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decreased during systole and the pressure of the air causes
a sinking in of the intercostal spaces. Pulsation of the
vessels of the neck may be either venous or arterial in
origin; in the former case the result of an incompetent
tricuspid valve, and in the latter due to an insufficient
aortic valve.

Pulsation in the epigastric region is generally due to
the pulsation of the right ventricle transmitted through
the liver to the surfac hould the right ventricle be
hypertrophied, the ep stric pulsation is much more
marked. This is ncted in emphysema. and in those cases
of valvular disease of the left heart which cause the cht
side to hypertrophy in the attempt to compensate for the
lesion. E stric pulsation may also caused by the
normal pulsation of the abdominal aorta, by aneurism of
the abdominal aorta, or by a pulsating liver

PaLpraTioN.—Many of the observations made by in-
spection may be confirmed by palpation, -lml may of
more easily appreciated. The
often invisible, can usually be
when the patient stands erect, may become s
tient is made to lean forward. 1dition to the si
the apex beat, its regularity and force can be observed,
and the presence of C nined. Changes in the
location of the apex are sug Z e of ce 1 amw]
conditions. Hypertrophy .mni
tricle and ﬂu'd or air
the aj

Cong it 1 B on of the 1
from old ple «.\’ or tuber 1id
left pb ural sac dislocate the apex -

Retraction of the left lung, or pressure from below, as
in ascites, tympanites, rnl.‘l‘.' rement of ‘l.v abdominal o1
gans or tum displace the apex e Downward
displacement is usually lm,- result of aneurism of the aor
or of emphysema.

The regularity or r nay “har 1 by dise
The heart may be i rin ]
of its beats: and it may intermit or drop out a ‘w,nll
time to time.

The force of the heart beat may 1
ished. Ttisdiminishedl A
by myoca lesions of the v
tion of the cav 1d weakeni
by the _presence f fluid in the peric

etween the che

, or by very thick che

3 the ventricles, ove
chest walls inc e the force of the

Where the weak s or force is :111,
thickness of the t weic wall or to t I s
lung tissue between the costal wall s the apex, the
weakness or strength is only apparent, and the real
strength or weakness must be determined by the exam-
ination of the pulse.

Thrills may be detected by the palpating hand. When
noted at the base of the hea and systolic in time they
are suggestive of aneurism of the aorta or of aortic ste

apex a systolic thrill may occur in mitral
; and a presystolic thrill is observed in mitral
stenosis.

Pericarditis occasionally causes a rubbing, which may
be breciated on ]\,ﬂp‘hlnn—lhu so-called pericardial
friction fremitus. It is usually to be feltat the t f the
heart in cases of dry periearditis, and occurs with systole
and diastole.

PercUssioN.—Percussion of the preecordium to deter-
mine the size of the heart may be practised in the ordi-
nary manner or auscultato percussion may be used.
Both of these methods have their advantages, and may
be used to supplement each other.

By this means of examination not only the fact that
the heart is enlarged can be made out, but the part of the
heart which is the site of hypertrophy may be determined.

The superficial and deep areas of cardiac dulr
should be marked out (Plate XXII.. Fig. 1)
perficial area of cardiac dulness is that ;-urtl--u of the

heart which is pot covered by lung substance in full i

820

spiration. It is somewhat triangular in shape and is
bounded internally by the left edge of the sternum, ex-
ternally by an oblique line drawn from the fourth costal
cartilage at its sternal junction to the fifth space just
within the apex, and below by a line drawn from this
point to the end of the sternum. In marking out thi
area the examiner is finding in reality the edges of the
as the layer of lung tissue overlying the
is thin, percussion must be light; for this exami-
nation finger percussion is most satisfactory. If the vol-
ume of the lungsisincreased as in emphysema, the super-
ficial area of cardiac dulness will be much diminished;
unless the heart is also hypertrophied, in which case the
borders of the lungs may be pushed back, and an appar-
ently normal area of superficial cardiac 1111]1-€~~ wil
found on percussion.
is the dulness detec y
the heart: as there is, however, \
tween the right and left borders of the heart and the
'11 Iiu— rea, as made out by digital .percussion,
tely correspond with the ou > of the
determine with more exactness the ri
and left edges of the heart, auscultatory percussion may
be employed. This method of examination was intre
duced by Dr. Cammann, who also devised the binan
tethoscope, and depends upon the t that every org
has a on note peculiar to itself. When ordiz
ioi pel on is practised, note uced is con-
ve tl ar through 'l-l- g sound is thus
more or less ffused 2 .
however, the sound of the perc
by the use of the

¥ > this :thod of percu n, the bell of the
hoscope, held by an assistant or the patient, should
placed over the organ, dimensions « : to
determined, at the int he comes in
contact with the thorac r al i ralls, and mo
te percussion be made i some dis
from the point where the stethosc
ually approaching it. When tl leximeter
‘hes the point on Ilu surface of the 1iu--r C
icl f the organ lies, the percussion
h more marked in
pitch. In mappin
tline of the he best to find a numbs
on the borde 1t the extremities of
the v -itml transverse, and right and
these diameters intersect at a point near
the I t.. The ht points found, on b
ive a fair outline of the heart. The v
is draw £ 2 t left border of
sternum; the transverse at rig s to the ve
diameter through its centre; the right oblique
meter is drawn, on the line f the slwnin .
the apex, from the right auricle t ; and the
left obligue at a right angle to the latter ;11111 th](vllg.i its
tre.

It is claimed that & skilful examiner can so accurat
mark out the cardiac outlines on the cadaver that sharp-
lml‘lh >d steel needles driven through the chest wall at '1:1
given points will pass between the card muscle and
the pericardium.

On the living subject the outline cannot be so exactly
determined, as the heart is constantly changing its size
in systole and diastole. It is found, however, that the
sum of the diameters in a large number of cases of adult
males averaged sixteen and five-sixth inches, and this for
l|1| purpose of comparison is of use, though the length
of the diameters considered singly is worthless. -

In addition to determining the size of the heart and the
location of its borders, this method of examination may
be used to locate the edges of the liver in the normal

subject, or when there is fluid in the pleural sac or ab-
1]--1.13:1:1! cavity; also when a consolidated right lobe is in
contact with the liver. The size of the spleen can be
made out in ascites, or when in contact with an enlarged
liver, provided that at some point the spleen is in contact
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with the parietal wall. The kidneys may be mapped out
with the exception of the inner border.

Another form of auscultatory percussion has come
use with the invention of the phonendoscope. Here
stead of percussing, the surface of the chest in the
borhood of the organ under examinatic i

tched with the finger. This produces a sound the
quality of which, as well as the intensity and pitch, in-
S e density of th rgans beneath
ification of
haps capable, in ski
more definite
e body, of tumors,
exudates or transudates, and the li
ween tumors and solid organs, or be
ans and fluid.
ercussing the 1 so in the examins
by percussion, much information may

A g the sense of resistance beneath the
contact with the chest wall.

If by either of the methods of percussior
the area of the heart dulness found increased, it is
suggestive of hypertrophy of the heart scle, and
the locality of the dulness indicates > portion of the

rt which is enlarged ; of fluid the pericardium: of
leurism, or of a 1solidated lung or tumor d placing
the heart.

Should the area of cardiac dulness be diminished
usual cause will be found in an emphysematous conc
of the lungs.

AvUscUuLTATION.—By auscultation the character 5
and point of maximum intensity of the normal heart
sounds are observed, any chan in the intensity or
rhythm are noted, and the esence of any abnormal
sounds or murmurs is dete : thi amination the
imm ay be employed. The
mediate is, however, the more common, and the use of
the stethoscope enables the examiner to loc
of the maximum intensity of the sounds mor
also intensifies the sounds, so that sounds inaué
ear 1y by its aid be clearly heard.

Two sounds are 1 on auscultation: the first,
systolic sound, occurring with the tole of the he
somewhat dul 1d booming in charac
the syllable “tubb”; the second. or di
curring with the diastole of the heart
snappy in character, like the syllable < :

The first and second sounds are separated by a short
pause, and a longer pause occurs between the sec
sound and the succeeding first sound. This rhythmical

; ce of the first and sec¢ond sounds with the inter-
posed pauses makes up the cardiac cyecle.

The first sound is produced by the closure and ter
of the auriculo-ventricular valves 1
walls of the ventricles; it is, refore, a composite
sound made up of several elements. The second sound
is caused by the sudden closing of the aortic and pul-
monary valves.

Normally these sounds recur in rhythmical sequence,
and may be heard all over the precordium. There are.
however, are: where the individual sounds may be
heard with greater distinctness. For example, the first
sound may be heard most clearly at the apex, and not
immediately over the point of production, the location of
the mitral and tricuspid valves. This area at the apex is
called the mitral area.

The aortic element of the second sound is most clearly
heard in the aortic area, the second right intercostal space
near the sternum; and the pulmonary element in the sec-
ond left intercostal space, the pulmonary area. At the
apex the quality of the systolic sound is soft and boom-
ing, the pitch is low, the intensity marked, and the dura-
tion long. The quality of the second sound is clicking
or sharp, the pitch is higher than that of the first sound,
the intensity less, and the duration shorter.

At the base the intensity of the first sound is dimin-
ished, and that of the second sound increased. Asa rule,
the second sound is heard more distinctly in the aortic
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area than in the pulmonary; in other words, the aortic
element of the second sound is normally the louder.

Disease may cause changes in the normal heart sounds,
which modifications are noted in the quality, intensity
duration, and rhythm.

The guality of the first sound may be impure or rou
and there may be reduplication of the first sound. which
is caused by the non yuchronous contraction of the ven-

icles and closure of the auriculo-ventricular valves.

tensity of the first sound is much inere
in which there is hy pertrophy of the left ventri

1te febrile diseases, and in patients with very thin
walls. Diminution in ity ot in emphy-
sema, in ients with very thick chests, in cases of peri-

h effusion, in all exhausting diseases, and in
ed heart

In hypertrophy the duration of the first sound may be
prolonged, even to the point of sounding lik murmur
and in dilatation this sound is so shortened that it may
be mistaken for the second sound. The same short ng
of the first sound is often observed in cases of mitral
stenosis.

The rhythm is often irregular or intermittent:- this is
particularly marked in cases of mitral stenosis and in di-
lated heart. The c element of the s nd sound, or

1 second sound as it is called, accentuated in
ase which ean an increase in the blood pre
in the ac vstemic ; in other w ;
when the arterial tension h ; when there is an
i sed amount of blood in th 'ta, as in aneurism or
aitation of the aorta. When the action of the heart is
weak, as in dilated heart, in fevers, and Yyocarditis, the
amount of blood and the tension in the 3 re dimin-
ished, and the intensity he aortic second sound is
lessened. The pulmonic second sound i tuated
when the pulmonary circulation is under ed ten-
sion; in mitral disease, either stenosis or insuf ency of
alve, and in pneumonia or mphysema. When the
B in the pulmc 7 ¢ireu s low, the second
sound in the pulmonary a diminished in intensity.

There is not uncommonly a reduplication of the second
sound, which is due to the *t that the aortic and pul-
monary valves do not close at the same moment, This
oceurs when the tension of the blood, or blood pressure,
is unequal in the systemic and pulmonary circulation.
It is frequently observed in mitral stenosis

In addition to the normal heart sounds. other sounds
may be heard which are the result of diseased onditions
of the heart or vessels. These abnormal sounds mayv be
produced either within or without the heart or in the

vessels, and are therefore called endocardial. exo-
ardial, or vascular murmurs. In listening to a murmur,
in order to decide upon its nature and the lesion upon
which its production depends, it necessary to note the
time of the cardiac cycle at which the murmur is heard,
its point of maximum inten ity, the quality of the sound.
and the direction in which it is transmitted.

Ezxocardial Murmurs.—These sounds are pro
the rubbing together of the surfaces of the pericardium
made TOU oy inflammation, or by the movement of

pleura against the ardial sac; 1C
these sounds are called pericardial friction sounds or mur-
murs or pleuro-pericardial sounds.

Pericardial murmurs occur in pericarditis, and they are
heard with both the ole and the diastole of the h
From this fact they are often spoken of as “see-saw ’

nd-fro” murmurs. The murmur is usuall loudest

base of the heart and along the line indic ing the

auriculo-ventricular groove. The quality is rubbing and

creakir of marked intensity and often very faint;

the intensity may frequently be increased by pressure on

the chest wall with the stethoscope. The sound is near
the ear, and is not transmitted.

Pleuro-pericardial frictions or murmurs occur in cases
of dry pleurisy involving the pleura of the pericardial
sac and the adjacent lung The sounds are not syn-
chronous with the heart action, but occur with the respir-
atory movements, and may disappear when the patient
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holds his breath; they are usually heard loudest over the | blood regurgitates into left auricle during systole of le n

borders of the ventric when respiration is deep. The ventricle. The most common cause of incompetence

quality is rubbing, the intensity not marked, and it may | the mitral valve is tTheumatic endocarditis. Myo« ‘11‘[1115_

be increased by pressure with the stethoscope. dilated left ventricle from any cause, or the infectious
Endocardial Murmurs.—Endocardial murmurs may be | diseases may also 1-1uc1m e this lesion.

due to grosschanges in the valves or lining membrane of The murmur occurs with the systole of the heart; the

the heart, or to chs s in the quality of the blood. In | quality is so blowing like a whispered “who,”

the first case they are called organic, and in the second | tch is low and intensity not loud: the duration is long.

functional, h#emic, or inorganic murmurs respecti y. Area of maxim tensity at the apex; the murmur
Organic Endocardial murs.—For the producti n may be localize ay be transmitted toward the ]

a murmur two factors a sary: force and rapidity | into the axilla; i ay also be heard in the left inte

of the blood current, Aw.l l..kl}w\"it‘.\: or change in calibre | scapular region along the internal border of the scapu

of the passages through which the blood flows. | Mitral Pres lic Murmur.—The mitral valve is sten-
The blood normally flows with force and rapidity | osed or obstruc ted, and the blood is therefore hindered

through a e with smooth walls, and of even o its pe e from the left auricle to the left ventricle dur-

gradually diminishing calibre. When, as the result of | i n‘i:-ul:n' systole. The cause in nearly all

disease, the cusps of the valves do not open properly is rheumatic endocarditis.

allow the blood to flow through, or when the curtains of | The rmur occurs during the auricular systole ; toward

the valves do not close perfe and so allow the blood | the end of the long pause it becomes gradually louder

to flow back through the op g, a s n diminution | and louder, and ends with the first sound of the he:

in the calibre of the passage occurs. 1s the two fac- e quality is harsh, rough, and rolling, intensity mar

tors for the production of a sound or murmur, the blood g »f maximum intensity usually small

current passing with force and rapidity through a nar- | within the apex. This murmur is not, as a rule,

row opening into a wider space, are present within the | mitted.

diseased heart. Aeortie Diastolic Murmur —Anr!ir valve incompetent,
Should th‘. velocity and force of the blood current be he blood therefore re i s i left ventricle

diminished, as the result of a weak heart, when a dimi- | during the period of Rheumatic endocard

nution in tlu rdlﬂm exists, either there will be no murmur | is a common cause of ; also atheromatous

Or a murmur ht intensity will be heard. The | changes in the aorta 1 the cusps the valve, as well

valves on the 1

le of the heart are those most com- as dilatation of the orif
monly the seat of anic disease in adults. In early in- The murmur occurs wit h and replaces the second sound
fant life and in intra-uterine life the valves of the right | of the heart; it is soft and blowing in quality, often al-
heart are usually those affected. most musical ; | ally of rather high pitch, of variable
Inorganie, Functional, and Hemic Murmurs.—In addi- intensity and short duration. The area of maximum
tion to the ¢ nic valvular lesions which render the intensity wvaries, it may be most marked in the aortic
valves unfit for the work they are destined to per : area: sometimes to the left of the sternum in the second,
the valves may be rendere = muvm;w tent on account of a | third, or four ntercostal sps : and at times at the tip
dilated condition of the muscular walls of the heart and of the sternum. It is trans ted across and down the EXPLANATION OF
a consequent widening of the orifices, which the cusps rnum to the ensiform c a and to the apex. = Z
of the valves are unable to fill in and close. This n_mlill— | Aortic Systolic Murmur.—Aortic valve stenosed or ob- PLATE XXIIY
ity to close the dilated auriculo-ventricular orifice, for struc e blood Lm-i»zul in its pa ge d :" o Ilm
example, is due to the fact that the c of the mitral stole of e left ventricle from the ventr
valve are too small, and also to the fact that the papillary | aorta. This murmur may be due to true
muscles are displaced by the dilatation of the heart and | the orifice resulting from rheumatic endocarditis or athe-
so prevent the cusps fr losing perfectly. romatous chang It may be caused by atheroma of
An increased ?:]cuul I ssure in the aorta or pulmor ¥ the first ;l-u'r of the aorta, by thickening and roughening
artery, or a loss of elasticity of the arterial coats, whic h of the aort E and sometimes as the result of aneu-
a dilated c« -mlmwm of the vessels, may allow a | rism and ruptw the valves. .
regurgitation of blood at the aortic or pulmonary orifices. | The murmur occurs with or repla the first sound.
Murmur hu; to these causes are sp n of as inorganic, Its quality is harsh and rough: it may, however, at times
or the result of relative insufficiency of the valves. be soft, the infensity is usually marked and the du
('hm)l__n'r in the character of the blood may roduc tion long. Heard with maximum intensity in the aortic
sounds, to w im h the name “hsmic” or “functional” | area,and transmitted up the vessels of the neck. It may
sometimes be heard all over tl reecordium, and in the
ganic 1_{, rin So is due rganic ions are second, third, and fourth intercostal spaces on the left side
during either the systole or > astole of the | near the verteb column. 4
heart, and are therefore spoken of as s lic or diastolic HYPERTROPHY AND DILATATION OF THE HEART. —
murmurs. Those murmurs which occur during the dias- Hypertrophy of the heart is a thickening of the walls of
tole, i-m \rhi(—h end at the beginning of the systole, are the heart which may involve the walls of all the cavi-
MUTrmur ties or be limited to those of on Dilatation is an in-
stolic nuumm' heard loudest in the aortic and pul- in the capacity of the cavities of the hea as in
monary areas, are due to a stenosis or obstructed condi- 7 ¢ vy . or more of the cavities may be involved
the aortic or pulmonary orifices. Systolic murmu at the same t 7
at the mitral or tricuspid areas are due to incom- y rophy ilatation may occur together or sep-
etent mit r tricuspid valves, which allow a regurgi- | arately. With 1'\]»(]\1“‘*!!\ there is usually a certain
tation of blood through them. Diastolic murmurs in the | amount of « ation. Hypertrophy results from the
aortic and pulmonary areas are produce 1 by blood re- effort of the heart to do more work than normal. This
gurgitating through an incompete '1. aortic or pulmonary demand for extra work may be due to excessive exerc
Murmurs diastolicin lnm and heard in the mitral to functional causes, for exa ple exophthalmic -:--r!rf-,
and tricuspid areas are caused by an obstructed or sten- to mechanical defectsin the circulatory system, to valvu-
otic mitral or tricuspid v : ar sease, or to increased resistance in the peripheral or
The relative frequency of these murmurs is in the fol- | in the pulmonary circulation, depending on
- (Broadbent): mitral regurgitation, mitral | disease, chronic bronchitis, or emphysema. The en-
: regurgitation, aortic stenosis, tricuspid | deavor of the heart to overcome any of the valvular
\u'\pin_{ stenosis, pulmonary stenosis, lesions by hypertrophy is an effort of the organism
pnlmnnlu\' regurgitation. To take up the ideration to supply extra force where extra work is needed. If
of the murmurs in the order of their freque ney : the hypertrophy is sufficient to overcome the symptoms
Mitral Systolie Murmur.—Mitral valve incompetent, | arising from the valvular lesion, the lesion is said to be
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