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ACTION OF THE HEART IN HEALTIL. (k]

that, previous to his time, indeed nearly a century ago,
the rhythm of the heart's action was rightly understood,
atill it 1= to him that the medieal world is indebied at
present, for reseuing this important faet from the obli-
vion into which it was fu]ling. It is nu]:r sinee the Imh—
lHeation of his excellent paper, that the attention of me-
dical men has been directed to the subject, and the other-
wise excellent remarks thereon by Lagxyec have been
questioned.

The importance of a corvect knowledge of the action
of the heart 18 obvious ; for it most be admitted, that the
diseases of that, or indeed of any other organ, cannot be
properly understood without a knowledge of ils action
in @ state of health ; and, at the same time that we offer
our tribute of praise to the labours of Mr Tunyer, we
congratulate the medieal world on the knowledge of this

re-establishied faet.

SECTION 1.
ON THE IMPULSE AXD S0UNDS OF THE HEART'S ACTION.

Ox applying the ear or the stethoscope, to the region

of the heart, we hear, for every beat of the arterial pulse,

two distinet sounds, immuﬂiﬂtc]}‘ following each other,
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ACTION OF THE HEART IN HEALTH. 81

rior part of the left side of the chest, in the conrse of the
sternum, and in a great many cases geveral inches to the
right of it; but there is always one point, which is for
the most part between the cartilages of the 5th, and 6th,
or Tth ribs, where the sounds, as well as the iu.'llmhic of
the heart; are more distinetly heard. When the person
examined stops his respiration, the sounds can be heard
more diffused ; and we may here remark, that the sounds
lll:| ihﬂ' III.'let’H II.l.'l.iLI‘EI,. iII I'L'IH.IIF' CHBNE, “']I." I]L' ].'IIIJI.'II maonre
distinet—and in some, in which the qulﬁratimi 18 Ac-
companied with loud rales, will only be heard—when
the person examined stops his respiration ; and this can,
in general, be done for a short time with very little in-
oonvenienes : when it gives the slightest uneasiness, how-
ever, it must not he repeated.

Such is a sketch of the general state of the heart's ac-
tion by auseultation ; but nothing is more liable to va-
rieties in intensity of action than this organ. The im-
pulse and sounds are found to differ very much, necord-
ing to the state of the individual. When the person ex-
amined is agitated, has been taking violent exercise, or
is under the influence of any unusual stimulus, the im-
pulse and sounds are, in general, rendered more distinet-
Iy and widely perceptible, The reverse takes place when

the individual is quict and abstemious ; so that these eir-

cumstances sometimes render it difficult to say whether

B
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ACTION OF THE HEART 1IN HEALTII. b i

in general, distinetly perceive thé action to bave its com-
mencement in the auricles.

From analogy; then, we are entitled to infer, that the
action of the human heart is the game, or that the con-
traction of the auricles precedes that of the ventricles.

But Mr Tusxer has not allowed the subject to rest
hiere; he hns drawn argumenis from oheervations made
on man.. We shall quote his own words. He says, * In
the human sabject, venous pulsation is {requently dis-
tinetly observable in the jugular and subclavian veins, in
certain diseases of  the beart, or of the lungs, in which
the flow of blood through these organs is impeded ; but
it can also be sometimes observed at the root of the neck,
in individuals in whom there i mo reason to suspect or-
ganie diseases of these organs, particularly in thin per-
gons whose veing ave large and lax.  In such instances
[ have feequently examined the motions of the artery
and vein very attentively, and have remarked first the
pulsation of the vein, indicating the eontraction of the
auricle, immediately followed by the pulse in the artery,
indicating the contraction in the ventricle, and then an
interval marking the diastole of the heart, again followed
by the successive pulsations, first in the vein, and then
in the uricr:.r_”

From these observations, Mr Tunyin Jjustly con-

cludes, that the contraction of the auvicles takes place
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ACTION OF THE HEART IN HEALTH. 21

tion was likéwise heard more diffused than natural, being
perceptible over the left side of the chiest, both anteriorly
and posteriorly, accompanied with distinet brogt de souflet,
which was most distinetly heard between the 6th and Bth
ribs. Pulse 40, when quiet, full and’ jarring; but in-
stantly raised to 80, and less full, on the slightest exer-
tion ; for example, merely after tarning herself in bed.
The subelavian arteriés pulsated stromgly, and there was
distinet, though not pnwnrful, ]hllla‘HtiUll of the Ifftjugu—
lar and subelavian veins, espeeially of the latter.  The
pulsation in the veins 'was observed to take place imme-
-Lli.:!.lﬂ]:.-' hefore that of the subelatvian artery, twice for
onee of the latter, when the ]mlzm was H, 1:|n'|:r' O
when the pulse was 80, After the puleation of the ar-
tery, there seemed to'be a short interval of vest, followed
by the pulsation of the subelavian vein and jugular. The
veins of the right side of the neck were distended, but
without Im]!:uﬁm].

This, which was probably a case of eatarrh, accom-
panied with emphysema of the lungs, and diseased heart,
shews distinetly the rhythm' of the heart's action; and
indeed may be considered as a partienlarly fortimate one
for the purpese ; for, in consequence of the elow nrterinl
pulsation, and the ‘double venous pulsation, it was com-

paratively easy to make these observations.

It may perhaps be supposed that the arterial pulse did
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ACTION OF THE HEART I¥ HEALTIL Ha

Liasts of Liverpool ®, and others, we are, inelined to eoin-
cide with the, opimion oft Magexspig, Dr Wirsox Pui-
wir, and Laessze,  We believe, that, the dilatation of
the ventricles is not passive, and that it does net take
place mergly by a rush of blood into these cayities, from
the auricles ; nor is there reason to suppose that another
set of fibres eome into play, causing active dilatation ; it
appears more just to suppose; that all the musecular fibres
of the ventricles, are, during that phenomenon, in & state
of rest or relaxation; and that the dilatation takes place,
as stated by MacESDIE, in consequence of the elasticity
of the organ, by which it regains its natural dimen-
sions after the contraction, aided, however, and probably
brought to that pitch of distention necessary to cause a
sufficiently forcible comtraction, hy the contraction of
the auricles, Such appears to us to be the most probable
explanation, and for the follpwing reasons :

1. If a heart be cut across midway between the base
and apex, the ventricles will be found to remain open;
their walls, more, especially these of the left ventricle,
Imep apart from. each (rllat!r_, fur'ming IiH-'!iI.l']}' a |;,'1'.r|:|1:,
which, on heing pressed together, immediately resumes
its former state, on the pressure being withdrawn. There
ig another experiment which shews this well: if the

point of the finger be inserted into the apex of the

* Fdim Med. and Surg. Juurnal.,
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™ o gy Il'l' be required o much by it.  Admitting to a certain ex-
o ;!m;:_.. ”'_ tent the effect of inspiration in propelling the blood, the

i . " 8 following remarks way perhaps explain how the want of
0, 5--_.|.1:_‘|.h :I il elastic power in the right ventricle is compensated for,
5 [ . i - T : D Banny has shewn, that, {luriug thi aet of im:pil'aliun,
il Iy iy i in consequence of there being a tendency to form a va-

+ LT
o o

| P— cuum created in the chesty, the blood in the external

i '_"""':-':‘n: veins leading to the heart, is as it were sucked in to-
il T R S wards the right auricle. We agree with Mr Tunxen,
s i |

| S I oy, however, when he says, that this cannot be the case with
"i"g'!'=!-|l‘.‘:-j-.i-r_—-7¢,:., the hloed in the ]mlmmmr_v veius, as argued I}‘q.- Dr Bag-

Bl Whia romaved o s ry, for these % are within the thorax, and consequently
i et e aftarmeand el oxposed, epually with the heart itzelf, to the influenee of
s b el ). any power, which has a tendency to remove the pressure
I — R L R of the atmosphere from the viseera contained in this ea-

vity."  Even admitting with Dr Banny, that the ten-

g dency to form a vaewum in the pericardium may in-
RN B =

o j”'““*' : "I " finence the motion of the blood in the pulmonary veins,
s { b SRS . 8 still this must be very slight, when compared with that
gl % P o := produced by the pressure of the air on the external veins ;
T ...|"-'!!‘-J-"~*'"_'=f: . for the tendency to form & vacwum in the chest gene-
| . rally, will tend rather to retard the progress than other-
: ;i:. it ¥ .. 1 wise, and this may probably overcome or counterbalance
"-'r. e jo any effect of the tendeney to the formation of & vennm

in the perieardium on these.

g TR IEwhit Las ust been stated, then, be o ecorrest view
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ACTION OF THE HEART IN HEALTH a3

the circulation of the blood have continued. We have
examples of this kind in infants, in which the heart has
been protruded to the outside of the thorax, through an
aperture in that cavity, and in eases in which the cavities
of the chest and pericardium have been opened by injury
or digease.”"

« It appears also,” continues he, “to be proved by ex-
periments on animals, in which, after the muscles of re-
spiration have been Iul't':llyﬂed by poisons, op the eavities
of the thorax have beon laid open, the action of the
licart and the circulation have been continned by main-
taining artificinl respiration ; as well as by oases of as-
phyxia in the human subject, in which, the motion of
the heart and of the blood has been restored by the infla-
tion of the lungs through the trachea.  In these experi-
ments and eases it is obvious, that, instead of the pres.
sure of the il.ll'l:llﬂlil!]'l:rl:' I.wi:nj; removed from the heart
and lungs, an additional pressure is made on all the
contents of the thorax during its expansion ¥,

From these remarks, it follows, that though the ten.
l.lﬂl‘lujr tion ]_urLH']uEE a vacuum in the chest may, have a
slight effect in moving the blood, still the action of the
heart is able to be maintained independently of it, conse-

quently there must be some other cause.  The heart, as

® Med. Chir. Trans val. i
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ACTION OF THE HEART IN HEALTHL. 035

oceupied by the heart to be always the same; that left
by the econtraction of the ventricles being anstantly oe-
cupied by the distended auricles; and the space lelt by
the contraction of the aurieles being immediately oecu-
pied by the distended ventricles.

Under the influenee of such s theory, De Baney is in-
clined to attribute the sounds produced by the action of
the heart, to the dilatation of its cavities. He says,
% The two sounds which the heart presents by auseulta-
tion, are produced by a dilztation of these eavities, and
not by their contraction. The first sound, which does
not ulﬂmya currnslmud to the arterial |:11'|Rufiq'|u, 18 the re=
sult of the expansion of the auricles, and the second of
that of the ventricles.”

The fact of the first sound not always corresponding
to the arterial pulse, is no argument against its being
that caused by the contraction of the ventricles, as we
shall afterwards shew more fully; and, even aceording
to Dy Bapry, the latter must take place at the time,
for he says, the dilatation of the auricles, to which he
rather attributes the first sound, takes place at the same
time, and is in & measure caused by the contraction of
the ventrieles.

But, indeed, were we even to admit, for argument’s

suke, the influence of the |-I'.'-I!HiE:rIl,':.-' to the formation of a

vacuum in the pericardium, produced by the contraction
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ACTION OF THE HEART 1IN HEALTH. oy

against the opinion of Dr Barny; and, from what has
been stated in & former part of this paper, there appears
to s to be no doubt of the correctness of the opinion
offered by Mr Tourxer on the rh_l|."l}|:11 of the heart's
action.

Dr Corireax, in the paper already alluded to, has
advanced another explanation. He helieves that the *im-
pulse and first sound are eaused by the rush of blood from
the anricles into the dilating ventricles ; not by the con-
traction of the ventricles as hitlierto  tanght.” e ob-
jects, and perhaps with pmp:'i{-l}', to the n:p]:ul:l‘r.iuh of
the impulse of the heart given by Huxter: and the
following remarks of Mavo ‘shew that he likewise is
dissatisfied with it as the sole explanation. ' His words
are: * At the moment when the ventricles act, the apex
of the heart is thrown upwards against the side of the
chest.  Various solutions have been proposed of this
phenomenon; of which the most ingenious attributes it
to the extension of the curve of the aorta upon the rush
of blood from the left ventricle. But it is questionable
whether the catise supposed would produce the effect
which it is employed to explain; and it ix certain that,
when its influence is wholly removed, the movement of
the apex of the heart may take place as before.” T ascer-
tained, that if the heart of a dog recently killed, while

:'rl.:l '“llil‘ltﬁ.ﬁﬂ‘ﬁ| h[' PP.‘[I“'Q:I |_||p|||| H fﬂh][r._ |l'||] “|||::~: COT=

i
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ACTION OF THE HEART IN HEALTI. k0]

should be felt a moment before the heart strikes the side;
or that, at the farthest, the impulse against the side and
the lmlse should be ﬁb’llﬂ]lrllll[llls.“

He then proposes to his reader the following simple ex-
periment, namely, to “ place the index finger of his right
hand on the point where his own heart beats most strong-
ly, at the same time kecping the thumb or fore-finger of
the left upon the radial artery of his right hand.  When
his heart is beating slowly and foreibly, he will perceive
distinetly that the first tap is against the ribs, the second
from the pulse.”

 The second tap,” eontinues he, *indicates the pre-
cige moment of the contraction of the ventricle; the fivst,
the heart's impulse against the side: the contraetion of
the ventriele is consequently posterior to the impulse of
the heart. An effect cannot precede its cause; therefore
the contraction of the ventriele wlneh follows eannot
produce the heart’s impulse, which has gome before.”

In m‘l:l.l}"i‘:il'ig the passagme jmat g“wun, W COMIMeTer h:r"
admitting that the arteries are always full, and that
fluids are mearly incompressible. But the arterics do
not at all times eontain the same quantity of blood ; and
besides, they are possessed of elasticity. The arguments
of Dr Connicax only H.pply to rigid tubes, where the
ineompressibility of fluids would produce the effect he

has mentioned ; hut Slll'l:]}' a fuid contained 1n an elastic
G2

]
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ACTION OF THE HEART IN HEALTH. Lix]

artery ; and it has also been observed by Dr Bannv®. It
is omly distinetly perceptible in persons with a slow
pulse. In those the action of whose hearts is rapid, no
distinet interval ean be perceived ; and it is |irl.lliﬂlhl}'
fram this circumstance that the ohservation has not been
more frequently made, medical men being o much more
in the habit of examining rapid than slow pulses.

We are indebied to Dr Connicax, however, for having
pointed out more clearly than was done before, the oeca-
sionaul nn':l-s_'..'m'.llmniﬁm of the pulsation of the heart ani
arteries: and the experiment already quoted, in which he
proposes to his reader to place the one hand on his heart,
and the other on his radial artery, shews this tolerably
well, when the ||:uiHu 1% :i]fm', G for |‘_'_1¢|;-|_|1'|_Ir|1_' : when much
above this, however, it is difficult, if not impossible, to
perceive the non-synchromism. A better experiment
than that of Dr Conricax, especially when examining
others, is to place onc hand on the region of the heart,
the other on the posterior tibial artery at the inner ankle;
the mon-synchronism is more distinet in this experiment
than in the former, the artery heing more remote from
the hicart.

S0 far we quite agree with Dr Cornrcax concerning

this fact, hut our conclusions are somewhat different

* Mecherches Experimentales, &c.
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ACTION OF THE HEART 1N HEALTH. | 1

tibial artery, the other was applied at one time to the ca-
rotid artery, at another to the subclavian, and still the
non-synchronism of the two pulsations appeared to be
much the ssme, or perbaps rather less than in the former
expariment.

3. One hand being still retained on the posterior
tibial artery, the other was transferred to the temporal.
By this change the arterics wore found to pulsate very
closely upon each other, still it wae evident that the pul-
sation of the temporal preceded that of the tibial artery.

4. One hand being |:im:ml on the ragion of the heart,
and the other on the earotid or subclavian artery, the
impulse of the heart and that of the artery appeared to
be simultancous.

5. The aorta and great vessels, down as far as the hi-
furcation of the popliteal artery, on one side, were dis-
sected out the day after death. All the branches of these
vessels were afterwards tied, exeept the two tibials, and
several of the intercostals, which had been hroken off.
A short flexible tube was then attached to the avch of the
aorta, and fitted to REap’s Syringe; with which water
was thrown into the vessels by an assistant, while the
following observations were made. One hand was ap-
plied to the commencement of the descending aorta,

while the other was placed on the popliteal artery just
before its division,

During the action of the syringe,
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ACTION OF THE HMEART I¥ HEALTH. 109

s-il.[hll-ﬂ.ll'k was turned ; when this was to the Full extent,
the noise was mueh stronger than when only half turned,
or to a less extent. By alternately opening and shatting
the stop-cock, a sound very similar to the rasping sound
heard in some cases of disense of the heart was produeed.
Sound, then, is produced by the motion of flaids upon
solids, and it appears (o us, that that heard necompany-
ing the contraction of the ventricles is most probably
caused by the same means, namely, by the motion of the
blood on the walls of these cavities, during its expulsion
from them®.

We have already stated, that the sound of the aetion
of the heart 15 more evident, as the walls of the ventricles
become thin: and less so when these bocome thiek @ the
sound being; in the former case, probably more distinetly
heard, in consequence of the intervention of a thinner
layer of muoseular structure, between the surface where
the sound is produced, and the ear of the auscultator;
as, in the latter case, a thick layer of muscular structure
15 inturwmcd, 'I!'L"I:I-df.‘ril"!f_:' the sound feehle, or H.IEﬂg‘l_':lh{"l‘
ingudible 4. The diameter of the tube, in which the

sound deseribed, was heard, might be somewhat less than

* Sound is produced by the motion of water in the actla, by being
injected into it after remaval from the body,

+ Besides, the ventricles contain more blood in the one case than the

ather.
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ACTION OF THE HEART IN ILEALTIL |l

back of the heart on the I}Eriml'l.'tliutll, can be modified
by & maorbid lesion of the auriculo-ventricular valves"
As an additional argument against this exll}anntiom Wi
wmay add, that we have observed the second sound dis-

tinetly in eases where there was universal adhesion of

the pericardinm to the heart.

We are much inclined, however, to support Mr Tun-
NEW'S second explanation, notwithstanding the objections
of Dr Wizniams, founded upon his disbelief of the dila-
tation of the heart by its own elasticity ; a subject which
we have already considered, and on which we have come
to an opposite conclusion.

We shall next examine Dr Wirviams' views. He be-
lieves the sound under consideration, to be caused by the
flapping of the mitral and tricuspid valves against the
wallz of the ventricles, immediately after the systole of
the heart, in consequence of the contraction of the co-
lumne carnem, which he helieves o take |J]n.c:|.- sym-
chronously with the dilatation of the ventrieles: the co-
lumnee carmese, according to his views, being lengthened
during the contraction of the ventricle, so as to admit
of the closing of the valves,

Now, we cannot agree with Dr WirLiams on this
point; nor can we see how the facts of the case accord
with such an explanation. In the first place, there is no

reason to suppose that the columne carmese become
i
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AUTION OF THE HEART N HEALTH, 11

The action of the columne earnes appears Lo be much
more satisfactorily explained in this way, than by sap-
posing separate action of these parts; and it would ap-
pear that De WiLsiass has overlooked the general offect
of the eontraction of the ventricles, when he says, that
the valves cannot close the auricnlo-ventricular (L=
ings, without the eolumne carnex being extended, We

have endeavourad to shew that these may 'I'ml[l}' T xopti=

tracted, and at the same time admit of the pillarﬁ of the

valves being brought nearer to the base of the heart.

If this view of the subject be correet, then it fol-
lows, that the sound under consideration cannot be pro-
duced by the flapping of the valves against the sides
of the ventricles, caused by the supposed contraction of
the columnme carnew, after the systole of the heart, But
we objeet to the explanation of e Winrniams, on other
grounds,

The idea is purely hypothetical ; and, even admitting
the contraction of the columnm carnes, aceording to
Dy Witriams® views, still we cannot conceive it possible
that any flapping of the valves against the walls of the
ventricles could take 'E'Ilﬂl}f!_. because of the blood which
P'l'“]-'lﬂl.'llj’ remaing in the ventricles after each contrac-
tion, and the dilatation of these cavities at the same time .
and, indeed, Dr Wistriams states, as one of his reasons

tor supposing the eclosing of the semilunar valves, to

{1
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ACTION OF THE HEART IN DISEASE. 121

nsunl extent of the sounds of the lieart in health, it i=
auneeessary to repeat them here.

On this subject, Lagnxec has the following remarks
¢ When the pulsations of the heart become more extend-
ed than usual, thl!:.-' are heard Eil[!l'.i-!'.‘i:ii\'l':l"l.‘ i the follow-
ing places : 1. The whole left side of the chest, from the
axilla to the stomach ; 2. The right side over the same
extent; 3. The Pn::i't{-.riur part of the left side of the chest;
and, 4. The posterior part of the right side. This last is
rare.  In these cases,” he adds, © the intensity of the
gound ig progressively less in the suceession mentioned ;
for instanee, it is less under the right clavicle than under
the left ; it is somewhat less on the lateral parts of the
left side than under the elavicle ; it is still less perceptible
on the right side laterally ; and much attention is requi-
site to enable us to hear the pulsation at all on the back,
particularly the right side. This suceession,” continues
he, * has appeared to be constant, and may be taken as
an index of the extent of pulsation. For instance, il this
be perceptible on the right side, we may be assured
that it will he equally =0 over the whole sternum, under
both clavicles, and over the left side ; but we are not
sure that it will be 5o on the bhack. But il it be percep-
tible on the back on the right side, we may caleulate on

16 being still more audible on every other part of the

chest.”
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ACTION OF THE HEART IN DISEASE. 123

confined space ; this varying according to the amount of
the disease, and other cirecumstances to be mentioned,

The diminution of the i]’lll!‘llﬁlll;-}' of the sound, which is
at the same time much prolonged, and of the extent over
which it is heard, with increased impulse, is, as shall af-
terwards be notieed more f‘tl]!l"!.", an indieation of a thick-
ening of the walls of the ventricles of the heart,  If this
oceur, however, with a weak impulse at the same time,
it is believed to be a sign of softening of the walls of the
ventricles.

The sound of the heart's action may be H]igl:ti}' dimi=
nished, both in intensity and extent, by the intervention
of a eonsiderable portion of lung, or air, between the
heart and parietes of the chest, as in pnenmothorax, &e.

The sounds of the heart’s action may become changed,
and assume the character of what has been termed the
bt e sonfflel; or the bellows-gound, from its resem-

blance to the noise produced by this instrument, when

used to Mlow a fire; or the breuit de rips, or sound of

a saw or rasp, when used.

The bruit de soufflet is very exactly described by its
name; it varies much in degree, and consequently is
heard more or less diffused over the chest. It OCCUrs
moet generally in cases of organic diseases of the heart ;

but 15 oecasionally present when the heart is quite sound,

during unusual action of this organ.
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170 ON AUSCULTATION,

CASE IX.
"N EUMONLA,

A G, on omnn, w68, .III:I}‘ 4, 1820, —ace Aushed.
skin hot and III'!.'. Pulse 120, full, and n!mrp. Tmlmm
white and dry in the eentre. Much thirst. Has fre-
quent severe eougly, aecompanied with profuse tenacious
expectoration, of a brownish hue.  Respirations 44. No
pain of ehest, not even on coughing or full inspiration.
Percussion over the right side of the chest gemerally
duller than on left, and the ribs on that side are elevated
very slightly during il]a‘!lir:tﬁﬂll‘ while those of the left
gide sre unusually go.  The rile erepitant is distinetly
heard all over the right side of the chest, except at the
lower and back part, where the sound of respiration is
nearly inaudible, but the rvile erepitant is still slightly
heard. Puerile vesicolar respication heard all over the
lelt sidle of the chest.

Has never had lmill i the chest. Has been il about
eight days, and states that he was previously exposed to
cold and wet. Has lived intemperately. Thinks he had
a similar attack some years ago.

Sthy, Cough less.  Pulse 120, sirong and sharp. Skin

hoty and face flushed. Hus no puin of chest.  Respira-
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172 ON AUSCULTATION.

tized ; the lobes adhared frnily to each other. The lower
part of this lung wis soft; and at many places almost
pulpy, apparently disorganized, and approaching to a
state of gangrene, but the fietor was not distinet,. Here
and there the inflaimmation seemed to have proceeded
farther than was _g'nm-.rr-.il.:,.' the ecase, for there were se-
veral epots of a yellowish colour, which seemed to be in-
filtrated with pus, and these were more friable than the
other parts. There was no large collection of pus, or,
in other words, no abscess; but thiz fluid could be
squeezed from the lung very generally.  Almost every
part of this lung tried, sank inwater ; and several places,
when cut into, presented a dark red colour, being appa-
rently gorged with blood, from which, on heing pressed, a
H\.]-l':dg-‘.||'|g|j_i“|_|1[:]|1 flnid was found to 1s8ue. 1'..'u:|1.Llﬂ|r:-|.li'|.'i-E}'
few air-bells were seen in the right lung. There was
some mucus in the bronehial tubes, and the lining mem-
bhrane of these was redder than uwsual, The left Iung
was quite healthy in its strocture, and collapsed on the
thorax being opened, which was not the case with the

right.

Hemarks.—The stethoscopical indieations, in this case,
were very exaet, a5 proved by the examination. The

ritlle erepitant heing heard  generally over the right side

of the chest, indieated the inflammatory action which
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174 OX AUSCULTATION.

fected with difficulty of breathing ; which, from its stri-
dulons character, apparently dependod upon an alfeetion
of the larynx.  This however, abated, but still his breath-
ing continued frequent and short, aceompanied with te-
LIS TIE00nE ex peeloral ion,  Pulse 120y rather slmtp.
Skin warm. Appetite impaired.

Ou the evening of the 14th he complained of consider-
able pain in the lower part of vight side of chest. At
this time his breathing was more frequenty and his pulse
rapid, amd. softer tham before.  On applying the ste-
thoscope to the right side of chest, the rile crepitant
was heavd generally over its lower part, where he prio-
nip:-ﬂl}' complained of pain. The respirstion in the up-
per part was puerile. The left side, in consequence of
the position of his bed, and the feable state of the I]H!;lrlﬂ-
was not examined.

All his symptoms became more aggravated, and he died

ghout noon on the 15th,

16th, Eramimation 24 howrs after death.—There were
a few old and firm adhesions of both lungs to the plenra
costalis,. The lungs u|:|]n-ﬂrt:d more voluminous than
usnal, because they did not collapse much on the chest
being opened, especially at their lower parts.. On an

incigion being made from the apex of each to its base,

the lower thivd at least was fonnd to be in a state of he-

she wil DL







i O AUSCULTATION.

;

of chest is dull on peveussion, and ritle crepitant is heard
on that side.

2lst, Suberepilating rale, mixed with mucous rales,
heard over the middle of lateral part of right side of
chest.

20d, Expectoration copious, mucous, tenaeious, and
partly brownish. Puolse 104, weak. Coungh very ur-
gent. Pain of side easier.

24th, Pulse 120, of better sirengih. Respiration more
hurried.  Expectoration diminished and less tinged
brown. Right side of chest generally dull on pereussion.

25th, Pulse 132, feebler. Dyspuea. Cough and ex-
]wcwnuiml diminished. Oecasional r:i'lght delirium.

2ith, Breathing became more laborious yesterday even-
ing, and he continued to sink, and died about five this

morning.

27th, Eramination.—The right lung adhered to a great
extent, by means of 1ts |Jh:|11'H., to the |:'|E|Lr:|. costalis. The
lower and baclk part was the nn!:.' }H}rL'mn nol ar]]mrullt,,
and this contained several ounces of turbid and ﬂ:lkj‘ A=
rum. The surface of the pleura, at this place, was thickly
coated with an 'L:':Tgul:l.r |:t].'1:r of recent !}-mph. The two
upper thivds of the right lung were quite dense, and chiefly

in the third stage ufpl:umlmn'ul; there were portions, how-

ever, in the seeond slage omly. It was generally of am

™ meperliooaiy 1y

]| thidkaed


























































4 T
Sl '”ll'h'l'-'i.lr P

e B, T

6]
bk Wk A Ry
} Ml .
oeated with & mmiller e
T Ehmdnre

i T WTITLL AL o

 raggel, being fmed Iy

Al m

ws b saftemng
i e i o 1

Coy b gt T D
1 b Tl 5
P '||J'.‘_‘.'..°"
s pealame T

IR fig B

3 ylecolar O

g i
il @veme

Ty ¥R
| '~'||'TP'F

wil'h
4 ||£" WP il
(R
e

o tle?

CASES. 195

g0 freely with the bronchi. There were slight adhesions
of the upper part of the right lung to the pleura cos-
talis. There were @ few ounces of serum in each side of
the chest.

The mesenterie glands were enlarged, and tubercular.
The mucous membrane of the large and small intestines
was uleerated extensively.  The mucous membrane was
almost entirely uleerated off the caput emcum coli; and
on the 'I‘n.ggml m"[g{':n of the mmiui.llg lmh:lmﬁ tliere was
a line of hﬁghl: i':m:nu'lnril-:r. There were numerous small
rounded uleers, with elevated edges, in the mocous mem-
brane at the lower end of the ilenm, and also in that of

the appendix vermiformis,

Hemarks—The caverns in the upper part of the left
lung were in a very favourable state for the production
of the signs mentioned, being so near the surface of the
chest, and communicating freely with the bronehi ; while
the imperfeet peetoriloquy heard at the upper part of the
right side of chest agrees with the comparatively un-
favourable state of the parts for the development of this
sign, the cavities being smaller, and contaiving propor-
tionally more fluid:

In this case there was great diarrhea accompanying
an uleerated state of the intestines, together with disease

of the mesenteric glands.
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PLATE VIII.
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CAGES. 237

oceasionally on the left side, but prefers lying on the right,
which he most usually does. Emagintion increasing.

30th, Febrile symptoms abated. Pulse 92, soft. Res-
pirations 24 in a minute. Coungh less.  Still prefers ly-
ing on the right side. Has occasional paroxysms of dys-
puoea.  Metallio resonance and amphorique respiration as
before,  States that a few days ago he heard a * ringing
sound” in his chest, after moving himself,

September 5th, Has been daily becoming more ema-
ciated and feehle. DMetallic resonance heard to-day as
before.

ith, Dhied about 2 p. M.

Bth, Framination.—Left side of chest still much pro-
truded, and tympanitic on percussion, Metallio reso-
nance is easily produced, by tapping smartly with the
fingers on the sternum; and it is distinetly heard by the
application of the stethoseope to the left side of the chest
at the same time. Suecussion elicits the sound of flue-
tuation ; and the sound produced by percussion is altered
by change of position.

On puncturing the anterior part of the left side of the
chest, air was pEt'::uiﬂ:d to issue: and, on op{*ning the
chest, a large space was found oecupied by air, corres-
ponding to the part which had elicited the elear sound

on percussion,
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CAKES, anl

toeal, and apex felt below Gth ribe  Broacd oe soufie eon-
tinues. Cough less.

April 1sty Dyspuea urgent at night, and in the after-
noon. Lt de songfied still heard,

5th, Breathing easier; little cough. Pulse 100, soft.
Some palpitation, but less than formerly. Respirations
22,

Tthy Pulse 112, weak awl small. Lividity of lips:
Much debility. Breathing easier.

th, Died early this morning.

Lwamination.—The larger segment of the mitral valve
was much thickened and eorrugated. It was about otie-
cighth of an ineh in thickness at some places, and ap-
prodched the nature of cartilage,  The semilonar valves
of the aorta were slightly opague bere and there.  There
wits a little thickening of the walls of the left ventrigle,

The heart was otherwise natural.

Hemarks.—In this ease the brudd de soupflet was proba-
bly caused by the disease of the mitral valve, porhaps in
comsequence of the rushing of the blood back inte the
auricle, during the eontraction of the ventrieles, bot pro-
bably in part owing to the steong detion of the orgin con-
sequent upon the hypertrophy forcing the blood with

great power into the aorin
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CASES. 253

Has been more or less subjeet to these compluints for
about sixteen months, Tt they have become much ag-
eravated within the last three weeks.

30th, Mueous, sibilous, and sonorous rales heard yes-
terday, anteriorly, and especially under the left claviele,
NOW FOne 3 and sound of rﬂniriraﬁml there pretty gtm{h
sound on pereussion, and of respiration, posteriorly, natu-
ral. Pulse 100, softer. Heart's action [.Il':l‘ﬂll.‘,i‘l.'mi E‘L"IJ.I!‘I‘.IIIT}'
over the chest, mnteriorly, particularly towards the top
of the sternumy and a5 low #s the 6th and Tth ribs.

1st November, Expectoration continues as before,
very frothy, and of a florid red colour, but not very te-
nacions. Inereazed impetus of the heart’s action felt dis-
tinetly below the 6th vib.  Bruit'de sougiet still heard.

2d, Dysphices, amounting sometimes to orthopneea.
Pulse 100, rather sharp.

3d, Congh and expectoration as hefore. (Edema of
legs increased. Urine scanty. Pulse 108, rather sharp,
easily compressod. ' Tmpulse of heart inereasod.

Gth, Continued much as before: and died this morn-

ing.

Examination.—There were about two ounces of clear
serum in the pericardium, and a few ounces in each side

of the chest.

Heart much enlarged ; all its cavities contained dark
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CARES. 255

The larger arteries examined were diseased in'a similar
manner. There was very slight disease of the 'pulmo-
nary artery; its inner surface, however, presented several

small yellowish-white spots, like thoae seen in the aorta.

Remarks.—The stethoscope indicated a large leart.
Iis action was more diffused than natural, and there was
dilatation of the cavities. The diffused action may have
been in part, however, owing to the serum in the peri-
cardinm.  The impulse was always strong, but beeame
much increased a few days before death, The walls of
the left fﬂntﬁn]u, hm‘rurnr, were not much mereased in
thickness, but thie cavity was dilated.  The left ventricle,
then, was in a state of active ancurism, that is. the walls
did not become thinned as the eavity became dilated, but
preserved much their usual thickness, by an addition of
substance as the dilatation proceeded.

The bruit de sougfiet was probably owing to the state of
the left anriculo-ventricular opening; in consequence of
which the blood wonld not be prevented from rushing
back into the auricle during the contraetion of the ven-
tricle; or the diseased mitral valve might have acted as
a foreign body projecting from the floor of the ventricle,
and thus been a canse of the sound. The disease of the
sigmoid valves, which, however, was slight, might per-

haps contribute to cause the sonnd also.
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CASES, 257

17th, Pain of side nearly gone.  Action of heart less
strong.  Hewdl de sougllef still heard.  Ieart felt beating
betwixt the 5Sth awd Gth ribe.

28th, Action of heart little inereased : otherwise no
complaint.

She continued in tolerable health for some time aftér
thiz, but her eomplaints again hecame aggravated ; and
the following is the continuation of her enge,

24th June 1830, Palpitations :31' heart easily induced,
and accompanied with dyspuea, inereased by lying on
the right side, but not accompanied with any congh or
]uﬁn m the chest, unless when the iﬂl]]hililﬁ(]llhlll‘ﬂ Via=
lemt. Her 3|n-.'lr|1fl1g 12 YEry quir,'l:, but not laboricus in
the erect posture.  The vesicular r|‘.|-'.|riruliun in the upper
part of the left side of chest is puerile ; in the lower part
indistinet, being masked by the sound of the action of
the heart.  On the right side respiration seems natural.

The impulse of the heart is more diffused than natural,
and felt below the Gth rib.  The sound of the action of
the heart is heard over most of the anterior part of the
clest, but partienlarly at the lower part of the sternum,
anil oppogite the 5th and 6th ribs of the left side, where,
especially in the latter place, a bruit de sougilet is heard;
both sounds of the heart having that character, the first

sironger than the second.

113
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CASES, 259

thieir parietes were perhaps rather more than of the usual
thickness. The aovtie valves were healthy.

The left auricalo=yventricular opening was much con-
tracted, partly by the corragution of the mitral valve,
partly by the presence of @ eonsiderable irregular calea-
reous deposition upon ity and nearly surrounding the
opening.  The auriculo-ventricular opening, in this state,
admitted only a little more than one finger.

The other valves of the heart were 1Il!ﬂ]t3'l-j=‘-

There was a litile serons effosion into the abdomen ;

the viscera, however, seemed healthy.

Remarke—~The diffused and increased impilse were
caused by the action of an enlarged hearty the walls of
the cavities of which; notwithstanding theiv geeat dilsta-
tion, had Tully preserved their usual thickness,

The brait de wongilet, heard in this case about s year
before her death, and which ||1tl|.-ﬂ}l asgnmed momewhat
the character of the druit de vipe, probably from aggra-
vation of the diseaze, may be accounted for by the disease
of “the mitral valve, which in this ‘case could searcely
have performed ite office av all. Fhe first sound may
have been caused by the regurgitation of the bleod into
the anricle througlithe nmrrow auricnlo<ventricular open-
ing, during the contraction of the ventrielé.~the second,

by the rushing of the blood into the ventriele, enused by
w2
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CASES. 2l

29th, Dyspnea considerable. (Edema and swelling of
abdomen inereased ; canmot lie in bed, but sits up.

1st November, Emaciation of face evident ; debility in-
creasing.

2d, Pulse 64.  Dropsy much increased ; dyspnoea and
cough very troublesome.  Urine scanty.

11th, Action of the heart diffused ; bruif de sougilet dis-
tinet.

19th, Much medema of upper and lower extremities ;
Brieit de souffled distinet.

2, Symptoms much as hefore ; gome delirinm.

234d, Thied this morning.

25th, Examination.—Heart g{'!!llﬂ'l.'ll“_".l' enlarged. Ven-
tricular cavities enlarged. Walls of usual thickness.
Righ’r- ventricle otherwise natural.

The muscular pillars of the mitral valve, on one side
of the left ventriele, were perhaps larger than natural,
and of the usual fleshy character,  Those of the opposite

gide were much lesgs than |||.-i11:=1|= and of a white fibro-car-
tilaginous structure, presenting, along with that half of
the inner surface of the ventricle, a sort of fibro-cartila-
gillnlls aspect, and ﬂnntmsl'lng mmaﬂmbly with the mis-
cular redness of the other half of the ventricle. The
museular structure seemed, in the pillars deseribed, to
have entirely disappeared, and become replaced by the

fibro-cartilaginons structure mentioned (See Plate XIV
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CABES. 2013

1ru|.w of the heart, must have been owing to on inler-
vening portion of lung hetween the apex of the Leart
and parietes of the chest, being compressed during the

action of thal organ.

CASE XL

PILATATION OF THE LEFT VEXNTRICLE, AND DISEASE OF

THE PILLAERS OF THE MITRAL VALVE.

B, M, a woman, wt. 26, September 30. 1820, —]las
within the last two years had several attacks of articular
rhenmatism. A few days ago, afier exposure to cold
and wet, was attacked, with dyspnaa and cough, with-
out expectoration. (Edema of legs, and swelling of ab-
domen, soon followed. These symptoms have since
1L-|'|]:,r inereased, and at present the edema of the limbs
is great, and the dyspnoea severe.  Pulse 90, firm.  Ac-
tion of heart stronyg, with distinet lruit de soufiles.

2d October, Breathing relieved, Polse 110, very irre-
gular. Pulsations of heart rather diffused, and felt by
the hand very strongly. There is some tenderness in
the epigastrinm, and occasional pain in the region of the
heart.

3d, Pulse 80, J'Egﬂ!:n'. 1|1:|:1|'|.l'-1: of heart much less

strong, bat still with brwit de soughiet,















































































