on either side by the tip of the auricular appendices ;
(4) Its segments lie obliquely across a line ML, uniting the appendices
(the bi-appendix line).
(5) Its flaps are known as: The right anterior flap, AP,
The left anterior flap, AP,
The posterior flap.

(6) The line of attachment of the posterior flap slightly overlaps (at an
angle) the line of attachment of the anterior aortic flap.

II. THE AORTIC VALVE.

(1) The origin of the Aorta corresponds with the left 3d (inferior) chon-
drosternal angle, and with the adjoining surface of the sternum.
(2) Its inclination is shewn in the Outline ;
(3) It is separated from the sternum by the Pulmonary Artery, with
which its anterior surface is intimately connected. .
(4) The Aortic Valve lies almost exactly in the obligue line ML passing
through the two auricular appendages.
(s) Its flaps are known as: The anterior flap, AS,
The right posterior flap,
The left posterior flap.
(6) At its right corner the anterior flap, AS, crosses the line of attachment
of the posterior pulmonary flap.!

1 The two vessels being at this spot adherent to each other, it is almost impossible, in
opening the heart, to cut through both of them without damaging either one or the other
of the two flaps just mentioned.
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1

THE TOPOGRAPHY OF THE AURICULO-VEN-
TRICULAR VALVES.

I. THE TRICUSPID VALVE.

This valve is relatively superficial, since the right auriculo-ventricular
groove lies immediately behind the front wall of the chest. The long
diameter of the valve is almost vertical; but its upper extremity is rather
more deeply placed than the lower.

Its right, left, and inferior flaps surround an oblong or oval orifice.
The passage through, or the axis of, this orifice has an almost transverse
direction, from left to right.

II. THE MITRAL VALVE,

This is the most deeply situated of all the heart-valves. It occupies the
most remote corner of the left ventricle, posterior to and somewhat to the
left of the aortic orifice.

Its long anterior flap is continuous with the fibrous aortic ring ; its
posterior flap is attached to the posterior part of the left auriculo-ventricular
ring. The axis of this orifice has a direction downwards, forwards, and to
the left.

Its long diameter is not parallel with the anterior chest wall, and cannot
be projected on to the latter without foreshortening. This explains why
its projection should be so much shorter than that of the Tricuspid Valve.






AUSCULTATION SERIES.

THE PRINCIPLES AND THE METHOD OF CARDIAC
AUSCULTATION,

Cardiac Auscultation has three objects for study :
(1) The normal heart-sounds and their peculiarities.
(2) The pathological variations of the normal heart-sounds.
(3) The abnormal sounds known as *‘ Bruits "’ or ‘‘ Murmurs.”
In other words, a clinical report of the auscultation of any heart implies
answers to the following questions :
(A) Are the heart-sounds in any way peculiar without being abnormal ?
(B) Are the heart-sounds abnormal ?
(C) Are they accompanied by, or replaced by, any murmurs ?
It is part of the scheme of the graphic method to record these observa-
tions on a suitable thoracic Outline, by means of symbols. The symbols
should be absolutely clear and unequivocal.

The beginner should be made to listen at first to absolutely normal
heart-sounds, in subjects possessing a strong heart’s action. At this stage
he should practise ‘‘ timing” the first and the second sound, by comparing
their time with that of the apex-beat or of the carotid beat. Neglect
of this essential detail of practical training accounts for the greater part of
subsequent difficulties and delays.
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The student’s attention may be then called to the more striking varieties
of the heart-sounds, such as the loud, the feeble, and the reduplicated
sounds.

His next objects for study should be the simple valvular murmurs ; and
murmurs should be selected for him well defined and easily heard. These he
should practise ‘‘ timing,” that is, referring to the systolic or the diastolic
period of the heart’s cycle.

After the simple murmurs he should be made to study those of more
complex rhythm. The timing of these is often a matter of difficulty even
for trained observers. The following method is useful as a means of
avoiding confusion when the heart’s rhythm is misleading and, as it were,
inverted :

Find the systolic time by carefully feeling the heart’s impulse, or that of
the carotid artery ; and beat time to this with the foot or with the finger.
Auscultation of the doubtful sounds should then be performed whilst the
observer continues beating time.

In some cases of loudly accentuated second sound, it may be easier to
beat the diastolic instead of the systolic time, and to time the murmurs
accordingly.
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THE HEART-SOUNDS.

SUGGESTED CODE OF SYMBOLS FOR THE NORMAL HEART-
SOUNDS AND FOR THEIR PATHOLOGICAL
VARIATIONS.

(For the advanced student.)
(A) THE NORMAL HEART-SOUNDS.

The first Sound being relatively long has sometimes been figured thus
=== and the second shorter Sound thus “—.

The author has adopted this notation as the basis of an easy code of
Symbols.

I

Inasmuch as a first sound is produced both at the Mitral and at the
Tricuspid Valves, and a second sound both at the Aortic and at the Pul-
monary Valves, each of these may be conveniently described by coupling
with the sign for the First Sound (===), or with the sign for the Second
Sound (\—), the initial letter of the Valve.

For instance, the Mitral First Sound*would be expressed thus :

and the Aortic second sound thus:

A
N
II

Should the sounds happen to be weak or heard distantly, this may be
readily expressed by substituting small characters and thinner lines for the
capitals and for the thick lines; for instance, a weak Mitral 1st Sound
would be written thus :

m

Sounds so weak as to be almost inaudible might be expressed by dotted
symbols.



FIG. XLIV.

SYMBOLS FOR NORMAL HEART-SOUNDS.

I M 2 &

IA T8 MA ME

I—The four heart-sounds when heard loudly. II—The four heart-
sounds when heard feebly (the dotted lines indicate very feeble sounds).
III—The combination of a loud first sound with a feeble second sound.
1V—The combination of a feeble first with a loud second sound. V—The
first sound and the second both equally loud.
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IIL.

If a loud Mitral 1st sound should be followed by a loud Aortic 2d sound
two signs from the first series would be used. If one of the sounds should
be weak and the other strong, this could be symbolised by combining a
sign from the first with a sign from the second series, thus:

Ma and mA
o —

(B) INDIVIDUAL PECULIARITIES OF THE NORMAL HEART-SOUNDS.,

Heart-sounds differ as do the voices of individuals—or their features.
These differences can be described, or delineated, but it is quite impossible
to cxpress them by means of symbols. It would be premature for the
junior student to attempt to study them. To the advanced student and
to the physician they spontaneously become more and more obvious, with
increasing experience and power of observation.

(C) PATHOLOGICAL VARIATIONS IN THE NORMAL HEART-SOUNDS,

These variations relate to :

(1) Pitch and *‘ timbre,”

(2) Time or duration,

(3) Loudness,

(4) Uncoupling or reduplication,
(5) Accentuation.

(1) Pitch and ‘‘timbre” must be described in words; they are not
easily symbolised.

(2) The same remark applies to time or duration, although, without
introducing any fresh symbols, diagrams could be arranged dis-
playing the normal series of the heart-sounds, and any series of
abnormally long or abnormally short sounds, or lastly, of sounds
separated by abnormally short or long intervals.

(3) As regards loudness, a suggestion has been made as to the mode of
registering relative differences, such as occur in normal cases,



FIG. XLV.

SYMBOLS FOR REDUPLICATED HEART-SOUNDS.

I ME S

II

| o
E

L& 9
III

M

[—

Y

(&

®
...]
ués
2
G~

v

:

G

L

(§°]

13

(2
g

-7

I—Reduplication of sounds with loudness. II—Reduplication without
loudness. III—Reduplication and loudness of first sound with feebleness
of second sound. IV—Reduplication of both sounds and loudness of the
second sounds.
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The sound may, however, be unusually loud, or feeble. A special
notation is then required :

Excessive loudness can easily be represented by increasing the
size of the capital letter, and the thickness of the line.

Extreme feebleness may be conveniently expressed by using a
dotted or interrupted line, beneath a small letter (see Fig. XLIV.).

REDUPLICATION OF HEART-SOUNDS.

(4) The most common variation in time is relative delay or hurry of some
constituent of the normal sounds. Each of the so-called heart-
sounds being a blend of two sounds, delay or hurry of one of them
leads to a breaking up of the composite sound into two,—or, as it
is termed, to a reduplication of the sound.

Reduplications can be expressed by a very simple device—Let
the line below the letter be repeated, as for instance in

A

=
This symbol will signify, according to the code proposed, re-
duplication of the Aortic Second Sound.

ACCENTUATION OF HEART-SOUNDS.

(5) Loudness and accentuation are most commenly associated, but they
are not identical. A sound may be loud without that sharpness
of delivery which we understand by accentuation. On the other
hand, it is not uncommon for a heart-sound to lack loudness,
whilst preserving a marked accent. The various combinations
capable of arising and the mode of registering them are displayed
in the accompanying illustration.



FIG. XLVL

SYMBOLS FOR ACCENTUATED HEART-SOUNDS.

I
' M 2 A
II
¥ =~ » @
II1 ‘
Te Ma Te Mz
IV
tA tP mA mpP
v

IA TE MA ME

I—Accentuation and loudness of heart-sounds. II—Accentuation and
feebleness of heart-sounds. IIT—Accentuation and loudness of the first
sound, the second being feeble. IV—Accentuation and loudness of the
second sound, the first being feeble. V—Accentuation and loudness of both
sounds. :

119



120 CARDIAC OUTLINES

WHERE TO LISTEN FOR THE NORMAL HEART-
SOUNDS.

The normal heart-sounds may be heard over the whole praecordium ; not,
however, with equal intensity. Each sound is heard most plainly over a
definite area, and, as a rule, in the vicinity of the valve concerned in its
production. The Outline shews the sites generally admitted to be the
most favourable for auscultation of the normal sounds; they will not require
any description. The areas are more or less contiguous with the anterior
projection of the valves: to this rule there is a striking exception, that of
the Mitral valve. The Mitral, being deeply situated, is auscultated at the
only spot, the heart’s apex, where the left ventricle is superficial, although
the distance from the valve is equal to the length of the ventricle. The
aortic sound is also listened for at a slight distance from the aortic valve,
in the right 2d interspace, which is for that reason known as the aortic
interspace. The aortic valve is somewhat deeply situated behind the origin
of the pulmonary artery.
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CARDIAC AUSCULTATION IN PATHOLOGICAL
CONDITIONS.

THE GRAPHIC METHOD APPLIED TO THE STUDY OF
CARDIAC MURMURS OR BRUITS.

The investigation of cardiac murmurs needs much time ; so does also the
recording of results. The graphic method has the advantage of saving
some of the time otherwise taken up in describing the examination ; it also
tends to promote accuracy and completeness in exammmg the heart.

(1) Which i is the valve affected ? '!
(2) Where i$ the murmur best heard ?
(3) Where does it cease to be heard ?

These questions must be answered in all cases where a murmur is audible ;
and the answers are capable of being recorded graphically.

The nature and the site of intensity may be expressed by any code of
symbols, provided the symbols are unequivocal. A code of this kind will
be presently set forth.

‘A graphic representation of the area of conduction of murmurs generally
takes place by means of shadings.

For quick work the simplest of all thoracic Outlines (Fig. I.) is the most
useful ; but whenever accurate and searching observations have to be made,
Outlines are required shewing the ribs and interspaces. It should be
understood, however, that Outlines of this sort are not serviceable unless
fairly correct anatomically, and of good size.

Most' cardiac murmurs being valvular, it is important that the normal
situation of the valves should be present to the mind of the auscultator.
With that view in all the Outlines of the present series the valve sites have
been displayed in addition to the murmurs.,
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FIG. XLVIIL

CODE OF SYMBOLS FOR THE NOTATION OF
VALVULAR MURMURS.

I II III v v VI VII VIIL

I—Onward aortic murmur. II—Regurgitant aortic murmur. IIT—
Regurgitant mitral murmur. IV—Onward mitral murmur (with thrill
limited to the apex). V—Regurgitant tricuspid murmur. VI—Onward
tricuspid murmur. VII—Onward pulmonary murmur. VIII—Regurgitant
pulmonary murmur.

The following modifications may with advantage be made in the old

method of figuring bruits by arrows :

(1) The direction of the arrow must invariably indicate the direction of
the blood-stream producing the bruit.

(2) The arrow should be provided with a letter denoting the valve
implicated.

(3) If there be any thrill this may be symbolized by a waviness of the
arrow.

(4) Loudness of the murmur may be expressed by increasing the thickness
of the arrow ; softness of the murmur, by using a thin arrow or
one with dotted line.

With these precautions several arrows may be used in the same Outline

without fear of confusion, to denote the presence of different murmurs.
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THE SITES FOR THE AUSCULTATION OF THE
CARDIAC MURMURS.

SYSTEMATIC EXAMINATION OF THE HEART FOR
MURMURS.

Before a heart can be pronounced free from murmurs, cither the entire
prxcordium must be auscultated inch by inch, or clse its examination must
be systematically localised to definite spots specially favourable for the rec-
ognition of murmurs. The position of the apex-beat is supposed to have
been previously identified by palpation or by auscultation. The sites for
auscultation are six in number and include, in addition to the areas which
have already been assigned for the auscultation of the normal sounds, the
mid-sternum, and lastly the 3d and 424 leftinterspaces in the parasterialline
which it is convenient to term collectively the ¢‘ Ventricular Site,” this
area being the centre of the anterior projection of the ventricular portion
of the heart. Thus thestethoscope will have to be applied in succession to :

(1) The apex for mitral murmurs,

(2) The right 2d interspace close to the sternum for aortic murmurs,

(3) The left 2d interspace for pulmonary murmurs, and for Naunyn

and Balfour’s murmur,

(4) The lower end of the sternum for tricuspid murmurs, and also for

aortic regurgitant murmurs,
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THE SITES FOR AUSCULTATION—Continued.

(5) The mid-sternum for tricuspid, for pulmonary, and especially for
aortic regurgitant murmurs,

(6) The ‘‘ventricular site” for aortic, for mitral, and for heemic
murmurs. :

No endocardial murmurs will escape this search, and it is improbable
that any exocardial murmurs could pass unobserved.

THE AREAS OF CONDUCTION OF MURMURS.

The following Outlines are devoted to a study of the areas of conduction
of the cardiac murmurs. The mode of conduction is characteristic in each
case ; in some of the murmurs it is so characteristic that a diagnosis of the
variety of murmur present may rest upon this feature alone.
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THE SITE AND AREA OF CONDUCTION OF THE
SYSTOLIC PULMONARY MURMUR, AND
OF THE HAMIC MURMUR.

Putting aside cases of congenital disease, organic murmurs of the pul-
monary orifice are uncommon ; especially that of regurgitation, which has
not been included in the Outlines.

The characters of a Systolic (onward or obstructive) Pulmonary Murmur
are :

Intensity at the site of the Pulmonary Valve,

Extension along the left 2d and 3d cartilages, and the 2d and 3d inter-

spaces, and towards the right as far as the right edge of the sternum.

Ths description applies also_to the heemic murmur which is often a very
““rough” sounding one. Its mechanism is still doubtful, but most author-
ities agree in localising the production of sound in the Pulmonary Artery.
This is not the view taken by the Naunyn and Balfour.
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OUTLINE RELATING TO NAUNYN AND BAL-
FOUR’S MURMUR.

Naunyn and subsequently Balfour failed to obtain proof of the localisa-
tion just mentioned. They propounded the view that a functional murmur
was apt to be produced by a dilatation of the mitral orifice, forming part
of a general dilatation of the heart, and allowing backward injection of the
already full Left Auricle.

The cross placed in the Outline of the Left Auricular appendix is intended
to remind the student of this important theory, a discussion of which does
not belong to the scope of these pages.
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THE SITE AND AREA OF CONDUCTION OF THE
REGURGITANT AORTIC MURMUR.

This bruit resembles a breath blown quickly from the throat without
approximating the lips. It has been compared to the noise of an escape of
steam. To put the matter more precisely its peculiarities are :

Evenness,

High pitch,

Softness, or breath-like nature,

Absence of sonorous vibrations,
a combination not presented by any other murmur.

The softness and slight intensity of this bruit call for special attention in
searching for it. It is of all murmurs the most apt to be missed owing toa
faulty or unsuitable stethoscope : a caution to be laid to heart, not only by
the student undergoing examinations, but by the practitioner in his more
responsible duties.

WHERE TO LISTEN FOR THIS MURMUR.

Its site of intensity is below the level of the aortic valves, over the mid-
sternum, and over the sternal end of the right 4th cartilage. It is not com-
monly louder beyond the sternum than over that bone, although this some-
times occurs.
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Its conduction may be over a wide area, as shewn in the Outline, but more
often it occupies a portion only of the shaded surface.

Upwards : It may extend as far as the 1st right interspace.
Outwards:  Conduction may take place horizontally towards the left.
Downwards: The murmur may extend as far as the apex.

It has been described as occasionally heard at the apex only. This is the
exception. The rule is for the murmur to be most plainly heard over the
lower half of the sternum. Indeed it is practically as loud over the lower
sternal third as higher ; and this situation may be regarded as the site of
election for listening for the murmur, being alike remote from the area of
the respiratory and from that of the cardiacsounds. Whilst being conducted
by the sternum, the sound is sometimes perceptibly modified by that bone.

The diversity in the mode of conduction of aortic regurgitant murmurs ‘s
ascribed to the fact that the lesion may be limited to any one of the three
segments, or to two of them, or may extend to all three.

Sir Walter B. Foster long since explained on these lines the occasional
conduction to the apex of a regurgitant murmur, the right posterior segment
being then supposed to be at fault.

N. B. The danger of mistaking for an aortic murmur a diastolic murmur
produced at the mitral orifice should be borne in mind.
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The distinctive features of an Aortic Regurgitant Murmur are :

(1) Occurrence at the moment of the normal closure of the Semilunar
valves (the aortic second sound may or may not be completely
replaced) ;

(2) Continuance of the bruit during the first part of the diastolic silence,
with gradual subsidence ;

(3) Breath-like character, of various but usually rather high pitch ;

(4) Soft and distant character ;

(s) Intensity greatest behind the sternum, at the level of the second inter-
space ;

{6) Conduction chiefly down the sternum ;

{7) Occasional conduction towards the left nipple, or towards the apex.

Roughness, loudness, musical character, and thril! are rarely present.
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THE SITE AND AREA OF CONDUCTION OF THE
REGURGITANT MITRAL MURMUR.

This is the most common of all organic valvular murmurs.

Its loudness and its quality vary greatly according to the extent and more
particularly to the variety of the lesion. It is not breath-like as the aortic
regurgitant murmur, but blowing (bellows sound). It may be soft blowing,
hard blowing, rough, or even musical.

Its diagnosis from exocardial and from heemic murmurs is by no means
always easy.

WHERE TO LISTEN FOR THIS MURMUR.

Always at the apex. But, inasmuch as other systolic murmurs are also
audible here, careful discrimination is needed.

The site of intcnsity of the mitral systolic murmur is the apex : this is not
the case with the aortic systolic murmur, nor with the tricuspid, nor, as arule,
with the hazmic murmurs,

The conduction as shewn in the shaded part of the Outline is outwards
and slightly upwards towards the axilla.

The arrow shews somewhat roughly the direction of the regurgitant blood
stream. The murmur may also be heard at the angle of the left scapula and
to the left of the 6th dorsal vertebra. The reason for this is obvious when
we look at a lateral view of the heart.
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THE HEART VIEWED FROM THE LEFT SIDE TO
ILLUSTRATE THE MODE OF CONDUCTION OF
THE REGURGITANT MITRAL MURMUR.

The Outline is intended to shew the extensive surface of the left ventricle
which presents in the left half of the chest, and transmits the murmur out-
wards to the lateral wall of the thorax. The auricle into which regurgitation
occurs is doubtless the channel for the conduction of the murmur back-
wards, The size of the heart in this Outline is disproportionate, but it will
be remembered that hypertrophy is among the results of mitral in-
compctence.

Conduction towards the right also takes place, but does not, as a rule,
extend much beyond the parasternal line ; although owing to its loudness a
mitral murmur may not infrequently be distantly audible beyond the latter.

Tricuspid regurgitation being commonly associated with advanced mizra/
incompetence, both murmurs may be blended at the left parasternal region.
Their simultaneous existence will be manifest if the systolic murmur gains
in intensity towards the right chondro-xiphoid angle, whilst on the other
hand it attains a maximum at the apex of the heart.

A purely haemic bruit will be audible over the left upper portion of the
prxecordium, but almost invariably it will be loudest at the 2d left interspace
close to the sternum.

Lastly an aortic systolic murmur, which is often propagated to the whole
prccordium and even beyond its limits will be much more intense over the
right 2d interspace and cartilage, and will be conducted into the carotids

(<. p- 134).
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THE SITE AND AREA OF CONDUCTION OF THE
MITRAL AURICULAR-SYSTOLIC, PRAE-
SYSTOLIC, OR DIASTOLIC MURMUR.

This murmur may occur alone ; more commonly it is comphmted with a
mitral systolic murmur.

I
UNCOMPLICATED AURICULAR-SYSTOLIC MURMUR.

The Outline illustrates the downward and outward direction of the blood
stream in the left ventricle and the thrill to which it gives rise at the apex of
the left ventricle. The circle denotes the strict limitation of the murmur to
the apex region.

The following are among the chief characters of this murmur :

Inconstancy in occurrence ;

Variability in quality ;

Diversity of sounds audible in different cases (see below) ;

Limitation to 2 small region, at most 3"’ in diameter, including the apex ;

Accompanying thrill ;

Forcible systolic impulse of the apex ;

Abrupt loudness of the systolic sound at the apex ;

Loudness of the 2d pulmonary sound ;

Absence of conduction towards the axilla and to the back ;

Displacement of the apex outwards and slightly downwards (as indicated
by the arrow).

WHERE TO LISTEN FOR THIS MURMUR.

Auscultation should be made at the apex, and preferably a little external
to the usual apex site, for it will be found that the apex beat is not limited
to a single point but presents a rather considerable surface.
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The Three chief Varieties of auricular-systolic murmurs are :

(1) The early diastolic murmur,
(2) The mid-diastolic murmur,
(3) The late diastolic, or praesystolic murmur in the strict sense.
Additional varieties arise according as murmurs (1) and (2) are, or are
not, continued through the diastolic interval.
A discussion of the causes of these several varieties would be at the best
speculative, and, for that reason alone, ill suited for the scope of this book.

DIFFERENTIAL DIAGNOSIS OF AURICULAR-SYSTOLIC MURMURS.

The least equivocal variety is the mid-diastolic, when the murmur is con-
ducted up to a loud 1st sound and followed by a loud pulmonary 2d
sound. Confusion is most liable to occur in the case of the early and in the
case of the late diastolic (or presystolic) murmur. The first of these might
be mistaken for an aortic regurgitant murmur, especially if (as,recorded in
rare cascs) it should be audible at the apex only.

The late murmur might be so closely followed by the systolic event as to
suggest that it formed part of the latter. In many cases of this kind indi-
vidual opinion based upon individual perception for sound and time is the
ultima ratio.

In both cases assistance will be derived from the presence or absence of
the other physical signs of mitral stenosis (described above) ; and from the
presence or absence of those belonging respectively to mitral or to aortic
incompetence. The pulse, which is distinctive in all three conditions, is a
valuable help.

And lastly, the symptoms may tell strongly in one or the other direction.

It should not be overlooked :

(1) that all three varieties may be imitated by exocardial sounds ;

(2) that the praesystolic murmur may be closely imitated by the heaving
and delayed first sound of an hypertrophied heart confined by adhesions ;

(3) that the auricular-systolic murmur may be * cogged” or *inter-
rupted "’ and may thus be thought to be a reduplicated second sound,
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II.

AURICULAR-SYSTOLIC MURMURS ASSOCIATED WITH
OTHER MURMURS.

" Very commonly a mitral diastolic murmur is associated with another, or
cven with two other murmurs. The ordinary complication is that of a
mitral systolic murmur ; and this may deprive us of a helpful sign for diag-
nosis, viz., the snapping or knocking First Sound. An inevitable compli-
cation eventually follows, viz., backflow through a dilated tricuspid ; unless
the latter, as sometimes occurs, should have become secondarily stenosed.
The dilated tricuspid orifice will give rise to a murmur ; but tricuspid steno-
sis will seldom be sufficiently complete to give rise to an audible bruit.

Aortic valvular disease is a complication by no means rare.

Pericardial friction has already been mentioned.

Lastly, when cardiac failure has supervened the cardiac rhythm may
audibly suffer from the strain, and loud reduplication of one of the sounds is
the result.  The confusing whirl of cardiac sounds thus produced has becn
termcd by the. French *‘bruit de galop”: the heart’s rate is usually very
high under these circumstances, and all distinctive murmurs may for a time
be submerged.

Short of the climax of confusion just described any superadded murmur
will be a serious obstacle to strict definition of this bruit by auscultation.
There is, however, in stenosis a peculiarity of the heart's action as a whole,
which seldom misleads the experienced ear, though individual sounds may
be too rapid for due appreciation.
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THE AUSCULTATORY SIGNS OF CARDIAC
HYPERTROPHY.

No bruits are connected with hypertrophy pure and simple. At most the
normal sounds are more or lcss modified (see p. 116). The first sound is
exaggcrated, ponderous, prolonged, and heaving ; the second sound, more or
less accentuated. A reduplication of the first sound, heard near the apex,
has been pointed out by Dr. Broadbent as a sign of albuminuria, and will
often be found in cases of renal hypertrophy of the left ventricle.

The cardiac rhythm, if altered, is slowed rather than accelerated. None
of these signs, however, belong to hypertrophy exclusively. Palpation and
percussion must be called to aid for its diagnosis, which is often also much
assisted by the general symptoms.
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THE AUSCULTATORY SIGNS OF CARDIAC
DILATATION.

There are no bruits distinctive of cardiac dilatation per se, although
symptoms arising from the associated valvular incompetence are usually
present.

On the other hand, the normal action and sounds are decidedly altered.

(1) The rhythm is accelerated and may be irregular ;

(2) The ventricular impulse, although unduly prominent and (except
in cases where dilatation is due to pre-existing pulmonary emphysema) very
extensive, lacks the hard feel of the hypertrophied ventricle ;

(3) The 1st heart-sound is feeble, short, and sometimes faltering. The
shortness of the 1st sound arises from the spasmodic effort of the overtaxed
ventricle, which endeavours in vain to empty itself completely ;

(4) The weakness of the second sound is connected with the low pressure
under which the aorta is injected ;

(5) The overcharged ventricle hastens to contract again: the long
pause is thereby shortened ;

(6) A frequent result is an apparent equality of the 1st and of the 2d
sound as regards strength and quality, and of the 1st and 2d pause as
regards duration ;

This resemblance with the foetal heart's action (embryocardia) is strength-
ened by the rapidity of rate which the dilated heart has in common with
the feetal.

(This description applies to cases of considerable dilatation affecting the
whole’ heai? ; it would have to be modified in cases where the dilatation
was unilateral or complicated with hypertrophy.)
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PERICARDITIS.

A BRIEF SUMMARY OF ITS VARIETIES AND
TYPICAL SIGNS.

L
LOCAL OR LIMITED PERICARDITIS. .

The affection is generally not severe ; commonly it remains latent and is
not diagnosed. It results in:
" Adhesion, or
Roughening of surfaces.

LIMITED PERICARDIAL ADHESIONS.

These are often not capable of recognition during life.
Clinically they are not regarded as of serious import.

LIMITED PERICARDIAL ROUGHNESS.

(1) This may be known by the occurrence of friction sounds over a limited
area,

(2) During its earlier stage it may give rise at first to a softerwariety of
sound, the ¢ pericardial (or exocardial) murmur.”

(3) The roughness ultimately disappears, leaving only a smooth, thick-
ened, or opaque patch on the pericardial membrane ; this is one
form of the ‘‘ white-patch” or ‘‘ milk-spot.”

1I.
GENERAL PERICARDITIS.
(A) SIMPLE OR UNCOMPLICATED GENERAL PERICARDITIS.

Of this there are two varieties :
Dry or fibrinous pericarditis,
Pericarditis with effusion.
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(B) GENERAL PERICARDITIS OF COMPLICATED OR OF SPECIFIC TYPE.

Pericarditis may be the result of specific causes such as:
Pyzmia,
Tuberculosis,
Carcinoma, etc.
These forms of the disease may or may not follow a course, and give rise
to signs analogous to those of the simple variety.

DRY OR FIBRINOUS PERICARDITIS.

This may be, as previously stated, only a stage in pericarditis ; or it may
constitute the whole disease. The fibrin thrown out at the surface of the
membrane leads to one of two results :

(a) Pericardial agglutination or adhesion ; or
(b) Pericardial friction and attrition.

(a) PERICARDIAL AGGLUTINATION OR ADHESION.

Adhesions may arise :

(1) Between the heart and its sac (intra-pericardial adhesions) ; or

(2) Between the pleuro-pericardium, or lateral layer of the sac, on the one
hand, and the chest-wall or the median surface of the lung on the
other (extra-pericardial adkesions) ; or, lastly,

(3) Between all these structures simultaneously, the heart becoming
adherent to its sac, and the sac to its surroundings (¢nfra- and
extra-pericardial adkesions).

Pericardial adhesions vary in their consistence and in their length, and

therefore in their effect upon the heart. Pericardial agglutination implics
an absolute fusion between the opposed layers of the serous membrane,

(b) PERICARDIAL FRICTION AND ATTRITION,

Friction is the mechanical result of the heart’s movements in contact with
a roughened membrane. It occurs at the first stage of every pericarditis,
whether subsequently adhesive, attritive, or exudative. Continuous friction
will wear itself out after varying periods, the pericardial surface hecoming
once more polished. So long as roughness of the surface persists it §s apt
to give rise to audible friction-sounds.
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FRICTION SOUNDS AND FRICTION MURMURS.

Pericardial friction may be:
(a) External, or
(b) Internal, to the sac.

(a) EXTERNAL PERICARDIAL FRICTION SOUND.

By this is meant the friction sound set up by the heart’s action between
an inflamed pleuro-pericardial membrane and an inflamed pleural surface
(be it parietal or visceral), the inner surface of the pericardial sac remain-
ing unaffected. This friction is always difficult to tell from internal peri-
cardial friction.

When it occurs over the anterior, or subchondral, surface of the pleuro-
pericardial fold its locality is rather more easily traced,

(1) because in that situation friction due to respiratory movement is

plainly audible in the interval between the heart-beats ; and

(2) because friction due to the movements of the heart is markedly dimin-

ished when the chest is .kept at rest in the position of full
inspiration. .

When, however, friction is limited to the lateral, deep, or pulmonary
surface of the pleuro-pericardium, the tests given above may not be so
effectual ; and the distant rubbing sound, being conducted through the
heart’s substance to the przcordium, may appear to be independent of any
pleural origin or influence.

(b) INTERNAL PERICARDIAL FRICTION SOUNDS.

These are the sounds special to pericarditis properly so called. We may
study with profit :
Their audible characters,
Their site,
Their rhythm.

(@) Their Audible Characters.

Superficial character is special to the group; but the ear distinguishes a
coarse and a fine quality of friction. Moreover, the peculiarities of the



CARDIAC OUTLINES, 15§

sound vary much in different cases, and various names are used to express
these varieties. The names may be arranged in the two following groups :

( *“ Coarse rub” ;
‘‘ creaking, or Fi ‘“Soft rub ™ ;
ine R
Coarse new-leather sound "’ ; or ‘“ scratching ™’ ;
or J ‘‘ churning ™’ ; Soft ‘“grazing”
Rough ‘“ cog-wheel sound "’ ; Friction ‘“ rustling ” ;
Friction ‘¢ grating " ; S *“ blowing,"” or ‘* pericar-
R ounds : . Rl “
Sounds : ‘¢ scraping”; . dial friction-murmur.
‘“sawing”’;

An undulation in the intensity of the sound, as though this were advan-
cing and receding, is very characteristic of pericardial friction. It is due
to the influence of the respiratory variations in the size of the lungs.

(b) Tkeir Site.

Intra-pericardial friction sounds are by nature :
Localised ;
Not carried along the great vessels ;
Influenced by local pressure ;
Not suppressed by holding the breath,

A very common seat for the earliest indications of friction is the mid-
sternal or basic region of the heart. The sound in this case is not con-
ducted over the whole precordium from the part implicated. Similarly in
general pericarditis friction is not heard beyond the praecordium. Pressure,
locally applied, intensifies the friction.

(c) Their Rhythm.

The Rhythm may be of three kinds :
Single,
Double, or
Three-timed.
(1) A single rub is occasionally heard. Further pressure from the stetho-
scope will in most of these cases set up a double sound, although
sometimes the friction remains single.
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PRACTICAL POINTS IN THE AUSCULTATORY
DIAGNOSIS OF PERICARDITIS.

In all cases of audible pericardial “friction two questions must be
considered :
(1) Is the sound endocardial or exocardial ?
(2) If not endocardial, is the sound due to internal pericarditis or to ex-
ternal pericarditis (pleuro-pericarditis) ?

L
DIAGNOSIS BETWEEN ENDOCARDIAL AND EXOCARDIAL MURMURS.

Sometimes the sound of pericardial friction closely resembles a blowing
sound. This variety of friction sound has been described as a *‘ Friction
Murmur,” or ‘ Exocardial Murmur,” in contradistinction with the endo-
cardial or true heart-murmurs. Owing to this similarity diagnosis is often
very difficult. Attention to the following points may be of service in deter-
mining the nature of the doubtful sound.

(1) Since friction frequently results from a limited roughness, the locality,
if it should happen to be one unlikely for an endocardial murmur,
may help the diagnosis.

(2) The conduction of endocardial murmurs takes place in definite direc-
tions, and in the case of some of them, along the great vessels.
In pericardial disease diffusion of the sound either does not
occur or it does not follow the directions special to valvular
murmurs.

(3) The time at which the exocardial murmurs are heard does not occupy
the same relation to the time of the normal heart-sounds as would
belong to the endocardial murmurs.

(4) If the pressure of the stethoscope be increased, an endocardial mur-
mur would probaby not be altered ; whereas a marked increase
may be observed in the loudness of an exocardial murmur.

(5) Lastly, if the patient’s posture be changed, an exocardial murmur
would be more apt to change than an endocardial murmur, although
posture frequently modifies the intensity of a cardiac bruit.
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II.

DIAGNOSIS BETWEEN INTERNAL AND EXTERNAL PERICARDIAL FRICTION
SOUNDS.

Does the rough layer of fibrin, conveying friction sound to the ear or
thrill to the hand, line the pericardial sac ; or does it line the pleural cavity,
where the latter overlies the heart ?

(1) A conclusive answer may be obtained by interrupting the movements
of respiration. If the sound should cease as soon as the breath is
stopped, this will clear up all doubt. If, however, friction should
persist, its source is still open to question ; for an uncomplicated
external pericarditis may occasion a rub synchronous with the
heart’s action and independent of any respiratory movement,
although produced within the pleura.

(2) If the rhythm be distinctly cantering, and the sound made up of
auricular systolic, ventricular systolic, and diastolic rubs, the seat
is almost certainly intrapericardial.

(3) In the absence of the typical cantering sound, diagnosis may be
assisted by modifications of the sound which may arise when the
breath is held, whether in inspiration or in expiration, and especially
by those which may be brought about by exaggerated respiratory
movements.

In a proportion of cases the diagnosis cannot be made by unaided

auscultation.



PART VL

PRACTICAL ILLUSTRATIONS OF THE METHOD
OF USING DIAGRAMS AND SYMBOLS FOR
THE RECORD OF PHYSICAL EXAMINA-
TIONS OF THE HEART.

ON THE VALUE OF NEGATIVE NOTES.

The value of negative notes of symptoms and physical signsis appreciated
by all clinical workers of experience. It is not enough to have ascertained
the absence of a physical sign ; the fact must be recorded at the time, or it
is lost to the reader of the notes, and may ultimately be forgotten by the
observer himsclf. .

The excellence of negative notes varies with the degree in which they
are circumstantial. A typical ncgative note addresscs itself to a single
and definite fact. Notes such as ¢ heart healthy "’ or “ no cardiac murmur”
may be described as ‘‘ collective ” negative notes. They are valuable, but
their value is inferior to that of the circumstantial note, in which may be
traced each separate examination tending towards the collective result. The
best note is that which bears evidence that each valve has been examined
and found healthy. A notc such as the following :

‘* Heart examined :
no onward or regurgitant aortic murmur ;
no onward or regurgitant mitral murmur ;
no onward or regurgitant tricuspid murmur ;
no onward or regurgitant pulmonary murmur,”’

carries conviction as a statement of fact, but would be a serious addition
to the labour of each examination.

160
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The graphic method supplies us with an easy method of fulfilling the
indication without any unfair tax on the observer’s pen.

THE PREPARED CLINICAL OUTLINE.

If a suitable diagram bearing the symbols of all the likely murmurs he
used in recording each physical examination, the absence of each murmur,
as soon as ascertained by examination, could be recorded by striking out
the corresponding symbol, which, in the case of a murmur found to be
present, would be allowed to stand. Negative notes thus-taken would be
circumstantial, yet they would occupy neither much time nor much space, the
diagram remaining available for any additional graphic or other note bearing
upon the percussion of the heart, or the quality of the heart sounds, or the
extent of the area of conduction of any murmurs present, etc.

Whilst it contributes to the rapidity and to the definiteness of negative
notes, the Prepared Clinical Outline promotes systematic examinations,
and serves to remind us of the various points for investigation. This
feature renders this method of notation specially useful for the student who
has to acquire the habit of completeness in cardiac examination, and also
to the busy practitioner and to the investigator who should not depart
from it.

To the practitioner and to: the special worker alike the use of serial
graphic records is a great help in difficult and complex observations such as
cardiac disease necessitates. A repetition of the same chart for each suc-
cessive examination permits progressive changes to be accurately followed
and sudden changes to be timed with precision.

Let us take as an instance a case of Rhcumatic Fever with threatened
endocarditis, in which freedom from any valvular murmur had existed until
a given day, when a murmur was first plainly heard. The use of the
diagram; as part, as it were, of each physical examination, would have
ensured a faithful daily entry of the hitherto negative results, and the case
would stand as a complete and ready record of the cardiac events.

In most rheumatic cases, however, and in others also, the change is
usually not an abrupt one. The heart-sounds will have altered their
character before being replaced by murmurs, and the change will probably
have first been obscrved over definite arcas of the precordium ; again the
rhythm of the sounds may have undergone some alteration ; and the dulness
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may have increased towards the left or towards the right. A graphic nota-
tion of facts of this kind will not be accurate and intelligible unless fair
space be allotted to it. This is the reason for the size of the Outline
which otherwise might have been thought inconveniently large. Size is
specially important in recording the relations of the heart to the ribs and
interspaces, and its comparative dimensions as found by percussion.

‘Whenever accuracy and completeness of the record are not essential, or
when a single object, be it a murmur, an abnormal sound, an abnormal
impulse or an abnormal dulness, merely requires to be noted, the Elementary
Clinical Outline, Fig. I., will be found easy to work with in proportion to
its simplicity.

Reverting to the Prepared Clinical Outline, we see in Fig. LXI. an illus-
tration of its application to the recording of the absence of myrmurs. Fig.
LXIL shews a positive record of a murmur, whilst other murmurs are
shewn to be absent. Lastly the use which may be made of the symbols for
heart-sounds is illustrated in Fig. LXI.

THE END,
























