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NOTES AND OBSERVATIONS

0N

DISEASES OF THE HEART.

CHAPTER L

CIRCULATION OF THE BLOOD.

AN extended practical acquaintance with diseases of the
heart cannot fail to have exhibited to the careful medical
observer the very remarkable fact that analogous, if not
absolutely similar, departures from the normal physical con-
ditions of this organ may exhibit in different people very dif-
ferent results; in some cases they prove to be associated
with fatal tendencies, in others to be consistent with a good
average state of health and prolonged life; whilst in other
cases a fatal termination may unexpectedly occur, though
yielding but few, or even no indications of disease, to the
- most anxious physical investigation.

It may be assumed that those more obvious physical phe-
nomena which the heart reveals, whether to touch, to careful
percussion, or to the attentive ear, as differing from what is
usual in health, are due to departures, perchance temporary
only, from the normal condition of this organ; but it may
also be concluded, where these phenomena are found to be
persistent, that they are due to alterations, as the case may
be, in its structure or bulk, or to disarrangements of its
valvular completeness,

B



2 CIRCULATION OF THE BLOOD.

These structural alterations generally entail, sooner or later
by themselves, or by their disturbance of the amimal eco-
nomy, a fatal termination. Nevertheless, conspicuous and
very remarkable exceptions occasionally present themselves,
and the issues of life or death do not appear to be influ-
enced by the inferred condition of the heart; while, on the
other hand, accidental or temporary departures from the nor-
mal condition may present themselves as very dangerous,
and perhaps immediately fatal, affections. Again, fatal cases
are occasionally met with, and which appear to be due to strue-
tural alterations scarcely, if at all, appreciable by careful ex-
amination, or, at any rate, to such as neither alter the size of
the heart nor impede its blood-flow.

It is proposed, by reference to the mnotes of a considerable
number of cases, to review some of the affections belonging to
these several categories, and chiefly with the object of con-
sidering and determining their relative fatal tendencies. Buf,
before doing this, it is proposed to say some few words
respecting the action of the heart, in its relations to the cir-
culation of the blood, and of the sources of the normal and
abnormal sounds emitted thereby, as also respecting its
influence on the pulse. |

As regards the heart, it has appeared fo me that the view
of its action has been unnecessarily—I would even say erro-
neously—complicated by the general statement that the function
of the auricle is that of the “propeller” of the blood into
the ventricle. The simpler view that I would hazard is, that
the ventricle is essentially the organ that, on the one hand, by
a gradual screw-like expansion sucks in the blood, and, on the
other, by a gradual screw-like contraction expels it; that the
proper function of the auricle is, on the one hand, to contain
a ready supply of blood for the expanding ventricle, and, on
the other, a safety-pouch to counteract or equalize the back-
ward strain caused by the closure of the auriculo-ventricular
valves,

I have elsewhere (Medical Gazette, Dec. 5th, 1857) ventured




ACTION OF THE HEART. 3

to state that, as regards the heart, the cireulation of the blood
is more simply effected than is usually considered to be the
case; that, in fact, the heart proper is ventricular and ven-
tricular only; and that the cireulation of the blood through
the heart mainly depends upon, firstly, its ventricular ex-
haustion or suetion power; and then, secondly, on its ventri-
cular confraction, whereby it is indued with the function of
propulsion.

The auricle, on the other hand, is rather to be considered
as an appendage proper to the wvenous system, and not as
appertaining or necessary to the ventricular heart,* and that,
therefore (without ignoring the influence, as propellers of
the blood, of the capillaries and of the veins generally, feeble
though this influence may be, as also of the auricle, as portion
of the venous system), auricular contraction is not an active
agent in the movement of the blood. ‘

The above conclusions are grounded on the fact, that the
distension, or greatest size, of the auricles is not induced by
a sudden influx of blood from the cava or pulmonary veins,
but on, and by, the final act of contraction of the ventricles,
when there arises a retrograde pressure against the ever onward
flow of blood from the venous system. This retrograde press-
ure is caused primarily, on the closure of the auriculo-
ventricular apertures, by the floating up of the tricuspid and
mitral valves, and subsequently by these being propelled be-
yond the auriculo-ventricular axes into the auricles; hence
the blood then contained within the auricles is ponded back
upon that flowing into them, and their greater distension
effected. The relaxing of the valves on the expansion or
diastole of the ventricles, whereby the exhaustion or suection

" IThia is borne out by the anatomical fact stated by Pettigrew (Edinburgh
Mledical 'errmi, April, 1873) : “The auriculo-ventricular fibrous rings have
been variously described, the majority of investigators regarding them as
strongly pronounced structures, which afford attachment, not only to the

valves, hl_ll: to all the muscular fibres of the auricles and ventricles,
ful examination of these rin

conclusion. They afford att
and to the valves,

! A care-
g8 1n boiled hearts has led me to a different

achment to the mmseular fibres of the auricles,
but to almost none of the muscular fibres of the ventrioles.”

B 3



4 CIRCULATION OF THE BLOOD.

power of the heart is exercised immediately, relieves the
auricles of this amount of tension, and they partially collapse
as the blood is first drawn from them into the ventricles, on
the gradual uncoiling and serew-like expandings of these latter
immediately after their final, sudden, and energetic act of con-
traction has been concluded, Their normal condition of filled
but not distended vessels is then restored. In this state, by
a kind of vermicular or peristaltic movement, they continue
to receive blood and to deliver it into the uncoiling ventricles,
gill these latter, being again filled, again contract upon their
contents, and so again raise the opposing valves.

Probably, during these several processes, the fluid supplied
to the auricles and ventricles is so evenly balanced that the
pericardium contains, at no one fime, a differing amount, of
contents.

Though not entirely ignoring some muscular consent in the
auricles, their normal quality appears to be that of elastic tubes
or vessels, capable, within certain limits, of exercising the funec-
tions of expansion and contraction. In accordance, therefore,
with the varying amounts of fluid supplied to them, they exem-
plify the phenomena of dilatation and confraction by elastieity
rather than by dynamic muscular contractility ; while the ven-
tricles distinetly exemplify this latter. It should be here borne
in mind that the auricles are furnished with a large relative
amount of the elastic layers of the endocardium, and that the
musculi-pectinati are fewer and weaker in the left than in the
right auricle. Moreover, the thin and fragile structure of the
semilunar, as compared with the tricuspid, and mitral, valves,
strengthened as these latter are by the musculi-papillares,
columnge earnem, and chorde tendines, and their sole func-
tion being that of preventing regurgitation from the aorta,
show them to be fitted, neither by position nor in structure,
to resist the strain of a violent propulsion of fluid from the
auricles into the ventricles; while the suction power of these
latter, during their systole, is precisely such as calls the special
function of these semilunar valves into active nsefulness.

_The very careful and valuable experiments of Dr. Halford,
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FUNCTION OF THE AURICLES. 5

and, previously, of Pechlin and others, fully confirm the above
conclusions ; for the ventricles were seen to expand as well as
to contract, though no blood was furnished to them. Kxpan-
sion, and hence a suction-power, being, therefore, a function as
normal to them as the recognised one of contraction, and by
the aid of which it is universally allowed they are endowed with
the power of propulsion.

Supposing the above view of the function of the auricles fo
be correet, it is then probable that in addition to the support
afforded by the strong and unyielding pericardium, the musculi-
pectinati act firstly in preventing undue distension ; and secondly,
after distension has been effected, in aiding tuWﬂIr.lE restoring
the auricles to their normal dimensions.

The above, doubtless, is not in accordance with the ordinary
explanation of the function of the auricles, which is, that the
auricles contract on the blood contained within them, and thus
propel 1t into the ventricle. There are three cogent arguments
against this conclusion. Firstly, it would assume that the
auricles contained an amount of blood which should be more
than equal to the capacity and requirements of the ventricles on
their expansion, and this, seeing they are never entirely emptied,
they cannot be said to do; secondly, the absence of a normal
and regularly recurring blood wave in the jugular and larger
veins ; and, thirdly, the absence of any sufficient valvular appa-
ratus at the venous extrances to the auricles, with the exception
of the valve of Thebesius, which only prevents regurgitation
into the coronary vein, and this is only effected, by the elonga-
tion of the membrane forming it, at the moment of the greatest
distension of the auricle on the closure of the tricuspid valve.
Doubtless in the right auricle there exists the Eustachian
valve ; and, in the left auricle, the pulmonary veins on their
éntrance are swrrounded by museular fibres. But these struec-
tures do not present the adequate perfection of valvular mecha-
nism ; moreover, as age advances, the Eustachian valve becomes
conspicuously deficient for all closing purposes.

This valvular deficiency would alone militate against the



6 CIRCULATION OF THE BLOOD.

assumption that the function of the auricles was essentially
and primarily that of dynamic propulsive power; for not only
is the absence of any such structural arrangement to such an
end contrary to the whole principle of the circulation and the
mechanism of its organs, but, in fact, the contraction of the
auricles would as equally foree the contained blood into the
cavee and the pulmonary veins as into the ventricles.

That the suction power of the expanding ventricle is ade-
quate to produce a current in the larger veins, may be assumed
by the murmur produced by pressure on the jugulars; while
the phenomena observed in certain extreme cases of regurgita-
tion from tricuspid deficiency, as also in those cases where,
independently of valvular disease, there occurs an obvious blood
movement in the jugular vein, with a varying state of disten-
sion of the vessel, indirectly confirm the whole of the above
position. For while a true pulse is never to be felt in the
vein, an undulatory motion is seen to culminate in its greatest
amount of tension, and this greatest amount of tension to be
synchronous with the pulsation in the carotid artery.

Again: the ordinary explanation—that the dilatation of the
ventricles is passive only, and solely caused by the forcible dis-
charge, by the auricles, of blood into them: or rather that it is
divided into two distinct stages; the first due to the simple
elasticity of the ventricular walls, and during which stage the
auricles are still dilating; the second accompanied by the
systole of the auricles, in which the blood is so forcibly pro-
pelled as to dilate the ventricles strongly,—is not only in-
consistent with the above view, but the structure of the auricle
does not warrant such a conclusion : it has neither the general
strength nor the character of fibre for the exercise of so large
a power, nor does the position of the museuli-pectinati
suggest 1t

Without discussing what may be the motive power exer-
¢ised upon the blood in its course through the veins—how
much may be due to capillary force, and how much to an
elastic or even to a contractile power proper to the veins
themselves—I here hazard the opinion that the auricles fulfil
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two evident conditions: the ome, in connexion with the venw
cave and pulmonary veins, of being the ready vessels of supply
whence the ventricles, or heart proper, receive that blood which,
on their expansion, they require; the other, that of being elastic
expanding vessels, and representing those enlargements which
invariably accompany the valves of the veins, by which the
tension induced by the contracting ventricles, and the sudden
closing of the valves consequent on the incoming stream
of blood, is compensated for. And I would farther hazard
the opinion, that any muscular power the auricles may exert
on the propulsion of the blood is only secondary.

‘Whether the closure of the auriculo-ventricular apertures,
respectively by the tricuspid and mitral valves, be due to
mechanical or vital causes, probably, as it appears to me, to
the former, it is not here necessary to discuss. Nor 1s 1t
necessary to seek for or determine the physiological cause of
the rhythmic action of the ventricle. Buf assuming this
simpler view of the heart's action to be correct—yviz., that the
ventricles act, first by a process of exhaustion, and so as to
suck in the blood, and then by contraction to propel it on-
wards—we will pass on to a consideration of the sounds, normal
and diseased, thereby emitted.
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SOUNDS OF THE HEART. 9

The first and second sounds are now generally, if not univer-
sally, admitted to be synchronous with the closure of the valves;
the first or systolic sound with the closure of those at the
auriculo-ventricular openings, the second or diastolic with the
closure of the semilunar valves.

The conclusion as to the direct cause of these sounds is not
sounanimous. As many as thirty different sources of the sounds
of the heart have been alleged. Some writers attributing them
solely and entirely to the sound emitted by the contraction of
museular fibre, and therefore due to the act of contraction in the
heart itself; some to the blow of the heart on the parietes of
the chest; some to the vibration of the valves; and some to the
effect of the heart’s contraction on the fluid it eireulates ; and
some regard these sounds as due to a combination of many of
these causes. My own conviction is, that the sounds referred to
are mainly, if not entirely, due to the natural interference with
the even flow of the blood by the vavious mechanisms of
the heart, and that they are to be referred to the ordinary laws
of hydraulics, and little, if at all, to be attributed to the
contracting act of the muscle of the heart, or to any vibratory
motions in the substance of the valves.

This branch of our inquiry presents itself under difficulties,
and I only approach it with diffidence, for many of the English
school, as Billing, Halford, Fuller, ete., and nearly all the writers
belonging to the foreign schools, refer the sounds to the act
either of museular contractions or of valvular wvibrations.

Doubtless certain sounds may, under certain circumstances,
be emitted during the contractions of muscular fibre; but
these sounds are neither identical nor even analogous to
the audibly distinct phenomena presented during the heart'’s
action; moreover, the intensity of the sounds emitted by
the heart is mot, pari passu, in accordance with the existing
development of the muscular structure of the heart; on thz
contrary, disease in this organ, whether of hypertrophy or of
attenuation, rather shows the opposite fact to be the rule.

The wvalves of the heart, whether considered in relation
to muscular contraction or to vibration, certainly do not



10 SOUNDS OF THE HEART,

present per se those physical conditions adequate to afford a
satisfactory explanation of the production of the sounds.

These valves are not, on the one hand, muscular in their
structure, nor even closed through the immediate instru-
mentality of muscular contraction, but solely under the
influence of the direct mechanical operation of hydraulic
pressure; nor, on the other hand, is their size, under slow
vibration, adequate to the production of so lond a sound;
nor, supposing there were such adequate rapidity of vibration,
is the condition of their floating in so dense a fluid, as is the
blood, one thus likely to generate, or, if generated, to transmit
sound.

Again, when on the closure of the several valves, the passage of
the blood through their aid is not completely effected, though
the valves may, and the ventricles must, contract, the former
thus enjoying full scope for their vibratile qualities if they ever
possessed them, and the latter for those muscular contractions
which undoubtedly belong to them, the peculiar sounds said to
be referable to their contractions and vibrations are no longer
to be heard. It is true sounds are heard, but these are of
a quality which cannot be referred to muscular contractions, or
to membranous vibrations, though they can be, equally with the -
normal sounds, accounted for by hydraulic laws. In fact, as is
so well known, a very slight disturbance of functinn,_ or alter-
ation in structure in these valves, so as to effect a condition
either of slight obstruction, or of imperfect closure, may be
sufficient to banish entirely the normal sounds, and convert
them into others, very different in their character ; moreover,
both the normal sounds in question are emitted at the precise
moment the valves have become closed, and not at the time
during which the process takes place, whereby their closure is
effected ; while any connexion of the second sound with the
coiling muscular contraction of the ventricles, or with its final
energetic act, is at once set aside by the circumstance of its not
being synchronous with it.

Can these sounds be attributed to the heart's impulse, to the
blow .of the projected apex against the anterior walls of the
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thorax. As juststated, this cerainly cannot be the cause of
the second and louder sound, for this latter takes place at
a period of time, sensibly later than that which is occupied by
the impulse or blow against the thoracic parietes. The depend-
ence, therefore, of the second sound on this cause, may be ab
once set aside. It therefore only remains to consider what may
be the connexion of the first sound with it. That it is not
entirely dependent upon it is obvious from the often repeated
experiment of so exposing the heart that it has no chest parietes
to strike against. The heart, detached from its normal sur-
roundings, yet carrying on the circulation, emits the sounds.
Dr. Markham, in his practical and most excellent sketch of the-
diseases of the heart, addresses himself to this subject (wide
Appendix ITI. “On the Sounds of the Heart”) ; and advances, as
an argument for assuming this sound to be partially influenced by
the projection of the apex against the anterior parietes, the com-
monly observed evidence of the beat of the heart of a nervous,
hysterical female. He states this to be conclusively demonstra-
tive of the fact, that a heart can “rap like a hammer against the
inside of the thorax.” Granting it to be the case that under
certain circumstances the heart’s impulse against the parietes of
the chest is increased both in force and rapidity, no argument
can be deduced therefrom, for, concluding the origin of the first
or systolic sound to be due to this act, while there still remains
the undoubted evidence of the presence of the first sound,
though no thoracic wall may exist for the heart to impinge
against; and while, as may be too frequently observed, this
sound, provided only the valves be imperfect, may be lost and
.changed into another of a totally different character, notwith-
standing the impulse, the ictus ventricult may be more violent
and distinct to the feel than natural.

As it is not the purpose of these pages to discuss largely phy-
siological data, but rather to state the practical conclusions
arrived af, after many years of observation, I shall not pursue
thﬂ’ discussion further, but at once venture here to suggest that
as 1t appears to me, on the one hand, the various theories com-
monly adduced, in explanation of the normal sounds of the
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HYDRAULIC LAW. 18

of wood, having the same weight, and moving with the same
velocity. A leaden pipe, if of great length, 1s often widened or
burst in this experiment. Lately this forward pressure of an
arvested stream has been used as a force for raising water,
and the simple arrangements of parts contrived to render it

not aware that many years ago I published a paper in which the heart’s sounds
were held to be caused entirely by the blood itself. I afterwards published the
same views in a more developed form, as a thesis read in the University of
Dublin. I have endeavoured to show, in this publication, that no other expla-
nation of the sounds which emanate from the circulatory system is so compre-
hensive or so consistent with known principles. But there is another more
important matter. I am prepared to prove that none is so compatible with
the various morbid deviations from the normal sounds, or with the production
of new sounds. In a practical point of view, the subject is no less interesting
than important; and I only regret that other pursuits have interfered with my
intention to demonstrate by a mechanical arrangement that these sounds are
products of a more or less complete arrest of the blood's motion. I have ex-
pended much time and trouble in numerous hydraulic devices and experiments,
and the final results are highly encouraging. The perfect imitation of the human
heart-sounds has yet, however, to be achieved. The difficulties in the way, both
as to material, delicacy of finish, want of comprehension and even honesty of
purpose on the part of those employed in constructing the necessary apparatus,
are great. In a letter of mine published in the Medical Times and Gazette,
April Tth, 1866, it may be seen how all my pains for the formation of an India-
rubber apparatus were frustrated, because the persons to whom its execution
was entrusted chose to apply the principle involved to the production of & now
popular enema-apparatus !

% Tn the face of long-established opinions favourable to the valvular theory
of the sounds, sustained by names of eminence and the strong bias which
writers on the diagnosis of diseases of the heart must inevitably entertain for
the foundation upon which their views are based, I have felt that the demon-
stration in question requirves to be complete. Sanguine of success, I hope at
no distant day to renew my attempts. )

¢ Although my views have not met the attention which I might have ex-
pected, this would be no exeuse for apathy in the matter. Speaking with a
gineere conviction of their truth, I may be pardoned in stating that this
neglect will sooner or later be atoned for. Instead of a bare allusion to my
explanations in the last edition of the standard work on Physiology, and their
complete omission in some recent works on diseases of the heart, I am confident
they will one day take the place to which their truth entitles them. I am
glad, therefore, to find Dr. Shapter, while he points out reasons for dis-
satisfaction with other theories, adopting the present one. There are, however,
certain conditions requisite for the production and modification of the sounds
formed in the circulation, which he has not touched on, and for which I must
refer him to my paper. The argument in that paper is strengthened by
analogies, than which nothing short of direct proof can be more convineing.
Dr. shf-Ptﬂr also not only employs analogy, but uses one identical with one I
have given, quoting for the purpose a passage from Dr. Arnott, written without
reference to the present subject, which I had not before seen.
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available, has been called, on account of the shock, the wa.ter

ram.”

The ecircumstances attending the ecirculation of the blood
through the heart, will, on consideration, be found to present

DR. ARNOTT.

“¢It has long been observed, in
household experience and elsewhere,
that while water is running through a
pipe, if a cock at the extremity be
suddenly shut, a shock and noise are
produced there. The reason is, that,
the forward motion of the whole water
contained in the pipe having been in-
stantly arrested, and the momentum of
aliquid being as great as of a solid, the
water strikes the cock with the same
force as a bar of metal, or a rod of wood
having the same weight, and moving
with the same velocity. A leaden
pipe, if of great length, is often
widened or burst in this experiment.

¢ The ecircumstances attending the
circulation of the blood through the
heart will, on consideration, be found
to present every condition necessary
for the application and illustration of
this law; there is the eurrent of blood
passing through tubes, and this current
suddenly and foreibly arrested by the
closure of the valves.’

DR, LEARED.

¢ ¢ The second sound oceurs during
diastole, and its mechanism closely
resembles the first. The blood having
been driven with much force into the
aorta and pulmonary artery, a portion
of it recoils, but is checked in its rapid
descent towards the heart by the semi-
lunar valves. The sound is caused by
the concnssion thus induced; the force
of which is, however, by no means
sustained by the valves alone, for they
are thoroughly supported by the ven-
tricles and their contents. This is ob-
vious, since there ean be no approach
to & vacuum in the heart. The valves
are to be regarded as separating
media, which do not themselves sus-
tain the force of the descending blood.
A valve thus supported is known
in the arts as an equilibrinm valve.

¢ An experiment at hand in most
houses demonstrates the principle on
which the second sound is formed.
When & cock, attached to the
lower end of a perpendicular pipe of
gsome length, through which water

is flowing from a cistern, is suddenly turned, a loud jarring sound
is heard. It is caused by a concussion in the water from the sudden arrest of
its onward flow. The semilunar valves are here represented by the plug of the
cock ; and, allowing for the difference between rigid and flexible materials, the
conditions are very similar, since the elastic reaction of the vessels effects a
pressure on the blood which is effected in case of the water by length of the
pipe. If, then, the pipe and cistern are capable of yielding a sound which may
he heard at a considerable distance, it cannot be wondered at if the heart and
its vessels, on the same principles, give rise to sounds audible through a stetho-
szope, or by direct contact with the body.

¢ ¢ Tf the cock is only turned so as to allow even a small portion of water to
pass through, a rushing sound (in this case continuons) results. The uhnng:a
of the normal second sound into a murmur from incompetency of the valves is
thus demonstrated.’

«8pace will not allow me to place my explanation of the formation of the first
sound before the reader. Let it suffice at present to say that it has nothing to do
with the vibration of valves; and that,in support of this statement, verya.tn';ng
reasons, derived from pathology, canbe adduced. One of the nrgurﬁufints relied on
to prove the valvular origin of the first sound, was the great probability that both
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every condition necessary for the application and illustration of
this law: there is the current of blood passing through tubes,
and this current suddenly and forcibly arrested by the closure of
the -valves.

sounds were formed by the same kind of mechanism ; and the dogma that the
second was a valve-sound, was held to be unassailable. Whether or not this is the
case any longer, I must leave for others to judge, only let the matter be impartially
considered. That it is more philosophical to look for a common cause for both
sounds, is quite true, and that cause will be found, as already said, in the
motions of the blood itself, not in such a vibration of delicate valves as would
be necessary for the production of sound in a viseid fluid, and which would
imply a degree of strain which, to say the least, is highly unphilosophical.

“ The experiments of my late colleague, Professor Halford, have for the time
propped the valvular theory of the heart-sounds, and tended to divert attention
from every other. But, ingenious and painstaking as these undoubtedly were,
there is no one of them of any moment, which, when rightly interpreted, is con-
tradictory of my views. One experiment was supposed by himself and by others
to be conclusive as to the truth of the valvular theory. The heart of a living
animal having been exposed, he cut off its supply of blood by compressing its
afferent veins. No sound was then heard on applying a stethoscope to the
heart, because, as he argued, there was no blood to act on the valves. It is
curions that T had performed the self-same experiment some time before seeing
the printed account of that by Professor Halford, and then wrote to him to
that effect. 1t was intended alike by him as well as by myself to disprove the
once generally-accepted muscular theory of the firat gound; but it is hardly
necessary to say that, according to my explanation of its cause, this sound wounld
be as effectually suppressed by cutting off the ventricular supply of blood, as
it would be supposing the sound to be valvular.”

My reply to the above communication of Dr. Leared was addressed to the
Editor of the British Medical Journal (10th August, 1866,) and is as follows :—

# 8ir,—In a recent number of this Jowrnal (No. 202, Aug. 4th), Dr. Leared
directed my attention to the fact that, in a thesis read in the University of
Dublin in 1860, on the oceasion of his taking his doctor’s degree, and sub-
sequently published in 1861, he bad propounded the view that the sounds of
the heart were due, not to the heart or valvalar vibrations, but to the motion of
the blood npon itself ; and he then quoted at length his statement as regards
the second sound. The nature and rafionale, as thus stated, of the formation
of the second sound, appeared to me, as it did to him, to be both identical in
principle and in application to that which had been advanced by myself in a
paper recently published in this Joursal, and I at once wrote to Dr. Leared to
gay so. At the same time, I begged to assure him I had not seen a copy of his
thesis, nor was I cognisant of his views set forth therein; that the views
advocated in my paper were certainly advanced as a theory of my own, but
that, under these circumstances, I at once disclaimed any appropriation to
mysel_f of a credit that may properly belong to him; and that I hoped to
examine into his views more particularly by direet reference to his thesis.

& DF- Leared has kindly forwarded to me a copy, and this I have now read
Bt_t’a“t""mlf- Dr. Leared states generally that all sounds formed in connexion
with the circulation are produced by and in the blood itself, and their
mechanism s virtually the same. (P. 3.) Having detailed certain experi-
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It is the opinion of Dr. Fuller (“ Diseases of the Heart and
Great Vessels,” p. 33) that the impulsion of the blood against the
semilunar valves, is not adequate to produce the second sound,
because the vessel behind is full; but his reasoning here is not
consistent with the law of hydraulics stated in a previous page ;

ments performed with fluids of different densities, he goes on to say that
“Two important principles were established by these experiments. First,
the sonnds may be formed by the motions of fluids only; secondly that
the quality of a sound thus formed is materially influenced by the nature
of the fluid. The sounds formed by the cirenlation of the blood are pro-
duced on principles similar to those detailed in these experiments. I shall,
therefore, for convenience, und as conveying their true nature, designate them
as blood-sounds. Blood-sounds are divisible into two classes—sounds which
give the impression of a shock; sounds which give the impression of a current.
Shock sounds comprise the normal sounds of the heart, and certain abnormal
sounds formed in aneurismal sacs. Current sounds are formed in the heart, in
aneurismal sacs, and in the large arteries and veins.! (P.6.)

“The ahove views are in principle so nearly the same as those advocated by
myself, that T at once willingly and cordially yield the merit of their original
statement to Dr. Leared. In applying these principles, I entirely agree with
Dr. Leared as to the second sound. As regards the first sound, there is con-
siderable difference between us. After reading his statement, I am bound to
gay I still prefer the explanation given by myself. I also think that Dr.
Leared, in setting forth his views, not only inadequately appreciates, but
ignores too positively, the vibrating qualities, and perhaps also the conducting
power of the various tissues connected with the circulation of the blood, and the
relative amount of sound generated and transmitted thereby. Nor do I think he
sufficiently defines the differences of the source of the sound produced by the
blow of a fluid when its momentum is suddenly arrested—so well set forth by
Dr. Arnott—and the sounds emanating from obstruction of current. The
sound produced by a drop of water falling from a height is an illustration of
the former, and not of the latter. - In illustration Dr. Leared fully recognises
the difference, These are, however, minor points. Dr. Leared, in his thesis,
clearly sets forth the theory that the sounds and murmurs of the heart are due,
essentially, to the blood in motion, and my purpose was to do the same,

¢Tg turn to another point. Granted that a shock is communicated to the
blood contained within the arteries by the suddenly arresting its backward
flow, it has appeared to me that the vibrations thus produced throughout
the arterial system offer a satisfactory explanation of the phenomena observ-
able in the pulse-proper. A paper on this subject is prepared for the Journal,
which I hope may be permitted shortly to appear there. The theory I shall
there attempt to support and illustrate is, that the pulse is divisible into three
phenomena : 1, the filling of the artery by successive waves, through the
agency of the ventricular systole; 2, the vibration in the eolumn of blood
throughout the whole arterial system, caused by the sudden closure of the semi-
lunar valves (the pulse); and 3, the contraction and collapse of the arteries
during, but not caused by, the ventricular dinstole. I am prepared to show
that this view of the pulse explains many of the phenomena observable in the

pulse during diseasge.”
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nor is it borne out by fact. In order to test this, it is only
necessary, by way of experiment, to check, by the sudden
closure of a stop-cock, the stream of water passing through a
filled pipe; the vessel behind is here quite full, and yet the
blow takes place. The evidence of this is made sufficiently
manifest in the noise thereby produced, and in the obvious
vibrations induced in the surrounding materials,

Dr. Leared states® that © two essential circumstances relative
to the formation of sound have been overlooked by all inves-
tigators—the effect of pressure on the blood in the heart and
vessels, and the effect of the consistency of the blood. All
sounds formed in connection with the circulation are produced
by, and in, the blood itself, and this mechanism is virtually the
same. If this statement be true it would be found in practice
that a sound of one species would be liable to be changed into a
sound of another species. And this is the case, for the normal
first sound of the heart is, under certain pathological conditions,
eonverted into a murmur, and on the other hand, a murmur thus
produced, may again give place to the natural sound.” In fol-
lowing out this theory (vide p. 9), Dr. Leared refers the sounds of
the heart to the impact between the fluid in motion and that in
a state of rest, and says that the absence of obstruction at the ont-
lets of the heart is one of the necessary conditions. My explana-
tion refers the sounds to be due to the sudden interposition of the
valves on the moving column of blood, whereby a concussion is
produced. The obstructed flow is the hammer, the valves and
the surrounding structures the media through which the vibra-
tions are communicated. I very much doubt if the two
conditions supposed by Dr. Leared, and necessary to his views,
~of a fluid in motion and of a fluid in a state of rest, ever exist at
the auriculo-ventricular openings, and I feel assured they never
do at the pulmonary and aortic openings.

Another law of hydraulics is equally applicable, and found to

* See pamphlet “On the Sounds cansed by the Circulation of the Blood :

hai?g o Thesia read in the University of Dublin for Degree of M.D. at the
Winter Commencement, 1860." Churchill : 1861.

[
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be complete in those cases where interference arises to the
normal even flow of the blood, in consequence of the existence
of certain departures from a perfect condition of the organs
immediately concerned in its circulation.

Hydraulics teach us that if the even flow of fluids in tu'baa he
interfered with, audible indications of this interference are the
immediate result. The law here is that sounds are produced by
eddies and by obstructions of flow, and are dependent for variety
in the proportion of fluid to force and velocity. Hence, when
the valves of the heart are diseased, the normal sounds are found
to be modified, or even in some cases to be so entirely superseded
by other and very different sounds, as to lead to the inference
that they scarcely perform the funections of valves. We have in
all these instances then presented to us, certain qualities of
sound, variously designated as murmurs, bellows-sounds, bruit de
soufflet, ete., which are also presented tous on the passing of fluid
through tubes, under certain cireumstances, whereby the flow is
interfered with, though these tubes be not furnished with valves.
Aneurisms, arteries abnormally pressed upon, ete., offer them-
selves to the medical observer as frequent illustrations of this
law. Sir T. Watson says (“ Lectures on the Practice of Physie,”
vol. ii. p. 235) the whole matter is to be thus briefly expressed :—
“ The blowing sound may be occasioned by any change which
alters the due proportion between the chambers of the heart and
their orifices of communication with each other, and with the
blood-vessels that respectively enter or leave them ; it may also
be occasioned by a preternatural velocity in the passage of the
blood through a healthy and well-adjusted heart. Dr. Elliotson,
I think it is, who has offered this apposite illustration of the
phenomenon.  If the arches of a bridge have a certain relation
to the quantity of water in the river, and to the force of the cur-
rent, the water passes through them quietly and without any
noise. Diminish the size of the arches, and the water begins to
go through them with an audible rushing or roaring sound. The
very same thing will happen if the arches remain unchanged in
size, but the quantity of water in the river, and therefore its
velocity and force, be augmented by heavy rains.  So it is in the
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heart. If one of its orifices—say the aortie orifice—be narrowed
by disease of the valves, or in any other way, the blood will not,
as before, glide through it smoothly and without noise, but will
yield that sound which we call a bellows-sound. So also, if the
orifice retain its natural dimensions, but the capacity of the
cavity from which the blood is driven be augmented. Nay, the
same blowing-sound may be produced though the cavities and
orifices are all healthy, and duly proportioned to each other,
if the velocity of the circulating blood be inereased beyond a
certain measure.”

The above passage has been quoted as well and foreibly exem-
plifying the law of murmurs, so frequently to be met with in
diseases of the heart, and when it necessarily becomes the office
of the physician to pronounce upon the condition of the heart in
relation thereto. Given the flow of blood and the existence of
a murmur as evidence of its normal relations being interfered
with, there is then required to be ascertained the precise cause
whereby this interference is effected: whether it be through
the means of obstruction in, or by inadequacy of, the conveying-
tube ; whether there be an increased or a diminished calibre in
the chief propelling vessel, or disproportion in the quantity or
quality of the transmitted fluid, ete.

Having now set forth these two laws of hydraulics, and assum-
ing their applicability to explain, as the case may be, the normal
sounds and the murmurs occurring to the circulation of the blood
during its passage into, through, and out of the heart, it will be
useful to examine whether as theories they prove, experimentally,
econsistent with the various phenomena that oceur.

It is now proposed to see how far that law of hydraulics
which, while enunciating that the momentum of a liquid is as
great as that of a solid, further states that anything which
receives the momentum will receive as severe a blow as if from
a solid, is applicable to the nermal valvular sounds emitted by
the heart, and is horne out by the rhythmical phenomena
observed during the heart's action. In considering the effect of
these phenomena we soon find the estimation of other conditions

a 2
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and elements to be mnecessary, viz.: the capacity for resonance
of the various tissues which ave directly influenced by this
momentum, and how far the parts immediately surrounding
them are media favourable for the conduction of sound; the
quality of the blood itself must also be considered. Neverthe-
less, the modifications caused by these disturbing elements
neither add to, nor detract from, the above law.

To proceed. Immediately succeeding the second sound, there
is the “ pause,” occupying two-fifths of the period in which the
cycle of the heart’s movements are performed. The “pause” is
characterized, with the exception of the presystolic sound oceca-
sionally heard, and which is probably due to the eddying of the
blood as it passes through the auriculo-ventricular openings, by
no ostensibly external active phenomena. It is the period in
which the ventricles, by active muscular agency, are gradually
uncoiling and thus expanding, and therefore drawing or sucking
in the blood from the right auricle and cava, or from the left
auricle and pulmonary veins, as the case may be. This is done,
looking to the supply afforded by the auricles, so gradually, that
the auricles are scarcely collapsed thereby, the blood apparently
flowing into these latter almost, if not quite, as quickly as it is
thus drawn from them. In all this there arises no obstruction to
the flow of blood, nor any indications of the formation of eddies,
save, as above stated, such as may be indicated by the presystolic
sound ; the blood passes easily and inaudibly from the auricles
into the ventricles,

This period of the “pause” is then succeeded by the first
sound. This takes place at the precise moment in which the
ventricles, by eoiling or screwing up their fibres, start into con-
traction, and when the mitral and tricuspid valves are thrown
back and closed by the blood thus forcibly impinging against
them, and when as a necessary consequence, these valves recoil
on the onward current of blood proceeding through the auricles.
One of the functions of the auricle, and perhaps the chief, is now
exemplified ; for so sudden and so energetic is this closure of
the valve, by the powerful force brought to bear upon it by
the pressure of the blood on, and during, the coiling process of
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the ventricle, that the obstructed venous current immediately
distends the auricles, and were it not for the strength of their
elastic fibres, or for the museuli-pectinati or for the support from
the pericardium, a constantly recurring over-distension, or even
rupture, would ensue. As it is the auricles receive the shock,
and by their elasticity neutralize the probably injurious effects
of this sudden check of the blood current.

The following observations made by Dr. Carpenter (“ Principles.
of Physiology,” p. 557) are so confirmatory of the above, thati I
venture here to quote them, especially as the facts mentioned
therein were recorded entirely independently of the views now
sought to be deduced from them. He is referring to the case of
a child which came under the notice of Cruveilhier, and where,
from the accidental exposure of the heart, ample opportunity
was afforded for carefully observing the phenomena, and that
by a practised and most competent observer. “The diastole of
the heart has the rapidity and energy of an active movement:
trinmphing over pressure exercised upon the organ, so that the
hand closed upon it is opened with violence. This is an
observation of great importance; but of the cause to which this
active dilatation is due, no definite account can be given. But
the dilatation of the auricles appears to be much greater than
can be accounted for by any vis @ tergo (which, as will hereafter
appear, is extremely small in the venous system) or by the elas-
ticity of its substance, for it was observed in this case to be so
great that the right auricle seemed ready to burst, so areat was
its distension, and so thin were its walls. Moreover, the large
veins near the heart contract simultaneously with the auricular
systole, and not with its diastole, so they can have no influence
in causing its dilatation.”

The first sound, then, is synchronous with this distension of
the auricle, and with the simultaneous closure of the auriculo-
ventricular valves, and occupies, equally with the preceding
“pause” two-fifths of the time consumed in the eycle of the
heart’s action. Assuming it to be due to the forcible closure of
these valves against the stream of blood flowing from the auricle
into the ventricle, this dull and prolonged sound may be
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rupted momentum of the moving fluid; their quality and
duration being due to the density of the medium of the ob-
struction that receives the blow of this interrupted momentum
togethé-r with that of the parts surrounding, they being the
means whereby the sound is conducted and rendered appre-
ciable. Hence the metallic ring, occasionally heard with the
second sound, is probably due to excited, sudden, and forcible
closure of the semilunar valves in the midst of these readily
vibrating media ; hence, also, arise the modifications of these
sounds, in respect to quality, tone, and intensity, when heard
from different portions of the chest wall.

Such, then, is the explanation now offered of the normal
vhythmical sounds of the heart; but experience shows these
may be variously interfered with, especially in their rhyth-
mic action and by their being marked by, or converted into,
murmurs, and to the pathologist there then arises an anxious
field of inquiry. It therefore becomes necessary to ascertain
whenee proceed these sources of interference, and to what mor-
bid changes or disordered actions they may be due.

Of the disturbance in rhythm only, nothing need here be
said, as it will be the subject of reference subsequently ; but
we will pass on to a brief consideration of the special physical
causes of the substitution, by murmur, of -the normal sounds.

In pursuing this inquiry it will be found that the hydraulic
law of the production of sound by the eddymmg of currents
satisfactorily explains the phenomena of these murmurs, and
that a due appreciation of the bearing of this law will assist
greatly towards forming just and satisfactory conclusions in
the instances presented to us. In the course of discussing
some of these, to be subsequently more particularly referred
fo, this will be rendered more obvious. For the present it
will, by way of illustration, be only necessary to suminarize
some of the more salient positions induced by disordered action.

If the mitral or tricuspid valves, though efficient as regards
their valvular office, present any obstruction to the flow of
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otter little or no obstruction to the regurgitant blood ; then per-
chance no proper murmur may oceur, but only a continuous and
tumultuous sound. The explanation of this is to be found partly
in the very undue patency of the valves, and partly in the en-
feebled and disordered condition of the ventricle inducing a
deficient momentum in the current of the blood itself. This
failure of murmur, and in its place only indistinet and ill-
defined sounds, is a frequent occurrence during the feebleness
in protracted cases of heart disease, which heralds failure of life.
Under these conditions, though aware of the full extent of the
heart disease, one is often unable to recognise a true murmur.
1f there be an obstrueting imperfection in the semilunar valves-
of the aorta, uncomplicated with other morbid complication,
there will be a murmur, most probably so distinct and pro-
nounced as somewhat to interfere with the audibility of the first
sound at the base, and, may be, even at the apex; the first
sound 1is, as it were, absorbed and overpowered by it. The
second sound immediately succeeds this murmur. Both the
murmur and the second sound are heard most distinetly at the
base of the heart, over the region of the aortic area, and in the
course of the aorta. This series of phenomena is explained by
the sonorous eddying of the blood produced by the imperfection
of the valve being synchronous at its commencement with the
first sound. For the most part obstruction is the cause of the
murmurs in the semilunar valves. More rarely they are pro-
duced by imperfections permitting regurgitation ; and then, when
regurgitation with an attendant murmur does exist, it 1s almost
always preceded by murmurs as the evidence of obstruction.

Tt is necessary to observe great caution in concluding the pre-
gence of a regurgitant murmur in the semilunar valves. It is
probable that it is less common than is generally assumed to be
the case; and, most certainly, a murmur often appealed to as
evidence of an imperfection in these valves permitting regurgi-
tation, has been eventually shown not to be due to this cause;
but, possibly, to only very slight obstructions to the systolic
flow, or, may be, to some dilatations in the aorta, or even in the
pulmonary artery. In investigating and diagnosing the source
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normal relations to the flow of the blood become disturbed ; and
hence they may arise whenever there is a current of blood rela-
tively too large for the aperture guarded by these valves, and
thus presenting a condition of obstruction to its free flow. = Any
cireumstances, therefore, occurring to these valves whereby the
fluid, passing through them, finds a narrowed passage will produce
a murmur, and consequently it is immaterial, as a source of
sound, whether the blood flows normally onwards or abnormally
backwards—the physical condition as regards production of
sound is the same.

It may be, in the present day, no very difficult task to set forth
what may be the sounds heard as proper to each lesion of the
heart ; nevertheless, practically, a differential diagnosis is fre-
quently fraught with great difficulty, inasmuch as the sounds
and murmurs are often continuous, or one sound may mask or
entirely supersede another. Then, again, there is the contiguity
of the similar parts of the two hearts, and the synchronisms in
their actions and their sounds, to be carefully estimated and duly
separated.

The due appreciation of these confusing indications requires
much practical skill, and a large necessity for taking into con-
sideration many attendant circumstances. Some few of these
constantly recurring difficulties in diagnosis may, with advantage
be referred to.
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structure or by disordered action or by an altered condition of
the blood.

1f the above position be true, it will be at once seen how very
important it is to ascertain the existence, or the contrary, of both
normal sounds ; and that, here, confusion in diagnosis must be
sought to be carefully avoided, lest the inferences thence deduced
be erroneous.

A careful observer, and one of our best authorities upon
diseases of the heart, says that absolute deficiency of either
sound, or of a murmur taking its place, has never fallen under
his observation; that, in fact, neither systole nor diastole has
ever been, in his experience, absolutely noiseless over the entire
cardiac region. The above strong and pointed statement is made
by Dr. Walshe, after noting that, in cases of extreme weak-
ness, the first sound may be guasi-deficient at the left apex; “but
it will then be found at the right apex and at the base. So,
again, the second sound may be quasi-deficient at the base from
excessive feebleness, or from being covered by a prolonged sys-
tolic sound or systolic murmur; but, in the first case, excitement
of the heart, increasing the energy of its contractions, will
invigorate the sound, and in the second case, the sound will be
heard at the right apex.”

Though cases have occasionally presented themselves to my
observation in which I could not satisfy myself of the absolute
conclusiveness of the above statement, that both the sounds,
if not superseded by others, were thus always present, yet the
position is so generally a safe one that, in order to arrive at a
correct and sure conviction of the presence, or of the absence, of
the two normal sounds, it is necessary fully to appreciate those
various accidental circumstances which, when the two normal
sounds are really present, tend to obscure their being duly
recognised.

Doubtless, in estimating these circumstances, those special
variations and peculiarities which may occur in the several pro-
perties or conditions proper to, and characteristic of, the sounds
themselves, such as “intensity, duration, pitch, and quality,”
must be considered. Each of these may, under the modifying
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excess of nervous excitement in span@mia and allied affections
have perhaps their cause more exclusively in the disturbed pass-
age of the blood through the irregularly palpitating heart itself.
Immediately succeeding the first sound, but still commencing,
as it were, the second sound, is a soft murmur, and the second
sound itself, which concludes this, is heard, sharp, loud, and
accentuated. Both these latter sounds are produced under the
influence of nervous excitement during an increased and rapid
impulse. The murmur itself has been by some attributed to the
action of the heart within the pericardium, whereby a slightly
appreciable friction-sound is produced. It is not, however, a
friction-sound ; for it not only has not its distinctive character,
but an equally rapid and augmented impulse without the nervous
excitement fails to induce this specific murmur. Considering
the character of this murmur, and of the succeeding accentuated
valvular sound, it is not unreasonable to conclude them both to
be due to the increased rapidity of the flow of blood through the
heart agitated and rapidly palpitating under nervous excitement ;
the murmur being produced by an eddying disturbance in the
flow of blood through the ventricle, or may be from an excess of
pressure on the unusually rapid flow of blood through the aortic
opening, and the aceentuated second sound by the sudden jerk
of the semilunar valves, whereby the backward flow of the blood
is arrested. In these cases of nervous excitement, it is invariably
the second sound which is implicated, and from the modifications
in which errors in diagnosis may arise.

Though, under these circumstances, there is undoubtedly the
presence of a murmur, and though the valvular sound is exag-
gerated and altered in tone, yet a careful examination can sepa-
rate the accentuated sound from the murmur, and thus enable
it to be recognised as the normal sound, only modified by the
excited systolic action of the heart.

The more usual source of confusion arises, liowever, from vari-
ous sources extrinsic not only to the valves but to the heart
itself.  Amongst these the most common are breathing sounds
so synchronously oceurring with the diastole as to obscure and
(as it were) overlay one or other of the normal sounds of the
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proceed from the heart, and thus interfere with a due apprecia-
tion of its existing normal sounds.

The move notable examples of this source of confusion are to
be met with when the pericardium becomes the seat of acute
disease : for the friction-sounds of a recent case of pericarditis
may very frequently be suspected to be a murmur, and thus to
be indicative of valvular disease. It may at times be difficult
to identify, as such, these friction-sounds, nevertheless there are
signs which, if attentively considered, will generally lead to a
correct diagnosis. First and foremost, the intrinsic character of
the sound must be ascertained and appreciated. A pericardial
friction-sound has neither the quality nor the pitch of a valvular
murmur; it is deficient in that blowing or whistling character
which invariably distinguishes the latter. It is, however, easier
to state this than always correctly to appreciate the charac-
teristic differences of the two sounds; but other circumstances
come to our aid. The sound is usually increased on pressure;
and it is found to occur most commonly both with the systole
and the diastole, and always with the systole if with the diastole ;
and in favourable cases—that is, where the ordinary rhythm of
the heart’s action is not greatly impeded—careful auscultation
will detect the normal valve-sound followed by the pericardial
friction-sound, and this latter is usually observed to be a more
pronounced sound with the systole than with the diastole. Other
circumstances also fend to separate the pericardial from the
normal valve-sounds—as the more sudden occurrence of the
former, the rapidity with which they shift their seat, the fre-
mitus often communicated to the hand, but more especially
their sudden disappearance under treatment. '

Occasionally during pericardial disease short clicking sounds
are heard accompanying both systole and diastole. The pre-
sence of these very materially confuses a due appreciation of the
valvular sounds. Both Stokes and Walshe refer them to the
inflammatory processes within the pericardium ; the former says
that want of consonance establishes their true origin; the latter
that they are only distinguishable at the time from modifications

of the valyular sounds by their non-synchronism with them, and
D



=el L=l el L | L1l I L
1l 5 | > 1 Lrll 1, . r)
I 1 Tl 1
[ 5 [EPD L el o 1 - i 5 C | L 4 .
1 ! ! L
r' | ¢ -
2 ! 11, | =N LR Hl L i | ot A I B 3 i X |
TMEeTalt I = sl U 5 | AL et = il L] = i I
_ = X e
r =Faflsl . 17 i T 1 m e raoalc F F
al : I 1 L, L w 4
I
1 . . - : T & & E . = F
[ 2 !
| e U 4] L LUl gL BI0 UL Y &L # N b= 0 B Ll LS i #
L] 1 FRal ¥ & LLIE s L Ll e ¥
b 4 1 Tu I Y . s I Ui C 5
E = LLLCE L C Y | LAlE =4y (2 b [ Fal |
- 1 [ ]
! T ¢ = EA T a HELEA ] | LIor | & ] 5 -
{ il g T s artart r - 1 ET=" * 7 ST e W
) e Sy i | Y 1 . O LYY - . : - S
| AL L AICPL NNl ) TR =LFLI TR L | | 5 ! -

o 1 & - § ) Fy e s - TrRRI=T=Th ] - a ;

- fils 1ol Led | 3 ¢ b ] 1 =1010 |- e :
" F |y, =Tall i y . 0 ili w =1 a - - o . -
¥ L) - i a4 L w1 LALL 1 LS 1

)
ule e af 15 = 1 3 Ts 4 i E 3
Y aarlv sRala g K= 5 ¥e =y | e e =1 E - : - . A
» 11T 1 1 %) 1 y




e
L=

VALVULAR ERRORS.

thus effecting a disturbing pressure adequate to produce a con-
siderable amount of murmur, and even to completely mask
the normal second sound.

Dr. Markham extends this observation (p. 35); and says that
this murmur may be due to loss of elasticity in the aorta, © or
some other alteration of its coats caused by the inflammatory
process; or to irregular action in the heart’s muscular move-
ments involving those of the columnz carnez, whereby the
function of the auriculo-ventricular valves is rendered tempo-
rarily incomplete; or, again, when the murmur is persistent, it
may possibly be ascribed to the pericardial adhesions; these
being of such a character as to prevent the walls of the heart,
and consequently the columns carnew, from freely contracting,
so that the mitral orifice is left partially unclosed during the
heart’s systole.” In this latter case, however, the valvular sound
cannot be said to be masked, but is really obliterated by the
murmur induced.

It has been stated by some observers that the presence of
a serous effusion into the sac of the pericardium may also be
the remote cause of a murmur; but it has never been my lot
to observe a case in which this has been satisfactorily made
clear. It is, however, very certain, that effusions of fluid, in
cases of acute pleurisy, into the left pleura, especially when
attended with excitement of the heart, will produce a murmur.
Dr. Stokes (p. 531) says, “It is distinct from any modification
of the friction-sound, and consists in a systolic murmur, often
broken into two parts, sometimes intense. This murmur is
most evident during inspiration ; but it continues in expiration
and even when the patient holds his breath.”

It is probable that the immediate source of this murmur is due
to the eddies caused in the flow of Dblood through either the
aorfa or pulmonary artery, or both of them, as these vessels are
contracted at their orifices in consequence of being bent and
somewhat twisted from the forcible displacement of the heart—
a displacement, which at times is very considerable.

It is also probable that those murmurs, so often met with in
cases where the heart is displaced by deformities in the parietes

D2
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and by the suddenness of their production, and by the nature of
the antecedent illness, yield some grounds of suspicion for their
existence. The whole subject, however, of these formations, is
one of doubt and difficulty.

The valvular sounds occasionally undergo a complication of
some passing interest, whereby they become, as it has been
termed, reduplicated. The two normal sounds may thus be
added to, so as to form three or even four sounds. Dr. Walshe
(p. 79) has given an elaborate summary of these sounds, and
such as only a very practised ear, exercised in a large field of
observation, could hope to recognise and fully to appreciate.
This difficulty of accurately appreciating these sounds in all
their specified varieties is not to be wondered at, considering the
space of time in which they occur, and the very limited field of
their generation, and the invariably agitated, or rather irregular,
state of the heart’s action at the time.

The more simple form of this reduplication is not, however,
rare, nor difficult of recognition. It occurs with the second
sound, which thus becomes divided in time, and as it were cleft
in two. But, whether it oecur with the second, or with the first,
or with both the sounds, it is heard sometimes similar in tone,
and sometimes not, to the sound of which it is the reduplication ;.
but usually the fivst portion of the divided or cleft sound is the
most accentuated. For the most part, a reduplicated sound is
met with in cases which present apparently the characteristics
of functional disorders of the nervous heart only; but it also
oceurs in cases of active inflammatory disease; and in these
cases it is usually the second sound that is cleft, while there is
associated with it a mitral murmur. It rarely or never occurs
in chronic diseases of the heart. But, whether it be a nervous
or inflamed heart, there is one condition necessary for its de-
velopment, which is, that the heart should be the subject of an
unusual amount of systolic excitement. It is for the most part
a passing symptom, varying often, and rarely or never permanent.

Dr. Stokes (p. 119) says, “ Its origin is difficult to declare ;
but that it is to be attributed to valvular, rather than to
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If we examine the cases accurately in which these redupli-
cated sounds oceur, they certainly present features which offer
fair ground for assuming that there exists that amount of turbu-
lent action which may induce a want of synchronism in the
systole of the ventricles, and that hence this may be the cause
of these irregularities in the sounds of the heart. The sound-
ness of this view being granted, then the existence of a redu-
plicated sound is to be regarded as symptomatic of a want of
synchronism in the muscular action of the two ventricles.

In nervous affections of the heart, there often are to be
observed the elements which might produce this want of
unison.

In those cases in which the second sound, being reduplicated,
is associated with a mitral murmur, it may be assumed it arises
from the too early closing of the aortic valves, in consequence
of the spasmodically hurried systole of the left ventricle, under
the excitement of recent inflammatory disease, whereby the
sound induced by the aortic valves anticipates that caused by
those in the pulmonary artery.

Or, on the other hand, any condition of the blood whereby its
amount may be unduly forced into, or retained in, one ventricle
over the other, probably would, by impeding its free, ready, and
synchronous expansion, be adequate to cause this phenomenon.
Dr. Cockle adopts this view where it occurs in cases of mitral
regurgitation. “The aorta receiving a diminished supply of
blood, in consequence of the regurgitant stream into the left
auricle, fails of its accustomed stimulus of distension, and as a
possible consequence, lags behind the pulmonary artery in its
recoil. The closure sound of its sigmoid valves would then, in
point of time, be subsequent to the recoil of those of the pul-
monary artery, and produce the phenomenon of reduplication.
This sign also might both characterize the disease, and, within
certain limits, measure the amount of regurgitating blood.”

Those cases, where a full ingpiration induces a doubling of the
second sound, and which is inaudible in ordinary breathing, Dr.
Walshe (p. 81) says may be explained by the unduly abrupt
rush of blood into the pulmonary artery, whereby the necessity






CHAPTER TV.

ENDOCARDIAL, MURMURS: THEIR DIAGNOSIS AND ITS
DIFFICULTIES.

Ix the preceding chapter the presence of the normal sounds, and
the non-existence of valyular murmur, were assumed conditions.
In this, on the contrary, the actual presence of one or more of
the endocardial murmurs will be assumed, together with some
of the circumstances which, in practife, occasionally interfere
with, and embarrass, their due appreciation.

The practical difficulties that interpose themselves towards
ascertaining the presence of a cardiac murmur may be referred
chiefly to the following sources: the being overpowered or
masked by murmur emanating from other diseased structures;
the being confusedly intermingled with other cardiac sounds
when there exists a turbulent action in the heart itself; the
being thought to be, from other circumstances not what it really
is, but a murmur referable to some other source; the being so
slight and feeble in tone as to be with the greatest difficulty
appreciated as such; or the heing entirely ignored from its
fleeting and intermitting character.

Of the foreign sounds that interfere with the due appreciation
of an existing murmur, the “ rales” emanating from a pervading
bronchitis are frequent and conspicuous. These are often so
similar in their nature, and so pronounced in tone, that, when
coexisting, it often becomes a very serious practical difficulty
to discriminate, from amidst them, the cardiac murmur. To a
certain extent the same may be said of the abnormal respiratory
sounds occasionally heard in a pneumonia, and which are found
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arteries. Ossific or other deposits. or ulcerations in their coats
inducing a roughened state of their surface, or aneurismal dila-
tations, or any abnormal pressure upon them from surrounding
tissues, may each originate murmurs, not only loud enough to
mask the presence of a valvular murmur, but so similar in
nature as to defy a positive and differential diagnosis.

A cardiac murmur may be at times fully recognised as a mur-
mur, but may nevertheless be thought not to be cardiac in 1ts
origin, but indicative of disease elsewhere, as when 1t originates
a suspicion of exocardial, instead of endocardial, disease, or
when it so communicates its sound into the great vessels as to
induce the conclusion that the disease has its seat in them.
Again, the murmur may be so transmitted through large glan-
dular or cancerous masses, or portions of indurated lung, or
even through aneurismal dilatations, as to mislead us regarding
its true seat and origin.

Difficulty in diagnosis sometimes ensues when there oceurs a
temporary cessation of the murmur; it may be that there exist
the elements for its formation, yet it is only to be heard under
certain conditions, and usually those are conditions under which
an examination of the heart is not commonly made, namely,
after violent or exciting exercise; a period of repose, and there is
no murmur to be heard. Sometimes, as disease progresses, the
murmur so loses its characteristics as not to be recognised as
such; this is especially the case when the powers of life are
failing. Occasionally, also, these murmurs, from being doubled
in each set of valves, become, when the heart is agitated, so
mingled and involved as to offer to the ear nothing but
turbulent sound.

Supposing, however, that the presence of a cardiac murmur
be satisfactorily ascertained, other doubts spring up, such as, to
which of the valves is its seat to be referred ; then whether it
be caused by physical or only passing modifications in the
lieart’s structure ; or by an alteration in the composition, relative
amount, or force in the current, of the blood, irrespective of any
alteration in the heart itself.

As regards the ascertaining to which valve a murmur may
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other signs, that the left heart is the gpecial seat of murmurs, it
then becomes necessary, when the existence of a murmur is dis-
covered, to ascertain whence is its precise origin in this heart,
and whether it be a murmur of flow, or of regurgitation.

Cases frequently present themselves in which there may be
but little difficulty in at once referring a systolic murmur,
either to a regurgitation through the mitral valve, or to obstrue-
tion to the flow of blood through the aortic semilunar valves, or
that disease in these latter valves is the cause both of this, and
of a regurgitant murmur.

Nevertheless, difficulties in diagnosing each of these murmurs
may occur. For instance, a slightly prolonged soft low murmur
at the apex of the heart, synchronous with the diastole and fol-
lowed by a normal first sound, might reasonably be assumed to
be dependent on some obstruction to the even flow through the
mitral valve, but without any of those conditions which. permit
of a regurgitation through this valve. It is, however, more than
probable, looking to the results of experience, that such a mur-
mur is not due to this cause, but to a regurgitant murmur in the
aortic valves, and which, being produced by the diastole 18 not
only synchronous with it, but is found to descend also towards
the left apex. Though the possible case of a mitral flow pre-
systolic murmur, the auriculo-systolic of Gairdner, thus exclu-
sively occwrring, is, by way of illustration, here mentioned, I am
not aware that I have ever satisfactorily heard it. Doubtless its
occurrence as such is very rare, and that it should be so is not
surprising when it is borne in mind that in all probability it
would depend on some source of obstruction to a free flow of
blood through this valve, which is yet so perfect as a wvalve
as not to permit any regurgitation.

Some recent observers, more especially Gairdner, Peacock,
and Sutton, recognise a greater frequency of this murmur. The
former esteems it easy of recognition, while the two latter
appear to acknowledge some difficulty in a ready diagnosis.
Supposing, however, that a presystolic mitral murmur do exist,
but with the coexisting conditions of other valvular diseases,
we might find that its due appreciation may not only be inter-
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energy in the afflux, the murmur is at times scarcely appreciable,
but, if appreciable, is always essentially presystolic; or at times,
by being continuous with, merges into the louder and more pro-
nounced systolic regurgitant murmur generally, or perhaps
always, associated with it. The ingenious experiments of Dr.
Teared illustrate this position. Dr. Barclay, however, refers
this presystolic murmur to a divided systolic action of the ven-
tricle anterior to that which completes the systole. By this
the blood is driven back through the patulous valve, causing a
murmur anterior in time to the recognised and well-defined sys-
tolic murmur. This does not appear to be a likely or in any
case tenable position, and is certainly not consistent with the
view advocated in these pages. The analogy of the aortic
regurgitant murmur, which is unquestionably due to the systole
of the ventricle, leads to the conclusion that the mitral flow or
presystolic murmur is also due to this and not to a contracting
force in the auricle.

The systolic mitral murmur is usually defined and to be
heard distinetly at the left apex, offering, for the most part, as
its chief characteristic, a gentle blowing sound ; or this, with
only a slight roughness; and, if it be followed by a distinct
valvular second sound, presents but little difficulty in the way
of satisfactorily recognising its origin. When, however, the
valvular second sound is indistinet, it has always appeared to
me by no means easy to refer, with precision, the murmur to
the mitral valve, for there may, and not unfrequently do, exist
other causes for a murmur, audible at the base, very similar in
sound and systolic in time; as also those which are due to
rupture or other disorders of the chorde tendinew, rheumatic
roughnesses of the endocardinm, or even clots. Fortunately
these several causes of confusion do not often present them-
gelves.

The chief practical difficulties, preventing an easy recognition
of this mitral systolic murmur, arise from the coexistence of
other valvular lesions, inducing a general confusion of sounds,
but more especially the presence of a loud systolic murmur in
the semilunar aortic valves. This, from being synchronous with






BASIC - MURMURS. 49

and harsher in tone than those of the mitral and tricuspid
valves.

The aortie regurgitant murmur is often concluded by a sound
somewhat sharp and accentuated. It has been assumed this is
the normal valvular sound of the pulmonary semilunar valves.
Unless there be a want of ventricular synchronism, this cannot
be the cause of the sound, as the systolic pulmonary valve
sound is synchronous with the commencement of the aortie
regurgitant murmur. It is probably the succeeding first sound,
rendered sharper by the spasmodic action of the wventricle in
consequence of the regurgitation of the aortic blood, and heard
plainer by conduction; or it may be due to the vibrations
caused by the forcible influx of the opposing columns of blood.
Most probably, however, the above concluding sharp sound
is a conduected first sound ; as the tendency of the conflux of
the opposing columns of blood would rather be to generate
murmur, and thus add to, and prolong, the murmur due to
aortic regurgitation.

With regard to the murmurs emanating from the semilunar.
valves of the pulmonary artery, and from the triecuspid valve,
little is to be advanced here ; occasionally a well-defined and iso-
lated murmur in the former is to be heard ; but these are pecu-
liar cases. And perhaps exception may be also made in the case
of a regurgitant tricuspid murmur, from there being some capa-
bility of tracing it in the course of the larger veins. But then
difficulty presents itself, for it so generally happens when there
1s tricuspid regurgitant murmur, that the veins themselves are
the independent seat of mwmur., For the most part, indepen-
dently of the comparative rarity of valvular disease in the right
heart, murmurs here are so seldom isolated, that if not obseured
by corresponding murmurs in the left heart, they are at any rate
80 synchronously mixed up with them as to be scarcely distin-
guishable. The difficulty of diagnosing these murmurs sepa-
rately from those of the left heart, solely from the position of
the murmur or the character of its sound, has hence appeared to

me insuperable, and I cannot but endorse the opinion generally

entertained in this respect.
5
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pulinonary artery ; whilst in anemia, and after excessive loss of
blood, it is in the aorta.

The systolic basic murmur heard occasionally in fevers not
typhoid, but rather of the relapsing type, is probably of the
same nature and origin. Dr. Stokes, who first called attention
to it, says (p. 426): “This murmur, whatever may have been its
seat and actual cause, is clearly to be placed in the category
of inorganic murmurs, and its frequent development in the
relapse, in cases too where enlargement of the spleen was
observed, while at the same time the signs of softening of the
ventricle were wanting, makes a strong case in favour of its

being in some way connected with a depraved state of the
blood.”

While speaking of the difficulties that surround the recog-
nition of murmurs in the heart, allusion must not be here
omitted to those cases in which no murmur exists, or, at any
rate, can be recognised, though there may be the elements of
murmur, as far as the existence of diseased valves is con-
cerned. As these cases will be particularly referred to subse-
quently, it will be here sufficient merely to state that this
absence of murmur is chiefly met with where there is, at the
same time, evidence of a want of force in the current of
blood that passes through them—the main, or rather the abso-
lutely necessary, element towards the production of sound or
murmurs. Hence this absence of murmur is very frequently
met with in those cases in which the current of blood is im-
peded by an over-distension of the cavities, and also when the
powers of life are failing, so that pre-existing murmurs are
lost in sounds which are inappreciable as belonging either to
the category of normal sounds or murmurs,
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THEORIES OF THE PULSE. o

These variations in the force and rhythm of the heart’s pulse
are, however, in their general occurrence familiar to the ob-
servers of the action of this organ, and, as they will necessarily
require much careful consideration in the sequel, when speaking
of some of its disordered conditions, they need not be here further
referred to. It is now proposed to pass on to a consideration of
the vibrations felt throughout the arterial system, and which
we familiarly recognise and understand under the designation
of the “pulse.” When disease, with its several phenomena, is
presented to us, we usually separate for special study and nota-
tion the modifications in the circulation of the blood, as evi-
denced in the frequency and character of the pulse. If this
can be said of disease in general, it may more emphatically be
said of diseases of its moving power, the heart itself ; and hence,
to a certain extent, the pulse has been regarded as one mode of
interpreting the condition and action of this organ.

Before the adoption of the more modern means now em-
ployed in the investigation of the diseases of the heart, this
was especially the case. Indeed, volumes have been written to
show that the true appreciation of the pulse was an infallible
means of indicating not only the morbid conditions of the heart,
but of discriminating the locality and extent of almost all other
diseases. Though we may not, in the present day, thus dog-
matize upon the pulse, nor attribute to it that perfect indication
of diseased action, which was attempted heretofore, yet we fully
appreciate the value and importance of duly observing the
departures from its healthy standard, and of considering how far
these may be indicative of diseased action, whether this be in
the heart or in the system generally.

In considering the phenomena and the rationale of the pulse,
the physical agencies, whereby the blood is transmitted- from
heart to heart, have, since the days of Harvey, been often in-
vestigated with much assiduity, and various theories in expla-
nation have been advanced. The difficulties attending these

mvestigations may be appreciated by the varying and contra-
dictory conclusions arrived at.

9 ; ; ; :
To some of the more prominent of these theovies reference
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THEORIES OF THE PULSE. HH

tion ; according to others, neither of these conditions is admitted ;
while one attributes the phenomena of the pulse solely to a
locomotion in the artery itself. All the above recognise the
moving column of blood as the medium in which are developed
the phenomena of the pulse, whilst the artery is only the con-
taining tube acted on by this medium. The theory, which is an
exception to this general view, is that which refers the pulse
solely to a contractile power in the arteries themselves. These
several theories, as before observed, comprise both the proximate
and the remote causes of the pulse; the latter being almost uni-
versally attributed to the contractile agency of the heart itself,
while the former has not only been also referred to this, but
likewise to other and very different agencies.

It will be useful to look particularly to these, so as to separate
and define them ; and in doing so we will first refer to the
immediate phenomena of the pulse, and those circumstances
which belong to its proximate origin, and then consider sepa-
rately its remote cause, so as to ascertain the precise value, in
reference thereto, of the contractile agency of the heart. In
considering the nature of the pulse we may, for the sake of
argument, discard all questions about the causes inducing the
cireulation, and look solely to those peculiar phenomena, to
which the term “pulse” has been given, occurring normally and
periodically in the arteries; in the capillaries, under conditions
of excitement or inflammation; in certain veins normally, and
in others under certain forms of disease (variz).

Before going further it may be as well to define what, accord-
ing to the best recognised authorities, the pulse is, and see if
the definitions comprise all the phenomena belonging to it. The
usual definition is, that it is “ the stroke or beat of an artery, as
recognised, for the most part, by the finger applied to the
intecuments lying over it ” (Bostock, Allen Thompson). Other
and somewhat differing definitions are that it is “a jetting
movement of the blood, whereby, by dilatation and elongation
(which latter is the greatest) is effected the pulse.” (Kirkes,
Carpenter) ; and “a succession of impulses or distensions alter-
nating with the reaction or subsidence of the vessels, and felt
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The differences which characterize the above several pheno-
mena of the cireulation of the blood through the arteries, are in
health sufficiently recognisable, while in disease they often
become strongly marked, and thus offer indications of the
utmost value in diagnosis. Following, as they do, a natural
order, they occupy in their relations to each other definite pro-
portions of time. This rhythm of the arterial circulation may
be divided into five periods—one being occupied by the wave ;
one by the shock (pulse) ; and three by the pause.

As generally confirmatory of this position, I would refer to

expansion of the arterial tube, the other by a gudden collapse. 3. The exact
moment at which each movement occurs is indicated by the sphygmograph, the
former by a sudden vertical ascent of the lever, the latter by a descent. In
either case the primary movement is followed by a succession of smaller move-
ments in alternately opposite divections. By measuring the time which inter-
venes between the first and second vibration, the exact duration of the systole
of the heart may be ascertained; for the one occurs at the instant that the
ventricle hardens in contraction, the other at the instant that the aortic valve
becomes tense in elosing. 4. Both movements manifest themselves with much
greater distinctness in some cases than in others. In this difference it seems
probable that the respective valves concerned have much to do, and that the
systolic vibration is produced by the sudden tightening of the mitral valve, just
a4 the diastolic vibration is due to the sudden tightening of the aortic valve.
The precise physical conditions on which the degree of vibration depends have
not as yet been ascertained, but observation points to the conclusion that the
intensity of the systolic vibration is greatest when the arterial pressure is
lowest at the close of the diastolic period. &. From the moment that the ven-
tricles begin to contraet, the fulness of the arterial system and, consequently,
the arterial pressure, rapidly increase. As, however, the arteries at first yield
readily to the tide of blood, the tension does not attain ils maximum until some
time after the hardening of the ventricle in contraction. The duration of the
interval between the one event and the other, that is, between the closure of
the mitral valve, and the moment of the highest pressure in the radiul artery,
varies. It is longest when the arterial system is full, shortest when it is com-
paratively empty. Hence the measnrement of this interval comes to be of con-
siderable importance. 6. From the moment that the artery attains its
greatest distension it begins to collapse. The furm of that part of the sphygmo-
graphic tracing which corresponds to the period of relaxation, is, as has been
recently pointed out by Dr. Divers, parabolic; in the normal pulse the para-
bolic form is not easily distinguished, the time of descent being nearly recti-
linear, but in all those pulses in which the collapse is rapid, it is very obvious,
and most of all, in what has been called the monocrotous form, which corre-
sponds to the thready pulse of authors. 7. In certain conditions of the eircu-
lation the radial artery, immediately after the distemsion produced by the
contraction of the left ventricle, suddenly collapses, and then as suddenly
expands ngain, the second expansion being sometimes nearly equal in intensity

to the first, This constitutes dierotism.”—¢ Handbook of the Sphygmograph,”
p. 1%.
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subject to displacements by the active force of the blood, and
likewise endued with elastic and contractile powers, whereby a
tension of the vessel is maintained, and thus enjoy the function
of “ reproducing a force proportional to the degree in which they
are extended beyond their natural dimensions” (Young, vol. i.
p. 519), yet it canmot be assumed that both or either of these
accidents of their existence are sufficient to explain the occur-
rence of the pulse. The pulse may, in fact, be originated and
transmitted irrespective of any such qualities.

Is the onward wave of the blood, then, the cause of the pulse ?
It is to be borne in mind that this and the previous questions,
notwithstanding it be admitted that an active vitality exists
both in the arteries and in the blood, are to be decided by the
ordinary laws which determine the phenomena of mechanical
motions, inasmuch as the vibratile motions of the blood and
of the arteries, though taking place within an animal frame, are
reculated by the same general laws as the motions of inani-
mate bodies. Hence, though the blood, in accordance with the
properties of fluids, when foreed through the arteries by success-
ive waves, exerts an amount of lateral pressure equal to that
which rules its onward course, yet, it having been also granted
that the artery is endued with the quality of elasticity, there
exists precisely that condition, viz, the onward current of a
fluid, proceeding by successive waves through an elastic tube,
which militates against the wave, of the onward current, being
transmitted as a pulse—a condition which not only interferes
with the tactile appreciation of the wave of the onward current
but really tends to equalize and obliterate it. It represents, in
fact, the very mechanical apparatus adapted for effectually
counteracting the disturbing effects of an unequal flow, and to
which all tubes which are the subject of a supply, per saltim,
without such elastic quality, would inevitably be liable. Move-
over, the velocity of the transmission of the impulse, whereby a
fluid is propelled through elastic tubes, is diminished by an
increase of tension. Doubtless this law holds good as regards
the wave flow of the blood itself, while there is no evidence
that the pulse is thereby obscured or retarded ; on the contrary,






THE FPULSE. 61

The artery then presents the conditions both of an elastic and
an inelastic tube—the one, capable of equalizing the sudden
propulsions of the wave of blood, and the other, of transmitting
vibrations occurring in its contained fluid other than those of
its propelled wave ; while the blood presents, on the one hand,
a wave-flow, and, on the other, enjoys the usual qualities of a
fluid, of being the easy recipient of vibrations. We will now
briefly examine how far the phenomena, observed to take place
during the rhythmical flow of the blood, are referable to either
or to both of these conditions.

The obvious properties of the heart are its systole and its
diastole, and it is to its systole that the circulation of the blood
through the arteries is immediately due. By this function the
whole, or, may be, only a certain portion, of the blood contained
in the ventricle is expelled into the artery, and it is assumed,
the moment at which this takes place corresponds with the
pulse in the artery. Be this as it may, the propulsion of the
blood through the arteries is associated, either at the moment of
the systole of the ventricles, or at some other moment, with
certain obvious phenomena to which the term “pulse” has been
given.

Doubtless the systole of the ventricle, and the emission of
blood thence proeeeding, satisfactorily accounts for the circu-
lation, but does it as conclusively account for all the phenomena
of the pulse? It has generally been assumed that it does, and
Young, in his learned and elaborate paper on the functions of
the heart and arteries, seeks to show, from the experiments made
by himself, Hales, Poisseuille, and others, that such an assump-
tion may be demonstrated as a mathematical truth. In the
course of his observations (p. 519), he says: “The successive
transmission of the pulsations of the heart, through the length
of the arteries, is so analogous to the motion of the waves on
the surface of water, or to that of a sound transmitted through
the air, that the same calculations will serve for determining
the prinecipal affections of all these kinds of motion ; and if the
water which is agitated by waves is supposed to flow at the
same time in a continued stream, and the air which conveys a
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as the joint areas of all the corresponding sections are larger
than the area of the aorta.” In another place he says (p. 519)
“ that the velocity of the pulse must be nearly the same as that
of an impulse transmitted through an elastic tube, under the
pressure of a column of the same height as that which measures
the actual arterial pressure: that is, equal to that which is
acquired by a heavy body falling freely through half this height.
In man, this velocity becomes about fifteen feet and a half in a
second, to which the progressive motion of the blood itself adds
about eight inches; and with this velocity, of at least sixteen
feet in a second, it may easily happen that the pulse may appear
to arrive at the most distant parts of the body, without the
intervention of any very perceptible interval of time.” In con-
sidering the above, we see that two- circumstances are detailed :
the one, the progressive motion of the blood, which in the aorta
is estimated as having a mean velocity of eight inches and a
half in a second ; and the other, the mean velocity of the pulse,
which is estimated at about fifteen feet and a half in a second.
Assuming the correctness of the above, it is obvious that the
eireulating wave of the heart is not sufficiently rapid to account
for the simultaneous pulse exhibited throughout the arterial
system. The one, or may be two, ounces of blood forced into
the arteries at each contraction of the ventricle, is obviously,
per se, inadequate to effect so universal and instantaneous a
vibration. Nevertheless, it is here necessary to state that there
is a great discrepancy between the estimated, and, from experi-
ment, the inferred velocity of the caleulation. Hering inserted
prussiate of potass in one jugular vein of the horse, and detected
it in the other in twenty seconds, and hence inferred the whole
cireulation of the blood only oceupied this-short space of time.
This experiment, the more especially as the viscidity of the
blood exhibits a resistance four times greater than that of water,
offers evidence of a most mysterions fact in the ordering of the
animal economy, but as regards the physical origin of the pulse,
it hag little or no bearing. Though the blood may traverse
the system in fhis incredibly short spaee of time, it would
not account for the production of the pulse, synchronous,
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for velocity in this may differ in different arteries, while the
pulse retains its synchronous action. Again, where inflammation
has induced a state of local congestion, the pulse may be, in the
arteries concerned, more markedly felt. The above instances
show conclusively, that the peculiar circumstances of pulsation,
_ in whatever they may consist, are, in effect, separate from the
blood-wave ; and therefore it may be inferred they do not owe
their immediate source to that mechanical power or force which
originates the circulation of the blood.

The blow which the heart makes against the ribs—the #etus
ventriculi—and which does not occupy the period of the ventri-
cular contraction, but only its concluding act, is neither a pulse
nor the cause of it; not only are they not synchronous, but
they bear little or no uniform relation in force to each other;
the former may be violent, the latter weak. Moreover, the
various observations which have been made on the circumstances
of the circulating wave, show it not to be the result of a violent
or spasmodic contraction of the originating power, such as might
be inferred to be the case if it were the result of an action pro-
ducing a violent rush of blood, and this so sudden as to be
ejected at a single moment, and also to produce the vibration
of the pulse. The experiments of Hales may be particularly
referred to, in confirmation of the above; as also the absence of
recoil in the distant arteries, and the absence of any bursting
effect when, in an aneurism, the distant vessel is tied.

After fully considering the whole question, we cannot but
conclude that the circulating wave and the pulse are two sepa-
rate and distinct operations, and therefore, as taking place in the
same medinm and transmitted by the same tubes, not due to the
same cause. Doubtless, the contraction of the ventricle canses
the projection of the column of blood, and this column traverses
the arterial system by successive waves; while the pulse is a
vibration taking place simultaneously through the whole par-
ticles of this, as it were, solid column of blood, The vibrations
which constitute the pulse, obey the same laws as sound trans-
mifted in bodies, or those vibrations which, when a blow is

struck on one end of a log of wood, are felt distinetly by a hand
F
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while, on the other hand, these vibrations are, in their origin
independent of the cause of the circulating wave. They are, in
fact, dependent for their development on that valvular mechan-
ism, whereby the onward wave is suddenly arrested. It has
been stated, that the passage of the blood through the arteries is -
characterized by three phenomena: 1, the filling of the artery
by the onward wave; 2, the vibratory pulse shock; and 3, the
gradual cessation of vibration (page 56). Looking to what has
now been set forth, these phenomena may be thus explained.
The moving wave, whereby the circulation of the wave takes
place, is accounted for by the systole of the ventricle; then the
sudden vibrations taking place simultaneously throughout the
whole moving column of blood, and which constitute the shock
or pulse, are accounted for by the momentum of this moving
column being arrested by the sudden closure of the semilunar
valves; and the succeeding pause, as that period during which
the momentum of the wave is temporarily arrested, and before
1t again has re-established its even flow.

As regards the relations of the pulse to the sounds of the
heart, in respect of time, it may be stated that the onward wave
commences simultaneously with the first sound; the vibrations
that constitute the pulse shock commence synchronously with
the second sound ; and the pause occupies the time between the
subsiding of these vibrations and the first sound. The reading
of the sphygmograph shows an ascending line ; this commences
synchronously with the first sound, while the highest point of
this depicted line is synchronous with the second sound, and
the fall or wave-like decadence from this highest point repre-
sents, save during slight continuance of vibrations, the pause or
period between the second and first sounds. The explanation
of all this is, that the ascending line of the sphygmograph
depicts the expanding of the artery by the onward wave of the
blood forced into it by the systole of the ventricle. Its highest
point, which is synchronous with the pulse vibration, and with
the second sound, represents the instant when the momentum
of the onward current is arrested; while the fall in its line
represents the period between the second and first sounds, and
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CHAPTER VI
GENERAL PROGNOSIS FROM SOUNDS, MURMURS AND PULSE,

HAVING now passed in review the rationale of the pulse, and the
causes of the sounds and murmurs proper to the heart, as also
some of the difficulties that may prevent their ready and perfect
recognition, we will briefly refer to some of the more certain
conclusions which may be deduced from the observation of these
phenomena.

First, as regards the valvular sounds. If these be all clear
and distinct, and free from any murmur, it may be inferred
there is the necessary proportion between them and the current
of the blood ; that, in fact, the passage of the blood is not rela-
tively interfered with ; so that, looking, on the one hand, to the
amount and force of the blood, and, on the other, to valvular
structure, it may be inferred as regards the flow of blood, the
valves are in a passive state, and exert no force whereby its flow
is resisted or impeded; and, as a correlative of the above, it
may be inferred, when valvular murmurs take the place of the
normal valvular sounds, that a disproportion between the current
of the blood and the opening it has to pass through, does exist;
and that the valvular opening, whatever may be its condition,
acts more or less by interfering with the flow of the current.
This may be due either to excess of force in the current of the
blood itself, or to disorder in the valves.

If valve sounds exist, preceded by a murmur, the prognosis is
that the closure of the valve is complete, but that the passage of
the blood preceding this closure is interfered with, from one or
other of the above causes, so that it has not room to pass through
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mitral valves ; for though these be so contracted as to interfere
with a free flow, the slower way in which the blood passes
through their valvular opening, does not always necessarily
produce a presystolic murmur. Under such ecircumstances,
and they are of frequent occurrence, a regurgitant murmur
only is heard, as emanating from the mitral valve, while
the second murmur is the result of regurgitation through
the semilunar valves, Hence, as a general rule, it follows if
there be a double murmur, the semilunar valves are diseased,
and, may be, the mitral also. In order to decide this, it
becomes necessary to ascertain the presence or the absence
of the first sound. If present, there no longer remains any
difficulty in the diagnosis.

The explanation of the above may be briefly summed up. In
those cases in which the valve, by offering obstruction to the
flow of so much blood as is presented to it, induces an eddy,and
consequently a murmur, yet being perfect as a valve, the murmur
is succeeded by a true normal valvular sound. Where there is
permanent patency of the valve, but no obstruction to the flow,
there is no normal sound, but there is a murmur. There is also
no normal valvular sound where there is both obstruction to
flow and imperfect valvular closure, but there is a murmur
accompanying both the flow of blood and its abnormal regurgi-
tation ; this murmur may be one prolonged murmur or a double
murmur ; for the most part the former.

The quality and the character of the sound of endocardial
murmurs vary greatly in intensity. Perhaps the quality of
semilunar murmurs is sharper and generally more intense in
tone than those of the mitral and tricuspid wvalves. Little
practically, is, however, to be concluded from this; slight and
unimportant disease may be accompanied by the louder sounds,
and the extremest of disease by little or even no sound at all.
Physically (and it is this view only that now occupies us), this
may depend on various causes, the chief of which are the relative
frequency and force of the eirculation, on the one hand, and, on
the other, the vibrating power of the parts concerned. As are
the force, the amount of fluid, and the obstruction, and the
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and in a great measure accidental. Some fry the pulse merely
for form’s sake, because patients expect it; many examine it
only to count its frequency ; but others read in it, with con-
fidence, much of the history and probabilities of the disorder,
and decide on the treatment accordingly. Few who have
attended to the subject at all can confound the pulses of such
diseases as acute rheumatism, gastric inflammation, the fits of
ague, etc. The author remembers to have conversed with a
Chinese practitioner, who had only the seanty medical informa-
tion of his countrymen, but who judged by the pulse in a way
to surprise.”

In the present day we must all feel that there is much truth
in the above. That the indications of the pulse have not been
accurately studied is perhaps due to our having other and per-
haps more certain modes of arriving at a correct diagnosis of
disease. The readings of the sphygmograph have certainly
during the last few years excited attention to the subject, and
perhaps much that is useful and satisfactory may be expected
from it ; but it cannot do all. It notably fails in indicating the
pulse-shock and the varying condition of the afflux wave. The
finger is the more accurate instrument, and reveals to the care-
ful observer more than can be done by any mechanical appli-
ances. Moreover it is always ready. Mechanical appliances,
on the other hand, are difficult of application,—the sphygmo-
araph especially so,—and by their variations and errors rather
complicate and embarrass the data for just conclusions, From
my own experience, I entertain the feeling that the notation by
the watch disturbs the observation of the more reliable evidence
otherwise yielded by the pulse. The facts tested by the watch
are not always important, and may be approximately, if not
more correctly, ascertained by only a slight amount of careful
study and attention, so as to render unnecessary the thus noting
the frequency and the irregularities of the pulse-beat; while its
habitual adoption leads to the giving an undue importance to
the value of these phenomena. Moreover, the compound mental
effort of counting the frequency of the pulse simultaneously
with the noting and comparing this frequency by the mechanical
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Sanderson proposes to call it, short, a rapid closure of the mitral
valve, with quick first sound, is indicated. Instances of this are
met with in an@mia, and after large heemorrhages.  If with the
pulsus celer the pause be almost obliterated, so that to the short
the frequent beat is also present, a rapid and irritable ventricular
action may be assumed. This form of pulse occurs in acute
rheumatism, and in pericarditis.

If the beat be slow (fardus) with rhythmic irregularity, there
is generally some degeneration and weakness of the ventricular
walls; but, should this slowness pass, at times, into syncope,
there is probably fatty degeneration, and if all this be accom-
panied by frequency and feebleness, there is probably ventricular
- dilatation superadded to the fatty degeneration. If there be a
true intermission (not rhythmie irregularity only), there is pro-
bably valvular incompleteness, or a failure of power in the
systolie action.

- An undulation in the systole or filling of the artery indicates
failure of systolic power in the heart, or deficiency in the blood
supply from regurgitant disease of the mitral valve, or of
obstructive disease of the semilunar valves.

If the pulse be irregular, both in force and rhythm, at the
same time small, short, and feeble with marked undulations
after the beat, it is probable the artery is ill supplied with
blood, and that this is due either to mitral regurgitation, or to
aortic valve obstruetion. Should the force be so varied as to
have at times a few occasional strong beats, there is probably
also some hypertrophy of the ventricle.

If the pulse be soft and undulating with thrill in the aortic
region, it is more than probable aortic obstruction is the diseased
condition, and if small and prolonged, this aortic obstruction is
accompanied with hypertrophy.

If the pulse be weak during diastole, giving the impression of
an emptied vessel, while the act of filling is abrupt, short, jerk-
ing, with the undulations of a prolonged wave, and giving the
impression of a full vessel, there probably exists an insufficiency
in the aortic valve, and this is rendered more evident if the
pulse be only a vein wave, and is devoid of vibratory shock.
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GENERAL PROGNOSIS. o

clusive ; and then we yet further learn that correct diagnosis can
only be arrived at by a consideration of other elements.

But if this be their limited use in diagnosis, in prognosis it
becomes still more limited; here the unaided sounds and mur-
murs emitted by the heart, are anything but conclusive indi-
cators of results ;—there being many diseases of this organ of a
most fatal tendency, in which their morbid conditions are only
faintly present, or entirely absent; while some, in which they
loudly present themselves, are not so. It will be seen that other
actions, vital and mechanical, must necessarily be duly con-
sidered ; so that, while pointing out the diagnostic value of the
sounds and murmurs, as regards disease and its consequences,
it will also be necessary to show that, in themselves and with-
out the aid of other concomitant symptoms, they cannot be
relied on as the sure and certain indicators of the precise con-
dition of diseased structure, or of its relative gravity and
fatality.
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supersede the deficiency, to the inexperienced, of definite or
even suggestive rules. There really is, however, great difficulty,
not only in describing the means towards a correct diagnosis
between functional and organic diseases of the heart, but the
diagnosis itself, even to the most practised and able observers,
is too often a conclusion not easily to be arrived at; and this
Dr. Stokes himself, in a preceding page, fully acknowledges.

Supposing, however, we can positively and satisfactorily eli-
minate all suspicion of organie lesion, it then becomes necessary
to ascertain the immediate cause of the functional disturbances
exhibited, paying especial attention to such concomitant dis-
orders of the general health as may present themselves. These
may not only be the exciting cause of the disordered action,
but may have important influences on the future condition of
the heart. There remain, in fact, for anxious investigation,
the origin and the probable consequences of these functional
disorders, with the indications of cure.

In order to arrive at something like rules for our guidance
towards the true appreciation and management of these
functional disorders, the several prominent symptoms of
diseased action, in relation both to organic disease as well as
to these latter, must be carefully studied and appreciated.

Amongst the prominent and very frequently occurring in-
dications of disorder of the heart, disturbances in the force
of its normal impulse are to be enumerated. Its force may
be diminished or increased. Either of these conditions may

be associated with organic disease or with functional disorder
only.

The circumstances attendant on, and giving importance to,
the condition of a diminished impulse, may conveniently be
first considered. A diminished impulse, varying from that
which is slightly below the ordinary standard to that which
is virtually uncommunicable to the observer, whether by eye
or hand, is at times met with ; and the due importance of this
it will be necessary to appreciate, together with those other
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tignous or other organs influencing the just recognition of the
impelling power.

Having duly appreciated the existence and the amount of
the diminished impulse, and also the objective symptoms
presented by the heart itself, it is necessary to weigh how
far the former is dependent on the latter. We must also
consider such other remote causes as may exist. DBefore pro-
nouncing a diminished impulse to be due solely to a passing
weakness, it is necessary to carefully eliminate each and all
of those associated conditions which indicate it to be due to
permanent disease. When this is done, and not till then, are
we competent to assume the diminished impulse to be func-
tional only, and such as may be so ministered to as to
procure ultimate recovery.

It may be assumed that a diminished impulse is imme-
diately due to a deficiency in the contractile agencies of the
heart ; and that this deficiency may be in the nervous influ-
ences solely, or may be owing to permanent physical incapa-
cities. Of the latter, we have illustration in several structural
diseases of the heart; of the former, in eireumstances, whether
passing or permanent, of great physical exhaustion, such as on
the occasion of shock, of the depressing influences of certain
specific medicines, and of adynamic fevers and other diseases,
- more especially of the spinal cord and brain-tissue.

Before considering the purely nervous causes of diminished
impulse, we will briefly pass in review the circumstances
attending this disturbance in the functions of the heart in its
connexion with some of the more important structural affec-
tions with which this condition is frequently associated, so as
the better to appreciate the rationale of the influences which
produce it, not only in these affections, but in those, also,
of a purely nervous origin. The most important structural
affections, with which diminished impulse is associated, are
characterized by a condition of the heart wherely the dulness
on percussion in the priccordial region is increased. The
physical conditions of the heart in connexion with this indi-
cation may, in general terms, be referable to (1) dilatation ;
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DIMINISHED IMPULSE, 83

or below the right shoulder-blade; when, while the apex-heat
is apparently seated towards the sternum, its shock is found
to be, though diminished and indistinet, to the left of the
nipple, and below the fifth interspace, and its shock, at this
point, not more marked or appreciable than over the general
area of the heart's position, and the rhythm, though sometimes
regular, for the most part disturbed, the pulse being, at the
same time, weak and intermitting; and when the wvalvular
sounds, especially the systolie, are somewhat sharp, clear, and
heightened in pitch,—when this series of phenomena present
themselves, we may infer that there is a generally dilated con-
dition of the heart, the musecular structure of which is neither
flabby in texture nor softened by infiltration or fatty degenera-
tion ; and we may also infer the absence of hypertrophy.
Sometimes, however, the above-named conditions are qualified
by a persistent rhythmical irvegularity, with the occasional
oceurrence of the first sound being absorbed in a murmur; we
may then infer that dilatation has proceeded so far as to render
some of the valves insufficient. The tricuspid, and then the
-mitral, are the chief seats of this extended dilatation ; should, in
extreme cases, the aortic valves also become thus inefficient, the
rhythmical action of the heart and the irvegularities in the pulse
become very marked, while indistinguishable murmurs take the
place of the valvular sounds. We may perhaps also infer, when
the apparent impulse projects unduly towards the sternum,
while both sounds are heard sharp and equal, and sufficiently
pervading to be appreciated below the right shoulder-blade, and,
at the same time, there is no marked percussion-dulness over the
sternum, that the left ventricle is unduly dilated ; and we may
also infer, if, in addition to great rhythmical disturbance, the
Jugular veins be unduly distended and present the appearance
of an undulating movement, that dilatation of the right ventricle
exists ; and if there be no appreciable abnormal dulness on per-
cussion, we may also conclude that the dilatation is confined to
the right ventricle; while if the left ventricle be dilated, we
may conclude that the right participates in the like condition.
In all the above cases, we infer the presence of dilatation
G 2
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ture, to atrophy, to fatty infiltration, or to fatty degeneration, hut
without hypertrophy. Should there, however, be in addition to
the weakened shock and the increased amount of dulness, an
impulse markedly irregular both in force and rhythm—being
sometimes inappreciable and then presenting an undulatory
character ; whilst the pulse at the wrist, though partaking of
these characteristics, is yet found not to be in unison with the
heart’s impnlse; and should the valvular sounds also present
similar inequalities, at one time being obtuse and nearly in-
audible, at another oceurring with more distinctness and with a
flapping character, the first sound being always weak and tone-
less, the second weak and thin, but neither being accompanied
by any murmur, we must infer softening with hypertrophy. If
the dulness on percussion be obviously projected more towards
the right side, and the lessened impulse, though not markedly
irregular, be slow, while the valvular sounds are sharp and defined,
the probability is that the heart is the subject of fatty deposit,
but not necessarily dilated. Should the impulse be not only
weak but extended, and, as it were, diffused horizontally, and
having oceasionally its force so far incrensed as to present, or
rather to be accompanied by, a shock, and which shock, though
thus perceptible, can scarcely be referred to any distinet point
or localization ; and in either case, whether there be shock or
not, the impulse is both more gradual in development and slower
in repetition than is natural, the valvular sounds being at the
same time limited in area, dull, and somewhat prolonged, the
first sound being disproportionately diminished in tone, the
second weak, but on the oceurrence of shock, flapping—we may,
under such circumstances, infer dilatation with hypertrophy, but
with sides weakened by fatty infiltration.

There are other important forms of heart disease which are
characterized by a weak impulse ; but as these are not associated
with an increased area on percussion, and cannot, therefore, be
referred to the same category of disordered action, we may,
before proceeding to their consideration, pause to review those
that have been enumerated in their more extended relations to
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exhaustion and want of food, the appetite is feeble, and any-
thing like heavy food or a full meal induces cardiac distress.
The stomach requires frequent supplies of a light and easily
digestible food, and not infrequently there is a desire for stimu-
lants in small but repeated quantities.

The pulse, though presenting no uniform nor distinctly dia-
egnostic character, yet more often than otherwise is feeble, soft,
and small, often dicrotic and irregular in rhythm, especially after
exertion. It is generally lower in frequency than is natural to
the individual ; and in some rare cases falls so low as to be less
than half its normal amount. I have known it occasionally to fall
to twenty-six beats in the minute. For the most part this condi-
tion of the pulse is associated with a shortened first sound—at
times, indeed, to its entire suppression, so that the second sound
only is to be heard. The surface of the skin has a tendency to
coldness and pallor; the gradual absorption of the red tints of
the face, and the assumption of a doughy whiteness, is very
marked. The lips, too, partake of these changes.

In advanced cases, where the distress from feebleness in the
systemic heart is added to by congestions of the liver and
portal system, there occur hemorrhages from piles, and occa-
sionally large and alarming amounts of blood are voided by
epistaxis.  Still, experience shows that, under these circum-
stances, the patient ravely succumbs; these h@morrhages cease
voluntarily, and apparently afford relief. In some extreme
cases, the attack is only brought to a conclusion by the occur-
rence of rigor, and the faintness and insensibility prevail for a
time ; life is almost invariably preserved. (Edema of the legs
occurs, but only in advanced cases. During the whole course
of an epfeebled heart there may oceur feelings of giddiness, with
a tendency to faintness; these feelings fill the patient with
alarm, and he expresses himself as nervously conscious of their
importance. When the portal system also becomes unduly loaded,
the giddiness may pass into an attack of a much more serious
character, amounting at times to pseudo-epileptic or even pseudo-
apopletic fits. These attacks are often preceded by an “aura”
referred to the stomach or bowels, and are probably associated
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heart itself or surrounding membrane. They are not infrequently
associated with the gouty habit, and are often the immediate
result of a gouty metastasis.

The depraved physical condition of the heart in these cases
evidently accounts for the deficiency in the power of the impulse,
so that, though there may, in some, be an increase of size, the
heart has no longer the power to close, with vigour, on the
blood it has to propel ; the necessary dynamic force is wanting ;
and to this we must look for the rationale of the essential
symptoms. It accounts for the impulse being so deficient in
force that the external evidence of the systolic contraction is
barely appreciable, whether by sight or touch. Tt also accounts
for the fact that the valvular sounds are not so pronounced and
defined as in a vigorous organ; as also for the irregularity and
dicrotism in the pulse, and for those manifestations of the often-
recurring sensations of general weakness and faintness conse-
quent on exertion.

The general increase in the parietes of an enfeebled heart by dila-
tation or by fatty deposit, explains the diffusion of the impulse,
though its force be diminished. Dilatation, moderate in amount,
and without increase in the thickness of the parietes, accounts
not only for the louder tone of the sounds then heard, but for
their being sharp and clear. The column of blood which the
several valves have to act upon is, in this case, rather increased
than diminished, while the dilated walls communicate more
readily to the ear the sounds thus induced. An increase in this
simple form of dilatation accounts for the relative diminution of
the first sound. The dynamic power of the enfeebled ventricle
is unequal to closing with energy on its distending amount of
blood—hence the auriculo-ventricular valves, in the exercise
of their function of preventing regurgitation, do not promptly
and foreibly close, and hence the normal amount of vibration is
failed to be produced. The second sound is not interfered with
to the same extent. On the occmrrence of the diastole of the
ventricle, the semiluniar valves immediately and effectually close,
and, as the column of blood is ample, the integrity of this sound
is not very markedly interfered with, Should the ventricular
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In addition to the above instances of debility of impulse in
conjunction with an abnormal extension of dulness, there is yet
another class of apparently similar cases to be considered. This
class comprises those cases whereby an abnormal dulness is
induced by physical complications external, but contiguous, to
the heart—such as morbid deposits in the pericardium and
pleura, the occurrence of tumours, etc. In these cases, though
there be a diminished impulse associated with an abnormal
dulness on percussion, it does not necessarily follow there is
disease in the heart itself, or even that there is really a failure
of impulse ; it may be only masked. It is, therefore, necessary
to ascertain if any of these sources of interference with the due
appreciation of the abnormal impulse exist. In cases of peri-
cardial effusion, though the heart’s impulse be really not impaired,
it may be so masked as in some cases to be scarcely appreciable,
or even to be rendered completely and entirely imperceptible.
This oceurs more especially in the course of passive effusions
rather than from effusions caused by active inflammation.

In these cases of pericardial effusion, the general indications
of this diseased condition must be sought for. The cardiac
region may be arched forward, and the intercostal spaces be
obliterated by the bulging outwards of the integuments; and
perhaps the characteristics of an cedema may be presented.
The apex-beat, slight though it be, may be seen raised so as to
range with a line even with the nipple. The hand laid over the
surface discovers little or no movement; if there be any, it is
weak and of varying force, but not undulatory. The undulatory
movement is rather the accompaniment ofadilatation of the
cavaties of the heart itself, especially of the right ventricle,
when occurring without effusion.

The dulness on percussion is very much more marked in these
cases of effusion than in the cases previously referred to. It is
also widened in area, and may even range above the right rib.
It has, as Dr. Walshe points out, a tolerably uniform pyramidal
shape ; its base ranging with the sixth, ravely with the seventh
rib, and extending its apex upwards, according to the extent of
the fluid. At the apex the sounds are often nearly, if nob
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FATTY METAMORPIOSIS. 03

not by the deposit of separate fatty masses, but by the heart
exhibiting both on its external and internal surfaces the appear-
ance of buffy spots. Dr. Quain called attention to this subject
in a paper published in the “ Medico-Chirurgical Transactions " in
1850, In the Lumleian Lectures, 1872, he summarizes the
distinetive character of this fatty metamorphosis by stating that
“the tissue of the heart is paler than natural, light brown or
buff in tint, the altered colour being most marked in spots and
mottlings. The consistence is greatly diminished; sometimes it
breaks down under pressure as would a lung consolidated by
pneumonia.” It is often greasy to the touch. It may affect
part or the whole of the organ. In advanced cases the whole
area is oceupied by granules and fat globules, but not such fat
as is found on the surface or between the fibres, since the globules
are smaller, appear to have a mere albuminous envelope, and
are extremely like the oil globules of milk. The diseased fibres
appear friable and break up readily into small fragments. This
change is found most frequently in the walls of the left ventricle,
next in those of the right ventricle, then in the right auricle,
and, least frequently, in the left auricle. It is generally more
evident in the columne carnes and inner layer of the muscular
fibres than elsewhere. Dr. Quain’s opinion is that the fatty
matter is_the result of a chemical and physical change in the
composition of the muscular tissue itself, independently of those
processes which we call vital. This fatty degeneration not only
causes weakness, by its metamorphosis of fibre into fat, but may
also, in some rare instances, cause diminution in bulk, though
its general condition is, as previously stated, in association with
hypertrophy. Atrophy of the heart then may be simple, as seen
in phthisis and carcinoma, or in diseases where there is a
general wasting of the muscular structure of the body; or it
may be due to the specific wasting associated with pericardial
adhesions—ocenrring not infrequently after the acute form of
pericarditis ; or it may be due to the specific metamorphosis of
the fibres. These conditions of the heart, now weakened in

power and diminished in bulk, offer important and fatal
indications.
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or angemic weakness greatly exaggerated, so that there is a
variable impulse, always feeble, generally retavded, but with the
character of a fluttering unsteadiness, indicative of great
variability both in force and rhythm—at times even jerking
and abrupt—and with the heart, as it were, largely projected
forwards ; the first sound flapping, short, weak, and toneless, and
then obtuse and dull ; the second weak and thin, no murmur ;
no jugular pulsation; the pulse at the same time weak and
irregular, with loss of power, may be markedly slow, and
little or no tendency to general or local arterial or venous con-
gestion ; if with all these the apex-beat, though difficult to
define, be yet more distinet than in the cases of simple mus-
cular or anemic weakness, we may infer the presence of debility
from fatty metamorphosis. Hence we see that in muscular
weakness, there are certain indications; in ansmic weakness
other indications ; and in fatty metamorphosis others are super-
added.

The general symptoms characterizing the two categories of
disease above referred to—viz., debility of impulse, with
diminished or with normal size—are those of physical weakness
and easily-induced breathlessness. In muscular atrophy, the
feeling of weakness is immediately experienced on the exercise
of any undue exertion; and the patient, for the most part,
shows a disinclination to submit himself to the test. In
angmia, there is a more general depression of vital force, and
the breathlessness is more marked and more persistent than in
simple muscular weakness. It is essentially a disease of young
life, and associated with the nervous and hysterical tempera-
ments, and is met with more commonly in females than in
males.

By far the greater proportion, however, of the cases of weak
impulse are due to a fatty degeneration or metamorphosis of the
muscular fibres ; and this, unlike that of angmia, is rather a
disease of males than of females, and in them occurring at a
more advanced period of life—being rarely met with in those
under forty years of age. Fatty metamorphosis is more a disease
of the labouring than of the wealthy classes. This, probably, is
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by acceleration of the pulse, followed by remissions during
the hurry of the breathing. In the case described by Dr.
Cheyne, the several phenomena oceupied about a minute, and
occurred in a person greatly diseased. It is probably a symp-
tom solely due to very advanced disease. Dr. Stokes says
(p. 324) he has never seen it except in cases of fatty degenera-
tion. Assuming such to be the fact, it might be considered
diagnostic of the existence of this form of disease. There are
grounds, however, for considering it due to a neurosis of the
vagus, and which neurosis may be determined by other diseases
of the heart and great vessels emerging from it. Dr. Laycock
has advanced this view, and gives cases confirmatory of it. An
illustrative one in which this peculiar form of breathing was,
in the final illness, developed to a remarkable degree had been
under my careful observation for some twenty years. From
early life this lady had been subject, on the slightest occa-
sions, to distressing attacks of increased impulse of the heart.
Naturally of a strong and even mind, during an attack the
brain becarne disturbed, with heat and flushings of the face,
so that the characteristics of her condition were those of a
restless distress. The physical signs indicated weak and
dilated walls of the right heart. The attacks of descend-
ing and ascending respiration frequently recurred during a
period of six weeks, and invariably during sleep and some-
times during prolonged sleep; the respiration would very
gradually subside into a perfect apncea, and this often lasted
for so long a period as to induce the conclusion she had
breathed her last. Respiration was then gradually restored,
the full breathing sometimes ending in a sigh or a yawn.
She died at an advanced age.

In extreme cases the memory is often notably impaired ; and
mental efforts not only exhaust but induce irritability, and are
not without risk to life. The tendency to feel faint becomes
more marked, and is often accompanied with a distressing and
alarming vertigo, and this vertigo sometimes heralds a more
decided disturbance of the nervous system, so that something of

the nature of a convulsion may take place. Tt does not present
1l
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weakness of structure consequent upon an attenuated or
degenerated condition of the muscular fibres. g

The consideration of these anszmie, enfeebled, or degene-
rated forms of heart disease is not only interesting but im-
portant, from their association with pre-existent diseases, and
also as influencing other and more serious lesions in the heart
itself. Doubtless, each of these forms of disease may be fatal
in itself; but, for the most part, they are to be con-
sidered, in the former case, as aiding in the general depre-
ciation of the powers of life; and, in the latter, as the
forerunners of those other more advanced conditions of
disease, as dilatation, hypertrophy, and perhaps valvular in-
efficiency. Simple muscular debility is more apt to pass into
excentric hypertrophy, while fatty metamorphosis rather de-
termines to simple, if not to concentrie, hypertrophy, the one
tending to dilatation, the other to deposit. Both of these lesions
are, for the most part, slow in their progress, and in the course of
events, may often threaten the termination of life ; still, under
favourable circumstances, they are consistent with prolonged
life. For the most part muscular debility, as it proceeds to
excentric dilatation, leads to visceral congestions, which appa-
rently kill, rather than the original heart disease; but in the
case of fatty metamorphosis, death is, for the most part, deter-
mined by dynamic failure, or even by rupture of the heart itself.

It is obvious, from the nature of the symptoms, and the
anatomical condition of the heart which produces them, that
the prophylactic management of these cases mainly consists
in quiet, in the avoidance of all excitement, bodily and men-
tal, while the system generally is sought to be improved and
invigorated by fresh air and a generous diet.

The medical treatment, as indicated by the evident feeble-
ness of the general system, and of the heart in particular,
finds employment in light preparations of irom,in antispas-
modics, and stimulants ; the oceasional use of mineral acids
with digitalis is often most beneficial ; and, at times, sedatives,
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but not always, accelexated. In some case of idiopathic inflam-
mation, and more especially where there is a gouty metastasis,
it is occasionally slower than natural. The pulse 1s invariably
small and thin,

In the examination of these latter cases by the stethoscope
an obvious uneasiness is often induced when pressure is made
over the region of the heart. There are reasons, however, for
concluding that pain is not experienced in the heart itself, but
in the surrounding tissues, which, sympathizing in the disordered
state of this orcan, are thus prompted to protect it, and render
immediately obvious the necessity for its being unmolested and
kept quiet.

The general symptoms in these cases of asthenic inflammation,
whether idiopathic or due to a gouty metastasis, are characterized
by preecordial anxiety ; an uneasiness rather than pain; the
complexion assumes a sordid or livid aspeect, with occasional
flushings. The countenance has a varying expression of distress;
there is a small, thin, and subdued pulse, with restlessness both
of mind and body, more especially of the latter; excessive faint-
ness is induced in any but the recumbent position, and yet a
restlessness induces the patient to seek change from it. To the
patient these symptoms excite sensations of anxious alarm; to
the experienced observer they do not fail to indicate the reality
of the danger, and that the result may too often be fatal, and
that rapidly; occurring often, as it were, suddenly, or on some
very slight exertion.

The physical condition, which is the immediate cause of these
symptoms, is probably due to a sudden nervous depression in
the vital powers of the heart, caused by the asthenic forms of
inflammation, to which, whether idiopathically or by metastasis,
it has become subject. Probably no very notable changes in its
structure can be detected; but should the fatal termination be
postponed, evidences of a softened structure are usually to be
observed.

When these sympioms present themselves in typhus and
typhoid fever, they usually occur early after fever has fully
developed itself, becoming appreciable, about the sixth day, by
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The more manifest examples of a deficient systolic impulse of
the heart in connexion with physical disease have been now re-
viewed. These being eliminated from the inquiry, it remains to
consider when the existence of a deficient impulse is dependent
solely on functional disorder, and whether as such it have hostile
tendencies, or may be considered as entirely free from them, afford-
ing assurance of danger neither to life, nor threatening future
injury to the heart itself ; and, finally, it remains to consider when
such deficient impulse is proper to the individual, and consistent
with a sound and healthy condition, present and prospective.

Those in whom a feeble impulse occurs as a functional dis-
order are, irrespective of sex, usually of the leuco-phlegmatic
temperament. This feeble impulse is met with, in both sexes,
chiefly amongst those whose distinctive mental quality is that
of being unimpassioned, and who are constitutionally prone to
that form of indigestion characterized by cold and clammy
extremities. The physical signs, on examination of the heart,
are very negative. The impulse, though weak, may, however,
be excited by exertion to more powerful action, and even to
throbbing, without any sensations of distress, although it be, as
is most probable, accompanied by an acceleration of the breath-
ing. When thus excited to unusual action, it will be found that
the sounds are more audible and somewhat altered in quality—
the first sound suggestive, rather than being, of a sharp ringing
tone, while the second is prolonged, and perhaps reduplicated ;
still, they are less sonorous and distinet in weak impulse from
dilatation.

The general symptoms marking this disordered condition
are a flatulent dyspepsia, anorexia, perhaps a depraved appe-
tite, a foul breath, with tendency to constipation; indiffer-
ence to exertion, both mental and bodily; a general languor,
with lowness of spirits, passing at times into a distressing
despondency ; shortness of breath upon exertion; and, in ex-
treme cases, a marked liability to cdematous swellings, not
only of the feet and ankles, but of the face and the person
generally. ‘Where this state occurs in females of the hysterical
constitution, there may be superadded a tendency to faint—
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the aceurately and surely distinguishing that which depends on
diseased and urgent conditions from that which has its origin
in natural and harmless causes. In the former it has been
shown there are not only the signs of the diseased conditions
themselves, but for the most part the more the heart is thus
impaired, whether this be from dilatation, from muscular weak-
ness, from fatty infiltration, or from fatty metamorphosis, the
more marked is the weakness of the impulse, while the sounds
are, as the case may Dle, altered in character; they may be
muffled almost to extinction, or they may be more sonorous and
more” distinet than is proper to the nornal heart. In the latter,
the heart has its normal position and dimensions, and though
the impulse be feeble and the sounds partake of this character,
they are natural in tone and quality.

We now pass on to the consideration of the opposite condition
of the function of the heart—viz.,, where the heart’s impulse 1s
inereased in force.

The distinctive symptoms of this form of affection is the
occurrence of abnormal violence, very various in degree, in
the beat of the heart; usually but not necessarily associated
with increased fmquenéy, and then exhibiting those phenomena
which are comprehended under the term “palpitation.” Generally
this form of disturbance is obvious to the person himself, but
not necessarily so. It may be a chronic disease, accompanied
by few or even no very unpleasant indications to the patient, or
it may assume a paroxysmal character. Whether chronic or
paroxysmal, an increased impulse may present various modifica-
tions ; it may be a mere occasional flutter, or it may amount to
a rap or to a blow of uncertain frequency ; it may be associated
with feelings of weight and fulness, and anxiety about the
priecordia, or even pain.  In a paroxysmal attack there may be
sensations of a choking, and the heart may seem to the sufferer
to rise, as it were, into the throat; the respiration may also be
more or less disturbed—now hurried, now suspended. Some-
times a train of more serious symptoms may be superadded, as
vertigo, tinnitus aurium, impaired vision, with a feeling of dis-
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eliminated, it is then further necessary, in order to arrive at a
safe diagnosis, to discriminate between those abnormal impulses
which may be indicative of acute inflammatory attacks, of
coming structural changes, and of serious spasmodic complica-
tions ; and those resulting from passing, and in no wise dangerous
causes.

Oceasionally the conclusion can be promptly arrived at that
the abnormally increased impulse is solely due to passing
nervous influences, and has neither present nor.probably future -
organic complications; while at others this can only be done
with difficulty, and after large investigations of the physical
condition of the organ itself, with all concomitant circumstances ;
and then perhaps only after repeated examinations both of the
heart and of these circumstances: even then it is often, indeed,
a decision fraught with difficulty and doubt.

In the investigation of these cases it is our first and most
imperative duty to separately consider and duly estimate the
essential phenomena which mark this disorder in the heart’s
action. The first point to be carefully examined into is the
condition of the visible fctus venfriculi in relation to amount,
position, and character; and in order to do this the patient
should be examined both in the recumbent and the erect
positions. Normally, the amount of the dctus is thus mnot
very remarkable—perhaps scarcely appreciable in the erect
position, and not at all so in the recumbent. Any very pro-
nounced appearance of the blow of the ventricle in both or in
either of these positions must be considered as a departure from
a healthy condition. The force of the impulse may be very
variously increased, from only a very slightly exaggerated apex-
beat to an obviously violent agitation of the whole heart; from
an increase which is searcely perceptible to a diffused and
violently convulsive movement.

It may be granted that these departures from the normal
impulse, be they great or small, are met with in organic diseases
of the heart (rheumatic and other inflammations, hypexrtrophy,
etc.), and in functional disorders (blood and nervous diseases) ;
and also they may be apparently present, though not really
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becomes hypertrophied, or dilated, or agitated by convulsive
and irregular action, as when under nervous or febrile impres-
sions, besides the defus wventriculi, there is to be felt a glo-
bular form, which is propelled forwards over a more extended
area, and not confined to any one defined spot. The impulse
may thus be greatly increased in force ; yet if the evidence of
it be confined to the site and limits of the normal impulse, it is
not to be inferred there is, of a necessity, a diseased origin for
this addition to its ordinary force.

The impulse, instead of being limited to its normal small
spot, may be considerably enlarged in area, ascending even to
the base of the heart. Over the whole of this space it may
offer the character of a sharp blow, or of a diffused undula-
tion, or of the heaving of a dull heavy weight For the most
part, alterations in the normal character of the impulse, whether
in force, position, or character, should excite attention. They
are too often suggestive, if not confirmatory, of extensive disease
in the heart itself; especially if associated with rhythmical
irregularities, or a want of synchronousness with the pulse at
the wrist. These several conditions of the heart’s impulse,
whether met with permanently, or only occurring paroxysmally,
offer a wide field for observation, and, by themselves, separately
or collectively, not infrequently supply ample grounds for
diagnosis.

To appreciate more satisfactorily the value of an increased
impulse, as a means of diagnosis, some of the more prominent
instances of its occurrence may now be referred to, with the
view of identifying it with those diseased or disordered states
of the heart, of which it may be pathognomonic. In order to
do this, it becomes necessary to separate those cases where an
increased impulse is the characteristic sign of serious chronic or
actively inflammatory diseases from those in which it is asso-
ciated with nervous or dynamical disturbances only. Tt is
necessary, however, before assuming there is an increased im-
pulse, to ascertain there are no neighbouring organic consolida-
tions, such as portions of indurated lung or liver, mediastinal
tumours, pleuritic or pericardial adhesions or deposits ; each of
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beat be dull and heavy, we may assume that there is an hyper-
trophied condition of the left ventricle ; and, if this impulse and
dulness are further traceable to the left of this vertical line, that
the hypertrophy of this ventricle is far advanced, and involves
a considerable amount of structural change; inasmuch as an
hypertrophied condition of the walls of this cavity first induces
vertical enlargement, and then, as it progresses, horizontal
enlargement.

If the impulse be of the above character, and yet be not pro-
Jected to the left of the nipple, while a dulness on percussion is,
at the same time, traceable behind the lower part of the sternum
and projects itself into the epigastrium, an enlargement of the
right ventricle is indicated. Disease in this ventricle widens
horizontally. This enlargement may be due solely to hyper-
trophy, more commonly, however, to hypertrophy with dilatation ;
but, in either case, it is necessary to bear in mind that, by
elevating, and thus mechanically displacing, the left ventricle,
an erroneous conclusion as to the existence of an hypertrophied
condition of this ventricle may be inferred. In such case, the
dulness traceable below and above the nipple does not neces-
sarily indicate enlargement of the left ventricle. Nevertheless,
so rarely is the former disassociated from the latter, that
practically there is scarcely room for the doubt.

It has been stated that when hypertrophy of the heart is
 clearly indicated, there are no certain means of distinguishing
which cavity is exclusively its seat; still, the existence of a
basic dulness on the one hand, and on the other of a dulness
projected to the right of, and below the, sternum should, as
regards the condition of the ventricles, have its weight in our
means of diagnosis, The presence and the condition of the
liver in this diagnosis must not, however, be lost sight of as
disturbing elements.

The indications of thickening and distension of the auricles
are not so certain, but it will be borne in mind that the
auricles are, generally speaking, only so diseased when ventri-
cular disease is largely developed, or there exists extensive
inefficiency in the mitral or tricuspid valves. If the dulness
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to the pleura also. If there be at the same time a bulging of
the cartilages of the fourth and fifth ribs, this latter condition
most probably co-exists. This preecordial fulness or bulging
may also exist in hypertrophy with dilatation, though there be
no pleural nor other adhesions; but it is never met with in
cases of dilatation only.

The above illustrations of increased impulse comprise, in addi-
tion to those cases in which the impulse is rendered abnormally
obvious by the existence of pericardial adhesions, some of the
examples of hypertrophy, and of hypertrophy with dilatation,
uncomplicated with other lesions. Doubtless these morbid con-
ditions of the heart are very often associated with other affections
of this organ, more especially with the various valvular diseases
to which it is so liable. The co-existence of valvular disease
with these affections is so frequently observed, that it has con-
duced to the opinion that the several conditions of hypertrophy,
and of dilatation, are not only to be considered, in these cases,
to be mainly due to the prior existence of the valvular disease,
by reason of the forces exercised in resisting the obstructions
and regurgitations of the blood thereby resulting, but that they
compensate for, and alleviate the mischiefs of, the valvular
diseases themselves. There ean, however, be no doubt that the
existence, both of hypertrophies and of dilatations, is not neces-
sarily, nor even commonly, dependent on the pre-existence of
valvular disease ; inasmuch as these affections commence and
progress to a fatal conclusion in a large number of instances,
without any evidence of valvular disease; while, on the other
hand, obstructive valvular disease is often developed, and
becomes confirnfed during the progress of hypertrophy and
dilatation ; moreover, extreme forms of valvular disease are
oceasionally seen without the co-existence of either of these
conditions. My own observation leads me to infer they do
not stand in the intimate relation of cause and effect, but are
to be considered as separately due to the same, or to different,
inflammatory or constitutional causes,

Considering the import and the very serious consequences of
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grave import, is here not necessarily to be so considered ; nor
does it always appear to accumulate on the continuing of
moderate exertion. In reference to this Dr. Hope (p. 215) says
he has frequently “ observed that an individual who pants on
first setting out on a walk, is capable of sustaining great exer-
tions without inconvenience when he gets warm, and the blood
1s freely determined to the surface.” The pulse then loses
much of its cordy character, and eventually is soft and even
compressible, and somewhat uniformly accelerated. Should,
however, the hypertrophy be in any way associated with the
effects of a pericarditis, or its consecutive adhesions, the pulse is
quickened from the commencement.

As the hypertrophied condition of the heart advances, in-
crease of Impulse, with deficiency of resonance, becomes
markedly evident. The area of percussion dulness first ex-
tends laterally in the direction and region of the apex, and
then upwards towards the base—a deficient basic TESONANCe
is chiefly due to this cause, and, if there be pericardial adhe-
sions, is earlier and more clearly observed.

While investigating the impulse the observation of the
sounds must not be neglected. In the early stages there may
be little or no departure from the normal conditions ; but as the
hypertrophy becomes more developed, the sounds, if not cha-
racterized by specific and direct indications, certainly present
some peculiarities,. The first sound becomes lengthened in
duration, and has a muffled character, and is sometimes, though
the impulse is notably diffused and increased, scarcely to be
traced over the ventricle or towards the apex. In these places
it is comparatively less audible than at the base, giving to the
ear rather the effect of motion than of sound. The second
sound, though sufficiently audible, is changed in character ; its
tone being lowered, and its quality often harsh, metallie, vibrat-
ing, and prolonged, so that the post-systolic silence is shertened,
or even obliterated ; hence the sounds take up relatively a
longer duration of time. There is, in fact, a marked dispro-
portion between the impulse and the sounds—the former is
increased, the latter are diminished ; the opposite to what takes

1 2
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trophy of the walls of the heart and the kidney degeneration,
whether waxy or amyloid, may oceur simultaneously; or may
exist, the one without the other. Doubtless they often co-exist,
but it remains to be proved that in all these cases, or even in
the greater number of them, the one condition has uniformly
preceded or been dependent on the other. Some cases that I
have had the opportunity of carefully observing lead me to the
conclusion that these affections may co-exist, not as cause and
effect, but as having origin in the same general degeneration of
the system. The morbid causes inducing the one may, or may
not, cause the other ; hence all descriptions of heart disease may
occur without kidney degeneration, and as this latter, in all its
forms, may occur without heart disease. The above observation
does not apply to that kind of albuminous complication, which
13 occasionally met with, in otherwise, normal urine, occurring
chiefly in cases of hypertrophy in the gouty subject. This form
1s not persistent, it comes and goes, and is apparently due only
to temporary congestions, and not to diseased structure,

The symptoms caused by hypertrophies of the heart will be
influenced and modified by the progress and extent of the
disease, but doubtless they are all subject to very marked and
serious exaggerations when the condition of dilatation is super-
added to hypertrophy, and this complication is, by far, the more
frequent condition that we have to deal with. In such cases the
general symptoms and effects of dilatation present themselves
in addition to those of hypertrophy. There is more breathless-
ness, a greater tendency to palpitation, and a more diffused
impulse on the occasion of these paroxysms of palpitation.
The deficient resonance on percussion is more extended,
especially over the sternum, and at the apex, and it is
projected lower down thaun is proper to the normal heart; it
widens, becomes obtuse and squares. The sounds at the same
time partake of the general characters of simple hypertrophy,
with those of simple dilatation, They are notably increased, the
first presenting the heavy, prolonged, heaving beat of hyper-
trophy, with the abrupt loud and flapping commencement of
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or similar means, excited into unusual action. Sometimes this
pain becomes a very urgent symptom, and gives great alarm to
the patient. The pulse is small, weak, and irregular, and there
is a tendency to capillary congestions.

As the dilatation increases, all the symptoms of labouring
weakness likewise increase. The difficulty of breathing and
the palpitation are more marked and more easily induced.
Sleep is sometimes difficult, and not easily enjoyed in the
recumbent position. The evidences of local congestions become
evident. The ecirculation through the lungs is impeded, and
the blood is not duly oxygenized ; the complexion assumes a
bilious, dusky hue, the lips become purple and glossy ; there is,
perhaps, pulmonary cedema, with spasmodic eough, the expecto-
ration being serous and frothy, and not infrequently bloody.
The liver and the kidneys partake of this capillary congestion ;
there are jaundice, piles, and local and general effusions ; the face
is puffy, cedema of the ankles takes place, then of the thighs
and of the trunk, and perhaps ascites, with pleural and peri-
cardial serous deposits. The kidneys in the larger number of
cases refuse to do their office satisfactorily, and a small amount
of high-coloured loaded urine is, with difficulty, passed. In
some rarer cases they secrete, or rather pass off, as a constant
habit, an enormous amount of pale fluid. Though this latter is
weakening and very fatiguing to the patient, it is the better
condition of the two, for it prevents the local congestions.
During severe paroxysms of the advanced stages of dilated
hypertrophy, the condition of the patient is pitiable and most
difficult to alleviate. The restlessness is unceasing. To relieve
the difficulty of breathing he sits up, dresses and undresses
himself; fatigued, he lies down, then sits with the legs out of
bed till they swell, become red and painful, and shine with
tension. The face is congested, and the hands swollen to
inefficiency. To relieve all this the horizontal position is tried,
but for a few minutes only, for the breathing then becomes
more embarrassed. Finally relief is sought, and best arrived
at, in the sitting posture, and by supporting the head on the
back of another chair; and then in a resizleas, drowsy, half-
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which we are indebted to Dr. Quain (Lumleian Lectures, 1872).
“Under the microscope a heart affected with this disease pre-
sents not only the usually limited amount of intermuscular
fibrillar tissue and connective tissue cells, but a decided hyper-
plasia of this in the shape of connective tissue in all stages of
development from the globular to the spindle-shaped cell, and
from this again to the bundle of fibrille, The muscular fibres
are seen to be surrounded by this connective tissue, and more
or less compressed by it. In many of the fibres granular and
slightly fatty degeneration may be observed. In other parts of
the heart the muscular fibres may be normal in appearance.
The thickness of the walls is increased, as in simple hyper-
trophy, but their density and consistency is strikingly increased
to a firm, tough, leathery character. When divided the cut
edges do not collapse but remain stiffly prominent. In colour
such a heart may vary from pale buff to deep purple, according
to the amount of connective tisue and of blood present. But
the change often occurs with less marked characters, and the
hearts, thus affected, may not differ greatly from those hyper-
trophied by simple addition to the muscular fibres”

The diagnosis of this form of hypertrophy, which has its
origin in a chronic inferstitial inflammation or hyperplasia, Dr,
Quain states, is to be found “in the strong heaving impulse with
a dull and obseure first sound. The signs are those of increased
strength, but the increased strength is spent, in great measure,
in overcoming the restricting action of the fibrous tissue which
surrounds the muscular fibres. Hence there is evidence of
circulatory weakness in the system generally.”

Hypertrophy, whether of muscle, of connective tissue or of
fat, is mainly a disease of middle age, and the succeeding years
of life, and a very large proportion of those who become subject
to it, succumb eventually to disorders of the general system,
and which are directly induced by it. From the evidence of
post-mortem investigations it is estimated that, in advanced life,
thirty-three per cent. are affected with heart disease ; and that in
the greater proportion of these hypertrophy is found to exist,
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being more generally submitted to the straining hurries and
mental anxieties of life. It would appear there is a greater
tendency to this form of heart disease in those who are deep-
chested with a largely developed muscular system.

The relative bearings of hypertrophy and dilatation upon each
other are worthy of consideration. It is more than probable
that in the larger proportion of cases the first lesion or departure
from health is a tendency to hypertrophy, and that dilatation is
subsequent to, if not consequent upon, this. Still they are
conditions of the heart which do, separately and independently,
exist. They, however, generally are met with contemporaneously.
It is not easy to trace hypertrophy as a consequence of dilata-
tion; and whether the existing form of disease be hypertrophy,
or dilatation, it is often very difficult, if not 1mpossible, to decide
from physical symptoms alone; as it is also often difficult to
decide which of the ventricles is the chief seat of disease, or
what its precise anatomical character may be. Here, however,
experience comes to our aid, for though both hearts, or only
one, may be affected, for the most part, in adult years, the left
certainly is so. In advanced cases, the order of frequency may
be thus summarized. In by far the larger number of cases
hypertrophy, with dilatation, is found to exist; then hyper-
trophy without dilatation; then dilatation with atrophy ; and
then without atrophy ; and, in some rare cases, atrophy without
dilatation.

Of the parts of the heart, the left ventricle is by far the most
frequent seat of wall disease—then the left auricle, and then
the right ventricle—the right auricle is not often the subject of
these forms of disease. The muscular hypertrophy does not
determine to dilatation so much as the fatty degenerative, the
fatty infiltration, or the connective tissue hypertrophies ; and
this latter is less prone to dilatation than are the two former,

The increased impulse, which is found to exist with an
enlarged area of dulness on percussion, and which is the pro-
minent evidence of the existence of hypertrophy, is doubtless
due to the morbid accumulations, whether of muscle or of con-
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pre-occupation of the mind. Illustrations are offered in the
violences of athletic sports, or by the excitement and muscular
effort of hurrying to a railway train. It has been my lot to
see many examples resulting from both of these causes.
Valvular diseases are generally esteemed amongst the chief
mechanical causes of hypertrophy. Doubtless these conditions
are often found to co-exist, but it does not appear to me, as
previously observed, that these latter depend on the former so
frequently as has been assumed.

In the preceding sketch of hypertrophy, and hypertrophy
with dilatation, it has been seen that the essential and
characteristic symptoms are the inecreased impulse with an
increased area of dulness on percussion. Besides these the
sounds are generally somewhat muffled or dulled; the first is
notably prolonged, as also the second, but less markedly so,
and this has often a harsh metallic tone; there are also occa-
sional attacks of hurried breathing ; and in the event of extreme
dilatation of the right ventricle double jugular undulation.

The rationale of these various phenomena may be thus
summarily noted.-

The increased impulse is essentially due, primarily, to the
excited condition of the heart, induced by inflammatory and
other causes ; and, secondarily, to the superadded force resulting
from the anatomical condition of increased size ; and this latter
accounts for the increased area of dulness on percussion ; while
both this and the abnormally increased impulse are rendered
more obvious by the mass of the heart being projected towards
the anterior pectoral parietes —especially when pleuritic and
pericardial adhesions are portions of the diseased conditions.

The cause of the dulness and prolongation of the sounds has
a correlative explanation ; for this modification of thejr tone
and duration is due to the denser medium through which
they are transmitted, being thus ill-adapted, by reason of tex-
ture and thickness, for the conveyance of those sounds which
are caused by the arrest of the moving column of blood on
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stupor, or, where the arterial system is exaggerated, as it often
is, apoplexy. But amid the complications which embarrass an
hypertrophied heart, the co-existence of an anwmic state of the
blood is the most distressing—so long as the blood retains its
normal character there may be some relief, some remissions of
distress—but when an an@mic condition is superadded, there is
then little to be done, and little relief to be anticipated. Where
hypertrophy exists in the young subject, or is complicated with
an albuminuria, this complication is not infrequent—an albu-
minous condition of the urine is unfortunately a frequent
concomitant; and, when it does co-exist, is a complication of
the gravest import, imparting to the case an unusual irritability,
with tendency to inflummations in the larger organs and the
serous membranes; and the serous effusions, of which they are
in such case, so frequently the seat, assume a character of
urgency they might not otherwise possess. It is a vexed
question whether the albuminuria be the cause of the hyper-
trophy, or the hypertrophy and heart disease the cause of the
albuminuria by inducing congestion of the kidney and those
inflammatory conditions known as Bright's disease. My own
Impression, as stated previously from much ecareful observation,
1s that they are not necessarily dependent on each other—but
are the consequential effects—simultaneous or otherwise—of
the same constitutional disorder,

The prognosis in cases of hypertrophy, with and without dila-
tation, must be greatly determined by the amount and character
of the disease as indicated by its symptoms; the constitutional
tendencies; the complication with disorder of other organs ; and
also by the period of life.

In early life hypertrophy, even to protuberance of the thorax,
may exist, and be recovered from. It has even been assumed
by some that this is a normal condition which naturally subsides
on the approach of puberty. There can be no doubt that such a
condition is occasionally met with, and that, unlike hypertrophy
in advanced years, if there be no superadded dilatation, may, by
good management, subside into a healthy condition. On the
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The treatment in these cases, whether of hypertrophy, or of
hypertrophy with dilatation, cannot in adult and advanced life,
be considered curative, but it is alleviative and repressive. The
regimen must, in all respects, be moderate, and the diet restricted
to below the ordinary requirements, both as regards solids and
stimulating drinks. The local application of sedatives is cep
tainly comforting, and may be beneficial, more especially in the
form of the belladonna plaister. Tn the early and simple form
of hypertrophy, following the 4indications of Nature, which so
often relieves congestion in these cases by local heemorrhages, T
have sometimes resorted, even in these later days, to the
abstraction of small quantities of blood, chiefly by leeches ; but
cupping offers a safe and convenient mode of doing this. Should
the dyspncea be painful and prolonged, the relief by these small
emissions of blood is more urgently called for; but such means
should always be assisted by the exhibition of a fow grains of
blue pill, colchicum, and digitalis. This mode of treatment is,
however, admissible only in the early stages, and must in no
case be pursued to an extent to depress the vital powers, or to
threaten the system with an anemic condition of the blood.
When the coexistence of dilatation is well marked light bitters
and steel medicines are useful. A combination of the acid
tineture of steel with digitalis has found much favour in recent
years. It certainly is useful, and proves generally grateful
and supporting to the patient. The employment of suitable
sedatives is not only occasionally indicated, but is often followed
by great relief. The chief of these are opium, aconite, bella-
donna, ther, chloroform, hydrocyanic acid, and hyoscyamus.
During their exhibition the free action of the bowels, without
purging, and of the kidneys, should be maintained, and if there
be any tendency to visceral or capillary congestions, the
aperients should be combined with small doses of mereury, but

mereury must be avoided if there be the least evidence of
an®emia or of albuminuria,

In the preceding pages it has been seen that an increased
impulse in the heart's action, if assoclated with an hypertrophied
K
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natural to a heart not in excited impulse. In these respects
they are sometimes very pronounced and greatly exaggerated,
being often audible, both in the mammary and the epigastric
regions ; indicating that the whole heart partakes of the undue
commotion. The first sound is invariably abrupt; the second
generally not altered, but may be reduplicated, and in some rare
instances this may be the case with the first sound also ; both
sounds sometimes possess a metallic ringing tone, which in
some cases almost assumes the character of a murmur,
Careful observation will show this not to be systolic, as
are Nervous murmurs,

Such are the general characteristics of the exaggerations in the
functionally excited impulse and sounds:; but whether these
exaggerations be more or less, they. will be found to act in
unison with each other. The impulse and sounds increase
together and diminish together. Sometimes there may really
be an evanescent systolic murmunr,

On percussion there is an absence of abnormal dulness. The
preecordial resonance, save where it is normally dull, is clear and
well defined.

The pulse is sharp, jerking—not full, and differs in all respects
from the full, strong, hard pulse of inflammations, and is obvi-
ously not equal in force to the apparent violence of the heart’s
action; in some instances, especially where congestion of the
right ventricle exists, the pulse is evidently contracted and
diminished in force ; nor does it always beat in unison with the
systole of the heart. It is often rhythmically disturbed. The
breathing, though varied by occasional sighs, is not hurried ;
more usually it is lessened in frequency.

The attacks are essentially paroxysmal, the intervals exhibit-
ing the heart free from all diseased action—both impulse and
Sounds being normal—nevertheless the paroxysms may be very
protracted ; and with only slight intermissions may continue for
days or for months. These Dr. Latham (p- 250, wvol. ii) has
styled cases of “mock hypertrophy.” It must, however, be
borne in mind that, in organic diseases, the normal rhythm
and force of the heart occasionally reassert themselves; but
' X 2
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have seen it has appeared to me that the agitation of body was
not caused by the motion of the heart, but by the accompanying
nervous agitation ; still the visual and felt effects of the impulse
were undoubtedly diffused and very considerable,

This nervous increase of impulse, even when only slight, is
usually more appreciated by the patient, more painful, and
more a source of anxiety than is that attending organic
disease, especially in its earlier stages. At times this anxiety
amounts to a fear of immediately impending death. It is there-
fore necessary fully to appreciate that the presence and amount
of these symptoms are determined by local nervous sensibility,
rather than by diseased structure. Bearing also in mind that
normally the heart’s impulse is inaudible, and that without
structural disease it is never accompanied by friction sounds,
the sounds exhibited by the impulse of a nervous heart are
marked and characteristic, such as the sharp flap or blow;
or the sibilant murmur—the « wheish,” “wheish "—audible
both to patient and attendant.

Other nervous sensations often accompany the paroxysm, as
great anxiety of the prmecordia, a feeling of choking, at times
amounting to a true globus hystericus, flushing of the
face, singing in the ears, pain in the head, disturbance and
dimness of sight, incapacity of using the intellectual faculties,
even to insensibility, with no corresponding evidence of con-
gestion of the brain—for the eye will invariably be found
susceptible to the irritation of light. The voluntary muscles
may refuse to act, so that the gait is tottering, or the patient
reclines or grasps adjacent objects to steady himself—yet
at the time there is neither paralysis nor vertigo. In three
cases I am, at present, familiar with, temporary loss of power
in both legs accompanies a severe attack. Sometimes there
may be a tendency to syncope and to clammy perspiration,
with cold shivering. Pricking pains are at times complained
of, but these are usually more permanent than the paroxysms
of excited impulse, and rather belong to the morbid state of
health that induces them,

The respiration, though not generally, may be much em-
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solitary, or recur only at long intervals, or they may be so fre-
quent as to present the aspect of being continuous,

In the intervals the impulse may drop to its natural force
and frequency, and the sounds be unaccompanied by any exag-
gerations ; nevertheless, though the attack may have subsided,
there may yet be some slight irritability of the heart’s action
perceptible.

Exercise, which aggravates increased impulse from organic
disease, and induces a hurry of breathing, relieves functional
palpitation. Paroxysmal palpitation, in the former, more fre-
quently comes on during and after exercise ; in the latter, when
quiet; and the paroxysms are usually more marked in the re-
cumbent position and in early night.

Should the nervous increase of impulse be associated with
a congestive state of the system, the pulse loses its jerking
character and becomes feeble; but if the condition of the
system be that of plethora it has a force and fulness not
usually observable in ordinary cases; or it may be quick, small,
and intermitting. The head symptoms, too, become more
marked, especially as regards local pain, tinnitus aurium, and
flushings of face. '

When the palpitation is associated with scurvy or chlo-
rosis, or a generally anmmic state, the attacks present less the
character of being paroxysmal—they are on the contrary some-
what persistent ; there is also more pectoral complication, even
to dyspncea. The headache in some of these cases is so intense
and bewildering that the mind becomes alarmed with vague
apprehensions of danger expressed amid an evidently distressing
state of restlessness. Tocal puffiness and cedema show them-
selves with cedema of the face and extremities ; the pectoral
integuments over the region of the heart often present this
condition. In some extreme cases of chlorosis a protrusion of
the eyeballs, and an enlargement of the thymous gland is met
with. It is probable that the morbid conditions of the system
which induce these are the cause of the palpitation also. But
they will be referred to subsequently. This group of symptoms
indicates a morbid condition of the system with a weak, irri-
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errors of the intrinsical cardiac ganglia of Remak, and of those
nerves which, proceeding from the ganglia of the great sympa-
thetic, supply the heart. At any rate it is difficult to refer its
origin to other proximate sources. Remotely, the nervous error
may be due to many causes—it may be excited by certain
idiopathic conditions of the heart,and may thus be inherent and
not due to extrinsically exciting causes. Under these circum-
stances the inereased impulse probably indicates that the heart
is on the threshold of disease; or it may be due to a deteriora-
tion in the quality of the blood itself, as in scurvy or chlorosis,
when the amount of serum is disproportionately large; or in
spanemia, when the blood globules are diseased ; or in plethora,
when the fibrine predominates; or it may be sympathetically
excifed, and thus indirectly due to other existing morbid con-
ditions of the system. Amongst the chief of these, separate from
inflammations, must be classed gouty and rheumatic irritations ;
hepatic, stomach, and alvine disorders ; debility from all sources,
especially in the advanced weakness of fevers; after exhausting
discharges, large depletions, hzmorrhages, together with- the
several varieties of mental emotions and the exhaustions from
protracted mental and physical exertions.

These nervous palpitations are met with at all ages, but
largely occur in early life; more especially in the years
approaching puberty, and for a few years afterwards. The pal-
pitations of after life, though sometimes nervous, are more
usually of an organic origin ; still in middle age and in advanced
life we occasionally meet with very severe and distressing
mstances of their occurrence. Both sexes are liable to these
attacks, but perhaps the male more frequently than the female.
In the latter the hysterical constitution disposes to them, espe-
cially if there be any uterine irregularities. In the male they
are met with in the irritable temperament, and where nervous
depression is apt to pass into hypochondriasis.

The careful observation of a paroxysm of this form of nervous
affection of the heart shows it to possess some distinctive
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power, but substitutes in its place its weak and irregular
action.

When the spasmodic impulse is influenced by over-exertion
the heart palpitates in order to relieve itself of the venous blood
that overloads the right heart and induces a remora in the
capillary system ; hence, too, the impulse is fluttering by reason
of the ventricular contraction being impaired by the blood which
overloads it. This is more especially the case when depressing
passions are the exciting cause. The impulse is in fact propor-
tioned only to the real force exercised, and not to the seeming
energy and activity, fallaciously, exhibited. Hence, too, the
valves and the contiguous tissues, being vibrating media, by
reason of the very abrupt and forcible stoppage of the current of
blood, whereby its momentum is suddenly arrested, not only
yield the characteristic basic thrill, but convey the sounds to the
surface loud and clear.

The clanging, or metallic ringing, sound which is, so often,
characteristic of the excited valvular action, is differently ac-
counted for by those who have described it. It has heen referred
to the impinging of the ventricle against the chest (Joy); to
valvular tension (Hope); to the violence of the semi-lunar
valvular contractions in a vibrating medium (Wood) ; ete. I
would rather regard it as a modification of the second sound,
caused, as in the preceding case, by increased vibrations in the
current of the blood, when associated with an aortic thrill. The
vibrations are thus prolonged so that they acquire this character
of a clangor.

The remitting humming sound occasionally heard in anwmic
cases may also be due to a similar cause, having its seat in the
auriculo-ventricular valves, or the muscles and tendons belonging
to them; but the consideration of this sound rather belongs to
the subject of murmurs.

The reduplication of the second sound, and sometimes of the
first, occasionally to be observed, is probably due to a want of
consent between the two ventricles—the spasm which rules the
action of the heart inducing in them some slight error of
gynchronous contraction—so that the valves, whether mitral or
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not duly oxygenized, and sighing, or perhaps yawning, are the
suggested efforts to relieve it. In either case the right heart
becomes as a consequence loaded or distended, and Nature sup-
plies the remedy. ;

Shortness of breath, and even apncea, are occasionally seen
to be associated with an excited impulse ; but this is usually in
cases of chlorosis, and probably the morbid condition of the
blood causes these disturbances of the breathing by requiring a
larger amount of oxygen than can be afforded by the ordinary
rhythmical respiration. The occasional headache and other cere-
bral disorders are also probably due to this condition of the
blood. The cedema not infrequent in these cases is to be attri-
buted partly to this cause and partly to the congestion caused in
some of the larger organs by being overloaded with a venous
blood.

The pulse is ordinarily sharp and jerking, yet without the
character of force, from the systole being the result of spasm
rather than of sustained dynamic energy ; but this character
may be modified if the heart be congested or in a state of
plethora. That it is not always in unison with the systole is
due to the occasional irregularity in the gystolic action of the
two hearts; and here it ‘must be borne in mind, that it is the
systole, of the right ventricle, that prominently presents itself for
observation and to the feel, while the pulse-beat indicates the
conclusion of that of the left ventricle.

The freedom of the heart from all agitation and other indica-
tions of disease, before and after an attack, is due to its being
a healthy organ; but, during an attack, liable to the morbid
influences of spasm and congestive loading.

From the history of functional palpitation it may be assumed,
whether the paroxysms be short or prolonged, occurring rarely
or frequently recurring, that the termination will for the most
part be a restoration to health. Nevertheless, cases may occur
in which the functional disordep may originate and pass into
organic disease. Thus gevere and repeated attacks characterized
by a loading of the right heart may induce a tendency to per-
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To follow out the first indication it should be ascertained,
where possible, if the attack be essentially due to irritability in
the heart itself; or if it have its origin in some coexisting
excentrical cause. For the most part the attack is relieved by
antispasmodics—as ammonia, camphor, @ther, assafeetida, musk,
valerian, sumbul, ete., but where uritability of the heart itself is
the cause of the attack, it is generally best met by sedatives—as
opium, hyoseyamus, hydrocyanic acid, and (it has been proposed)
digitalis. TIf the attack be due to stomach derangements, as
from the presence of the gouty acids, an alkali may be useful.
In extreme cases, and where head symptoms supervene, the
extraction of a small quantity of blood by leeches or vengesection
may be useful. The mental treatment is of the greatest moment.
A confident and cheering prognosis conduces to recovery and
prevents the nervousness which exhausts and tends to prolong
the disorder,

The paroxysm being allayed, it is then well to examine
carefully into the state of health and find out where may
be the sources of this error of increased impulse. The dyspep-
sia must be relieved ; the liver is to be set right ; the uterine
functions are to be restored to regularity ; loaded bowels
relieved ; plethora subdued ; spansemia and chlorosis strength-
ened into health; exhaustion compensated for, and debility
converted into strength; and the exhausted and over-worked
must seek renovation in travel and cheerful recreation.
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law of rhythmic nutrition (Paget); and partly to a healthy
nutrition, partly to the inherent vitality or power of moving
residing in muscles, and partly to the influence exerted on the
cardiac movements by the ganglia and nerves situated on the
surface and in the substance of the heart, and other parts of
the body (Pettigrew). We may conclude that these theories,
considering who their authors are, have been not only cautiously
advanced, but ably supported by ingenious arguments. Never-
theless they do not succeed in satisfactorily explaining the mode
whereby these rhythmical phenomena of theé heart are effected.
We must content ourselves with the knowledge that the move-
ments of the heart commence in the fleshy elements which eon-
stitute its muscular fibres, and that these movements depend on
nerve agency, and not upon the immediate agency of the
stimulus of the blood. Rhythmical movement of the heart will
continue, though the stimulus of the blood be withdrawn ; while
1t ceases, though it have this stimulus, if the nerve power be
destroyed. The fact that nerve power cannot continue to exist
without the stimulus and nutrition of the blood, does not
Impugn the conclusions to be deduced from the above positions.
Though we may admit all this, the rationale of rhythmiecal
movements is thereby in no way explained, and we are com-
strained to fall back upon the comprehensive conclusion, that
it has its origin in vital, though unexplained, causes,

To the physician, there remain for study and consideration
the several disturbances, whether simple or complex, to which
the rhythmical order of the heart’s motion is liable, By the
patient they may, or may not, be recognised ; generally they are
80 recognised, and are then often the source of the greatest °
anxiety. By the physician their presence and bearing are
appreciated by the touch or by the ear; presenting to each
of these senses very different phenomena, both as regards effect
and origin. By the touch we can only appreciate the successive
thythmical errors in the frequency and the force of the systolic
movements, and in the duration of the pauses between them.
Thus there may be inequality in the strength of successive
beats, or there may be an oceasional impulse more or less

L
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the nerves and ganglia proper to the heart, proceeding from the
ganglia of the great sympathetic system of nerves, excited and
nourished by the blood it eirculates ; as also the hydraulic laws
which order and regulate the sounds and murmuus,

In considering how far error of rhythm, whether of impulse
or sound (including murmur), is indicative of but slight ailment,
or of serious disease, it is necessary to study it under its more
specific manifestations, paying every attention to special pecu-
liarities. Investigation must, therefore, be directed not only to
its phenomena, but to the causes material and functional which
induce it. Rhythmical irregulavity may be of no moment, but
there is required some positive and more negative evidence to
prove that it is not so. Though we know it may be due only to
nervous and functional causes, we also know that it may be due
to diseased conditions of the walls of the heart or of its lining
membranes, to valvular lesions, ete. ; it 1s therefore necessary to
ascertain that it is not complicated with these latter SOUrces
of evil before affirming it to be due only to the former.

It will be useful to consider the errors of rhythm under
different conditions—(1) solely of impulse, and appreciable by
the touch and sight alone; (2) of impulse and of sounds, but
unaccompanied by murmurs ; (3) of impulse and sounds accom-
panied by murmurs; and (4) the association of each or all of
these with ascertainable structural heart disease.

In any consideration of the above, it may be premised that if
thythmical errors, whether of mmpulse or of sound, be found to
be associated with murmur, there is, presumably, an indication
of evil, and that such indication can only be satisfactorily set
aside by ascertaining that the associated murmur is not of
diseased, but only of functional origin, If, however, the exist-
ence of structural disease, whether of valves or of walls, be
clearly evidenced, then a disturbance of rhythm, however slight,
must be eonsidered as indicative of serious disease. Premising
this, we may then consider the value, in diagnosis, of errors of
rhythm in those cases in which they are not thus obviously

L2
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of valvular disease; of a deficiency of nervous power; of
inflammations, as pericarditis, endoecarditis, myocarditis, etc.,
bearing always in mind that, for the most part, rhythmical
irregularity indicates irritability and weakness, rather than
increased strength. Inereased strength, as in hypertrophy, does
not generally determine to rhythmical irregularity.

A sudden pulse shock after a prolonged pause may be due to
an impaired nervous energy ; but, if the pulse shock be also
strong, and instead of being sudden has the character of glow-
11ess, 'we may suspect the impaired nervous energy is due to
some injury to the great mervous centres of the spine or head.
If the impulse be weak, slow, and yet sharp, the muscular
structure of the heart is probably so impaired as not to be able
to receive its duly required nerve power, though this latter be
really not impaired. The more rapid beat, sharp yet weak,
with a diminished pause, indicates the weakness of fever,
or the want of a due nourishment, as in spanwmia, ete.  An
intermitting pulse during, or after, fever, or other diseases,
indicates weakness either in the muscle of the heart or in
its nerve power, and therefore is of evil omen. Nevertheless,
though we may surmise evil, we are not Justified in coming
to a positive conclusion that it really exists.

Cases occasionally present themselves in which rhythmical
irregularity appears to be the mormal condition. Some are
marked by an extension of the pause (slowness); and some by
its apparent extinction, so that there exists a rapidity of beat
which defies all analysis; the impression conveyed being one
of unresolvable confusion. Both these classes of cases present
the remarkable feature of losing much of their distinctive
irregularity when under the influence of febrile attacks, The
slow pulse becomes quicker and more steady ; the rapid one less

frequent and more distinct. These eases will be, subsequently,
more particularly referred to,

In order to estimate the value of rthythmical irregularity
as a means of diagnosis, we must: not be satisfied solely with
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tone, and prolonged, with an inereased area of transmission, so
that it becomes lengthened in duration, even to running into
the second sound, while towards the apex it is dull, muffled, and
toneless, or even inaudible ; and the second sound is heard short,
loud, and well toned, perhaps accentuated. We may suspect, if
not assume, the presence, in different degrees, of hypertrophy,
and the probabilities are, that the other conditions of an hyper-
trophy will confirm the diagnosis. But other rhythmical dis-
turbances may coexist. The first sound, besides the above
characteristics, may be reduplicated and weakened, showing
that the ventricular contractions are not in unison; due pro-
bably to those of the left ventricle being prolonged by the
enfeebling and induration, which have taken place, in its walls ;
and should the position of the first sound on the right side be
lowered, as well as this reduplicated sound on the left side, there
1s probably some hypertrophy of the right ventricle as well as
of the left. At any rate, the suspicion thus aroused should be
carefully investigated. ;

When, with the above evidence of a prolonging of the left
ventricular contraction, the first sound is found to be loud, less
in duration, and transmitted over a large area, slightly raised in
position, and conducted to the left of the nipple, while the second
sound is yet louder, sharper, and more toned—in fact, if hoth
sounds are intensified, with a reduplication of the first, and with
alteration in its position, we may suspect there is a commencing
hypertrophy, with dilatation. The explanation being that the
ventricular parietes are indurated, and at the same time under-
going the process of dilatation, so that the power of contraction
1s not only enfeebled, but prolonged; and this prolongation is
greater, and therefore more marked, in the thicker walls of the
left ventricle (p. 111).

When the pulse is weak, soft, and irregular, but not pausing
i the beat, we suspect weak walls, with dilatation. If we then
find that the first sound is shortened, rapid, and unequal, has a
feeble sharpness, or is accentnated at the commencement, is
extended in area, but weak over the whole of this arvea, and
more especially at the apex; while the apex beat, on excitement,
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the second sound remains, the gradually progressive feebleness,
or extinction of the first, marks the progress of an inflammatory
weakening and degeneration. The contraction of the ventricle
18 thus shown to be the result of the feeble effort of a heart
rendered powerless by disease. Should the pulse, besides the
above characters of quickness and feebleness, pass into an irre-
gular excitement, we may suspect incipient specific inflammation;
and this may be inferred more certainly to be the case if the
valvular sounds are intensified, and with the first sound having
a ringing character on the systole; or if there be a suddenly
recurring irregularity in the sounds, so that at intervals they
pass into tumultuous action. Should there be a prolongation of
the first sound, with reduplication of the second sound, the
inflammation is probably of a nature to embarrass, if not to
weaken the ventricular structure, as is found to be the case in
endocarditis and myocarditis.

With the above characters of pulse, should the sounds be
weak and muffled, but otherwise unaltered, the impending
inflammation is probably that of a rhewmatic pericarditis,
Though the ventricles are unaffected, they are by sympathy
excited to quickness, but not to force; the tendency-in this first
stage of the disease is one of alarm and caution to the heart,
so that it seeks ease in rest and quietness.

The preceding illustrations of rthythmical disturbance, both of
impulse and of valvular sound, are due to error in the contract-
ile agency of the ventricle ; and the urgency of the condition
must be measured by the estimated physical cause for these
rhythmical disturbances. Bearing always in mind, that, as the
heart is loaded with blood, resonance and loudness are, propor-
tionately, modified, these disturbances may, to a certain extent,
be constituted as tests of the condition of the muscular structure
of the heart. Experience teaches us that the more obvious and
important sources of rhythmical disorder of the impulse and
of the sounds are to be found as the results of the inflammatory
diseases of the heart and its investing membranes—endocarditis,
myocarditis, and pericarditis—and these form a group of diseases
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pericarditis, while the impulse may be more violent and felt
over an increased area, and accompanied by a basic fremitus.
The common physical signs are the diffused, rapid, and abrupt
impulse with an increased intensity of the valvular sounds.
The distinctive characters arve, in pericarditis, friction sounds
and, perhaps, an increased area of dulness from effusion into the
sac of the pericardium; in endocarditis, murmurs with increased
percussion dulness from consequent enlargement of the ven-
tricular walls. In severe attacks of both these forms of
inflammation, cerebro-spinal complications not unfrequently
occur. In the attack, convulsions of an epileptic character may
take place, and, subsequently, chorea. The proximate causes of
these disorders are inflammation of the pericardium, with lymph
deposits and effusions of serum; inflammation of the endocar-
dium, with valvular degenerations; and of the muscular structure
of the heart itself. The remote causes are the injurious effects of
cold and moisture when the body, by overheating and exhaustion,
is rendered susceptible of their injurious influences,and, especially,
if there be the coexistence of a rheumatism in any of its forms,
but more especially that of the acute form. So frequently are
these inflammations of the heart and its membranes dependent
on this latter cause, that they have been divided (Ormerod) into
two classes—the rheumatic and the non-rheumatic. These
latter comprise the advanced stages of albuminous diseases of
the kidneys, inflammatory pectoral affections, as pleurisy and
pueumonia, eruptive diseases, more especially scarlet fever and
degenerations of the blood, as scurvy, ichorrhsemia, and py@mia.

The predisposing causes of these affections are the gouty and
rheumatic habit, especially when these oceur in full and plethorie
subjects, or are developed in the early and adult periods of life,
It is generally affirmed that the youthful male is more prone to
them than the female. I have more often met with them in the
female, especially at that period of life immediately succeeding
the establishment of the catamenia. For the most part, these
cases have proved, from an early association with a chlorotic,
or anemic, condition of the blood, severe and very intractable.
Examples often present themselves in the persons of domestic
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by very great general and local distress. This distress is not
always to be relieved. '

Separately from, and independently of, all inflammatory
affection, ervor of rhythm, both of impulse and of sound, may
be induced by accidental and purely statical causes, such as the
rupture of the tendinous cords, the rupture of a valve, aceumu-
lations of coagula in the ventricles, more especially in the right
one, ete. ; but these instances of disease are generally also asso-
ciated with a murmur, and if their existence is to he diagnosed,
it is rather from this morbid sign than from the rhythmical errors.
They not unfrequently occur as euriosities of medical experience,
and it must not be lost sight of that they may present themselves
for observation.

Errors of rhythm may be observed, occasionally, under civeum-
stances which lead to the conelusion they are mainly due to
some diseased condition of the valves. In ome class of these
cases, the indications are a doubling of the pulse-shock, fol-
lowed by a pause of ordinary, or somewhat prolonged duration.
Both the pulse-shocks are feeble, the former of the two being
obviously the weaker. The pulse under the circumstances may
be said to be dicrotous. On examining the heart, there is also
to be observed a double impulse, indicative of there being,
for one pause, two ventricular contractions, rapidly and almost
continuously following each other. The pause is ordinarily
lengthened. The first sound, generally indistinet, sometimes
passes nfo a murmur, and is always extended, even to being
prolonged into the second sound. Tt may be stated in another
way : the first sound is not only disordered in character, but
is divided and lengthened by imperfectly completed systolic
contractions, while the pause or diastole is not materially dis-
arranged. Sometimes the pulse-shocks are deficient when the
doubled impulses of the ventricle, though weak, are appreciable,
thus presenting the characteristics of g false intermittence.

This doubled impulse appears to be due to the ventricle
being inadequately supplied with blood, and in order to com-
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irregularity is always of serious import. Here we shall speak
only of those cases which are independent of any such compli-
cation. Under these circumstances, if the sounds generally are
intensified, the pitch of the first sound being heightened, some-
times even to the extent of being a short sharp knock, while the
second sound, save in intensity, is not materially altered, we
infer there is a nervous heart. In extreme cases, there may be
so much ventricular irregularity as to induce, in place of the
normal rhythmical sounds, an ill-defined ¢ fremitus,” and so
much force as to induce a metallic ringing, with a rubbing
murmur on the systole.

Thus the impulse of the heart, which in health is rarely
appreciable, and its friction never, respectively become so to the
touch and to the ear. These abnormal conditions may exist
to such an extent as to entirely obscure the first sound.

The fremitus in these cases is neither perfect nor well defined,
as it is when occurring in organic disease; at least, it is not
found to be so in the heart itself. It may, however, be a well-
defined fremitus, under the circumstances of funectional disorder,
in the aorta and in the course of the great vessels, and, in fact,
often 1s so.

Oceasionally a reduplication of the second sound is observ-
able. Generally both the reduplicated sounds are more clear,
defined, and uniform than when the reduplication occurs in
connexion with organic disease. This may be accounted for by
the fact that, in addition to the excited agitation of a nervous,
but physically perfect, heart, there exists a spasmodic want of
consonance in the action of the two ventricles, so that their
systole is not effected in unison.

As a general rule, these cases of rhythmical irregularity are
not subject to any complication with a globus hystericus, so
frequent in other nervous affections.

Irregularity and rapidity of pulse appears to be in some rare
cases the normal condition, instead of only a passing paroxysm.
Three notable cases of this kind have passed under my obser-
va!?inn. In each the habitual rapidity of the rhythmical irregu-
larity was such as to defy any very satisfactory or perfect
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power, and the valvular sounds be, at the same time, dispropor-
tionately intensified, the first sound having a clicking quality
and the second shortened, the irregularity is concluded to be
due to a thinning of the blood or a deficiency in its quantity,
as In anmmia, chlorosis, scurvy, or exhaustion after hemor-
rhages ; for the less the heart is loaded with blood, especially if
it be thin in quality, the louder the sounds and the sharper their
resonance. In hemorrhagic exhaustion, aortic thrill is super-
added ; in aneemia and chlorosis, thrill of the pulmonary artery,
If the pulse be fluttering, irregular, and without force, with a
false palpitation over the heart, and the pause is so prolonged
as to pass into syncope, there is that nervous condition of
the heart which, in the female, is associated with hysteria ; in
the male with a low excitable nervous condition.

It may be assumed that intermittence is an undue prolonga-
tion of the pause, and that this prolongation is due to an
mability in the heart to, rthythmically, resume its systolic action;
are we, then, justified in asserting, supposing this prolongation
of the pause on the one hand, and the absence of contracting
power in the ventricle on the other, constitute syncope, that
therefore intermittence, as evidenced in the pulse, is allied to, if
it be not in quality, syncope ? The subject will be referred to in
a subsequent page.

It must always be borne in mind that the above symptoms
of rhythmical irregularity in the heart, being due to a morbid
nervous excitement, may be greatly interfered with, even over-
laid and masked, by the urgency and magnitude of the diseases
that cause it, by the nature of the antecedent bodily condition,
and by temperament, either separately or conjointly. The
special description of these sources of difficulty, however, more
particularly belongs to the history of each of these diseases.

The preceding illustrations of error of thythm, whether with,
or without, valvular disorder, indicate the existence of a dis-
ordered action in the heart, which may, or may not, be grave in
its nature. The conclusions as to this must be mainly arrived at
from the indications, which may he afforded by the ascertainable
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siding of the causes that induced them, rapidly and entirely
pass away, and apparently leave no traces of their having
existed. As a general rule they cause no subsequent disorder :
or, if any follow, it is rather to be traced to the predisposing,
and immediately exciting causes of the rhythmical irregularities.

In these cases we are justified in saying that danger is
indicated when there coexists ascertained disease in the heart
itself. The danger belonging to, and being measured by, the
character and amount of this disease. Where no such ascer-
tained disease exists, the rhythmical irregularity is not conclusive
of the special physical condition of the heart, but it may
be such as to conduce to a well-grounded suspicion of its
existence; and may also aid towards forming a correct diagnosis.
In other cases it indicates little else than dyspeptic irregu-
larities, or angmic states of the blood ; or is the accidental
symptom of inflammatory and constitutional diseases, etc., ete.
In all these cases the prognosis must be derived from the
urgency of the exciting disease rather than from the rhythmical
irregularity. But whatever may be its immediate source the
prophylaxis is to generally strengthen the nervous condition
of the system, and to observe a regimen that may not result
In indigestions, or the development of gout, or in any way
conduce to exhaustion of mind or body. The treatment is,
after ascertaining the source of the thythmical irregularity,
whether this be physical, or functional, dyspeptic, an@mie, or
hysterical, duly to minister to these several affections, so as at
once to counteract, and remove, the causes that induce it.

It was mentioned incidentally, in a preceding page, that in the
course of these rhythmical irregularities the pause might be so
lengthened as to pass into syncope. Seeing that the termination
of life,in a large number of persons having heart disease, is imme-
diately produced by this cause, it is, if not of importance, at any
rate of interest, to consider the phenomena that characterize an
attack of syncope, and to determine, if possible, its nature and
origin. - Syneope, or fainti ng, it is said, may occur instantaneously;
generally speaking, it has a premonitory stage, usually of a few
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effectually annihilate this power. It is said the rhythmical
action of the heart cannot be arrested for a longer period than a
minute. Recovery is then impossible, and death ensues.

Now, what are the conditions, and the exciting causes of syn-
cope ? Isit necessary that there should be a feeble, or a diseased,
heart for its development? Certainly not, for we find that it
constantly occurs in those in whom there is not the slightest
ground for assuming the existence of disease or feebleness, or even
tendency to disorder, of the heart. On the other hand, the re-
markable fact presents itself, that every variety of diseased heart
may exist, and run its course to a fatal termination, without the
slightest manifestation of syncope. Doubtless syncope occurs
more frequently in those who have diseased learts, than in those
not so affected; and, in the history of heart disease, the con-
sideration of this disorder is an important element, as the
termination of life is often due to its occurrence ; but the larger
number of those afflicted with heart disease do not die from this
cause. If we carefully analyze the symptoms of a syncope, we
find the greater proportion of them intimately allied to many of
those, essentially, characteristic of disorder of the nervous system,
and that these may occur, independently of any complication,
with a fainting at the heart. The after effects, too, of an attack
of syncope are more often those of the nervous system ; even to
relaxation of the sphincters, eonvulsions, or partial paralysis.
Moreover, the symptoms of syncope developed in the heart are
allied to, if not identical with, many of the manifestations of
disorder which take place in this organ, many of which have
just been described as illustrations of the nervous rhythmical
disorders of the heart, and which are notably caused by disorder
in the nervous system; such as those ordinarily induced by
indigestion, fright, mental emotions, and similar causes,

On considering all these circumstances, may we not assume that
syncope has its primary origin in, and is essentially a disorder
of, the nervous system, and that one of its main and characteristic
seats is in the heart ; that if the heart be naturally feeble, or if
it be diseased, it is not only more liable to the attacks, but
the attacks themselves are correspondingly more developed, and
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heart, and, more recently, of a confirmed albuminuria, presents
the following symptoms:—The pulse is small but regular, the
breathing unembarrassed, and there are, apparently, neither
cerebral, pulmonary, nor stomach complications. She is very
cumbrous from cedematous swellings of the abdomen and legs,
so that for some time she had not taken rest in the horizontal
position. Whilst in this state it was sought to relieve her
by active purgatives, but in the midst of doing this, a distressing
state of failure in the power of the heart’s action supervened,
occurring in paroxysms, lasting, may be more or less, for an
hour. Though speaking of faintness, and showing, as regards
the pulse and the respiration, a considerable amount of debility
with disturbance of rhythmical action, she neither exhibited
nor experienced any cerebral distress.

If we regard carefully the symptoms of the preceding cases,
we see that the first is evidently one of well-marked syn-
cope without any organic complication, the attack being due
solely to morbid nervous influences. The second is an illustra-
tion of vertigo—probably a transient form of syncope—occurring
in one, who, as it so accidentally happened, had a structurally
diseased heart, and which was thus more obviously affected
than it otherwise might have been. The third case is probably
not one of syncope, but of a true physical failure in the power
of the heart caused by nervous exhaustion. The heart itself
being in the last stage of structural disease and inefficiency.

But syncope may, and often does, take place in confirmed
cases of heart disease, more especially of the nature of hyper-
trophy, and of dilatation with fatty degeneration. T have seen,
in such cases, heemorrhages of very considerable amount, con-
cluded by the occurrence of a perfect, though not fatal, attack
of syncope; the pulse heing weak and the pause prolonged
with the most entire suspension of mental and nervous power.
Such an attack has lasted for many minutes, and then, perhaps,
after a few long-drawn sighs, and a struggle towards, but not to
the recovery of, consciousness, the state of syncope has recurred.
The return of conciousness appeared always to be the indica-
tion of the termination of the attack, Cases of an analogous






CHAPTER IX.

THE PATHOLOGICAL INDICATIONS OF ENDOCARDIAL
MURMURS.

TuE pathological indications, to be derived from the errors
taking place in the normal phenomena of the heart, have been
hitherto considered irrespective of the occurrence of murmurs.
In a preceding chapter (IV.) these have been described, together
with their origin, in relation to the several valves, and the circu-
lating fluid. Here it is proposed to consider the disordered
conditions with which they are associated, in order to diserimi-
nate, so far as may be, the extent to which valvular disease,
presumably, is the measure of danger to health and life. To do
this it is necessary to consider the circumstances causing, and
caused by, them ; or in any way influencing, or associated with,
their existence.

These murmurs may be caused by lesions to which the valves
are subject, mainly the results of inflammatory and degenerative
processes and statical injuries, and of congenital imperfections ;
by the want of a proper adjustment of the valves they have to
close ; as, also, by the nature of the fluid that passes through
these apertures. The valves may be thickened—have deposited
upon them false membrane, lymph, earthy, bony, and athero-
matous matters. They may be stiffened, wrinkled, and uneven ;
may be adherent to neighbouring parts and to each other ; may be
the subject of ulcers and erosions; and of violences and injuries
causing disruption of their normal continuity. Hence they
acquire conditions which neither admit an even, or full, flow
of blood through the apertures to which they are attached, nor
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adequately close them against its return. The valves, though
healthy themselves, may, however, prove to be inefficient from
disease in neighbouring parts. The most ordinarily occurring of
these are dilatations of the walls of the ventricles by which the
apertures are so enlarged that the valves become insufficient to
close them, as was their wont ; or the murmurs may be caused
by the blood itself; this being so altered whetherin quantity or
quality as in passing through normal apertures to originate
sonorous vibrations. These several valvular lesions, and sources
of murmur, may occur separately, or in association with each
other. When considering the phenomena incidental to a case
of murmur, whether simple or complicated, it must be borne in
mind that, beside the physical valvular condition which may
originate a murmur, and which condition may be fixed and
unalterable, the question of “force,” consequent on heart power,
must be taken into account. Force, more or less, is necessary
for the manifestation of a murmur. It may be that a murmur,
which under a given amount of force is always to be recognised,
may, on a diminution of that force, be materially lessened, or
absolutely undeveloped. This evanescent character of murmurs
18 conspicuously observable in cases of very advanced valvular
disease. It will, therefore, be understood that extent, and
intensity, of a murmur are no sure measures of the amount and
nature of disease.

The appreciation of this modification of a murmur is not
only, under such circumstances, of importance, but it has a
further practical bearing; for it is sometimes necessary, where
there arises the suspicion of a murmur, to test it by inducing
some unwonted amount of action in the heart.

Though murmurs, persistent for years, may thus entirely dis-
appear, it is but rarely found that the normal sounds are re-
established. They are superseded by muffled and obscurely
marked sounds, recognisable neither as murmurs nor rthythmical
valvular sounds,but only as roughened, or “to-and-fro,” vibrations.
Nevertheless in some cases murmurs, which, for a time, have
taken the place of normal valvular sounds, may pass away, and
the valvular sounds be again heard. In the former case, debility
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and loss of power, are, generally, the source of the disappearance
of murmur; in the latter the subsidence of valvular insuffi-
ciency, or the restoration from a morbid condition of the blood.
Hence, not only the condition of the valves, but the condition of
the walls of the heart, or the motor power of the blood, and the
health of the system, as influencing the condition of the blood,
become elements of serious consideration.

Before referring to the value of the murmurs occurring in the
several valves, we are, from experience, fully justified in assert-
ing, as a general proposition, that the existence of any one
of them, if there be also present other recognisable disease
of the heart, whether active or chronic, is to be considered
of serious import; and experience also justifies us in stating
that neither of them, without such complications, is to be classed
as symptomatic of necessarily fatal disease; for, apparently,
very marked congenital or subsequently acquired murmurs
may exist for the natural duration of life, and, in some in-
stances, even without ostensibly inconveniencing the subject
of them.

Nevertheless murmurs have their significance, and, for the
most part, this is to originate a suspicion of the existence of val-
vular injury ; and that this injury is indicative of danger, present
or prospective. But can we from the murmur itself precisely
indicate the nature and the amount of the valvular injury, or
can we predicate its eonsequences? We can do something, but
we cannot do all. We can recognise systolic from regurgitant
disorder, and that is information of the greatest significance ;
but beyond this we can do but little.

A feeble sound may be associated with the worst of val-
vular injuries, while one that is loud and harsh may be caused
by injury comparatively unimportant. This seeming divergence,
of cause and effect, is so marked that the axiom has been pro-
pounded “the louder the murmur, the less the actual amount of
mischief inflicted.” For the true indications of the state of the
valve and its vital influences, we must look to other, and more

general conditions than those, solely, of the murmur, which
emanates from it
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define from the rapidity and rhythmical irregularities of the
heart’s action. It is probable that, in each of these forms, there
is also some degree of myocarditis, as there undoubtedly is when
the endocarditis is of an acute character.

Experience also shows that valvular disease sometimes
follows symptoms of even a less marked, slower, and more
insidious form of endocarditis. With slight occasional attacks
of dyspncea, and some passing feeling of oppression of the
precordia, there occur an abiding tendency to despondency,
restlessness, and want of sleep. These latter symptoms sub-
side after a time, but rarely before the valvular disease is
confirmed. This form of chronie endocarditis is mainly due
to the gouty diathesis, and affects the aortic valves. The
preceding forms belong rather to the class of rheumatic in-
flammations, and chiefly affect the mitral valve, and to a less
extent the aortic. A case illustrating the chronic gouty form
presented itself to me under peculiar cireumstances. I ex-
amined a gentleman aged 63, for an assurance office. Of a gouty
habit, he was, as regards the heart, free from all suspicion of
disease. Three years afterwards, he having, in the meantime,
fallen into an anxious, restless, and an hypochondriacal state, but
from all of which he had entirely recovered, I re-examined him,
and found, to his surprise, a well-marked systolic aortic murmur ;
for he had experienced no pain in the region of the heart. He
maintained his wonted energy for six years, and then infirmity
accumulated rapidly upon him. At the age of 74 he succumbed
to all the inconveniences of confirmed heart disease.

The results of these mflammatory diseases of the endocar-
dium, whether acute or chronic, are, as regards the valves, the
lesions so commonly observed. Those of rheumatic origin, for
the most part, commence in lymph deposits, those of gouty
origin in atheromatous degenerations. The deposits, which are
at first soft and of an uniform round shape, in due time, flatten,
become warty, or cartilaginous in density, and then the seat of
bony deposit. The valves otherwise are thickencd, sometimes
glued down, or portions glued together. False membranes or
bands may be formed, and the endocardium generally 1s
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thickened, indurated, roughened and loses its normal polish.
The valves both aortic and mitral, are thus structurally and
functionally impaired ; the aortic, more often than the mitral,
in the chronic and gouty forms of disease; the mitral valve in
the acute and rheumatic forms, but neither valve is exempt in
elther case.

The injuries, which the valves experience from violences, are,
mainly, examples of simple rupture of the fine muscular
structures attached to the mitral and tricuspid valves, or of
one, or more, of the segments of the aortic valves. They are
but rare sources of mischief, and rather belong to the curiosities
of medical experience,

Valvular diseases, however induced, are sufficiently bad in
themselves, but, for the most part, they do not stand alone.
They are found intimately associated with many of the diseases
occurring in the important organs of the body. The more
prominent of these are diseases of the lungs, with nervous
disturbance of breathing, congestions in the liver and kidney,
cedema, and dropsy; but the most serious are the structural
changes in the muscle of the heart itself—more especially
hypertrophy and dilatation. It is commonly stated that hy-
pertrophy and dilatation are the mechanical results of valvular
obstruction, and also that the operation of the hypertrophy,
thus induced, is of the nature of a serviceable compensation
for the, otherwise, injurious consequences of the obstructive
disease. I have ventured to suggest, where they are asso-
ciated together, that the mechanical origin of the hypertrophy
is mot, in all cases, evident; and I would add that the theory
of the hypertrophy being a serviceable and beneficial compen-
sation, against the evils of obstruction, is not tenable. Doubt-
less valvular disease, and hypertrophy, are commonly coexisting
conditions ; but, for the most part, the exciting causes of the
former are also sources of the latter; and examples are not
infrequently presented for observation in which the valvular
obstruction is considerable, and presumably of long standing,
and yet there exists but little or no hypertrophy. As regards
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prognosis, the question is an important one; and, at any rate,
1s worth examining from another point of view than that of
the recognised one. The issues raised are, whether the hy-
pertrophy associated with valvular lesion is due to statical
causes depending on this lesion, or is it of independent and
vital origin ?

Cases have occurred within my own observation in which
there has been the extremest amount of aortic valvular
disease, with little or no ventricular enlargement ; and similar
cases are recorded in nearly every work that details the patho-
logical anatomy of heart disease. Dr. Peacock details two
cases that may be thus classified ; and Dr. Tilt, who, while
saying that enormous enlargement is observed in cases in
which the contraction or insufficiency is small, states, on the
other hand, that in some instances in which the obstruction
must have been extremely great, the size of the heart has
been found slightly or not at all increased; and he refers,
especially, to a case in which the aortic orifice was so much
contracted as hardly to admit of the passage of a small probe.
Dr. Chambers, in his “ Decennium Pathologicum,” states that,
In the cases he analyzed of chronic disease of the valves,
including mitral and aortic combined, aortic alone and mitral
alone, the walls were healthy in 30 per cent. Disease of the
aortic valves alone is stated to be about 25 per cent.

From the history of some of these cases there is reason
to infer they were of congenital origin, and thus a life-long
existence of the extremest obstruction had failed to induce
hypertrophy, or, in some of them, even the suspicion of the
existence of heart disease.

Let us consider the converse of these conditions ; the presence
of well-marked and extensive hypertrophy, with only the slightest
amount of valvular lesion, and such as, it may reasonably be as-
sumed, to produce neither obstruction nor regurgitation. Post-
mortem examinations very constantly exhibit these conditions ;
a few slight vegetations on the faces or edges of the valves, with
largely thickened walls. Then we have the further fact that
~mitral obstruction, without the least trace of any aortic valve
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disease, and, therefore, supplying none of the elements, accord-
ing to the mechanical theory, for increased energy in the ven-
tricle, is almost as constantly associated with an hypertrophied
condition of the walls, as is aortic valve disease. Some of
the most remarkable cases of hypertrophy have occurred under
these circumstances.

Cases also occur in which the right ventricle is hypertro-
phied as well as the left, though the aortic valves are alone
diseased, and though at the same time there are no indica-
tions of any coexisting pulmonary congestion; and then there
are the numerous cases in which hypertrophy exists, though
there be no valvular disease. The phenomena, which are
generally attributed to valvular disease, are notably observed
in these cases.

If we look to the origin of valvular disease, we find, in the
larger proportion of instances, it is to be referred to causes which
also produce hypertrophy, but more especially to endocarditis
in some one or other of its forms. This promptly induces
myocarditis, and, consequently, structural disease in the walls,
which is generally fully established before the valvular disease ;
so that instead of the hypertrophy being the result of the
valvular disease, it not only coexists with, but precedes, it.

It may perhaps be said when rupture of the aortic valves
takes place, through violence, that it is subsequently found
there is a condition of ventricular hypertrophy ; but it does
not follow that, in these cases, there may not have been, on
the one hand antecedent wall disease, or, on the other, that it
might not be set up by the irritation thus caused to the heart
generally, and to the endocardium more particularly. At
any rate, looking to the amount of obstruetion and regurgi-
tation induced under these ecireumstances, and also to the
amount of hypertrophy, there rarely exists sufficient physical
cause, or time for its development, to permit the conclusion that
the hypertrophy has been the result of merely mechanical
operations.

Seeing that the aortic valves may be obstructive, without
inducing hypertrophy, and that hypertrophy is generally a con-
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dition antecedent, and therefore independent of valvular disease,
one may reasonably infer that the hypertrophy is not the statical
or mechanical result of the valvular disease, but that it has an
independent, though probably coexisting vital origin. It is
doubtless probable, if disease be set up in the ventricle, that
the effects of subsequent or contemporaneous valvular disease
may serve to irritate and increase the ventricular disease; but
Judging from the cases, congenital and otherwise, in which no
hypertrophy has been developed, it is also probable that valvular
disease is not adequate, in an otherwise healthy heart, to set up
disease, or to overcome the strength and elasticity of its muscular
fibres. If we take the various elements of heart disease in their
ever changing proportions of valvular obstruction, of hyper-
trophy, and of the existence of either, or both of these, in their
relation to the duration of time, it is difficult to arrive at any
law of cause and effect. We see everywhere a coincident, and
mutual, origin and dependence of disease; and that congestion
and inflammation in one portion of an organ affect other por-
tions of it or other organs. Hence the disease in one portion of
the heart may induce disease in another portion; and though
there may be a consenting dependence and mutual influences in
all the larger organs, the lungs, the liver, the kidneys, the
brain, it yet by no means follows that these diseases are all to
be referred to statical causes, to the exelusion of those which
are vital and independent in their origin.

It is generally understood that dilatation is preceded by
hypertrophy, and this is probably the case. The inflammatory
processes which primarily induce the hypertrophy, sooner or
later subvert the muscular structure of the heart, and then
dilatation, partial or general, sets in. It may fairly be assumed
that, in such event, the ponding back of the blood by valvular
obstruction has its direct influence.

In respect to the second position, that in the accident of val-
vular obstruction, the enlargement of the ventricle is conserva-
five and compensative, a long and careful clinical study of the
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tion of rhythmical action, without increase of foree, if not
conservative might, theoretically, be deemed compensative ; but
experience shows that, if the valves be diseased, both increase
of force and acceleration of rhythmical action are injurious ;
while safety remains in quietude hoth of mind and body.

Hitherto the murmurs referred to have depended on valvular
changes, but there are also the murmurs which have their origin
in a deficient amount, or a disordered condition, of the blood.
These inorganic murmurs have characters that soon realize their
true origin to the practised ear. They are systolic, basic, and
chiefly heard in the precordial region, with conduction in
course of the great vessels. There is no apex murmur, but, at
the apex, synchronously with the murmur, the first sound is
clearly defined, and has a metallic ringing sound. The tone of
these murmurs is musical, cooing, soft and of low pitch, and
with these characters they are traceable for some distance in the
contiguous large vessels. They are remittent, and not intermit-
tent, as is the murmur transmitted through the juoular veins
when there is insufficiency of the tricuspid valve. As a rule
they are always accompanied by palpitation, which is constant,
while the murmurs are not so; they may oceur suddenly, and as
suddenly subside, or they may persist for days and weeks. The
palpitation generally has quickness, is spasmodie, and does not
convince one of force, it has activity but not power, but
when excessive, the murmur is inecreased in tone, and some-
times, indeed, is only to be traced when the heart is excited or
agitated.

The immediate causes of these inorganic murmurs are (1)
deficiency in the general amount of blood ; and (2) alterations in
the proportions and quality of the constituents of the blood.
The former constitutes anemia ; the latter comprises spansemia,
chlorosis, and the allied degenerative blood diseases.

The anemic murmur has jte seat in the aortic valves, and is
readily traceable through the larger emergent arteries ; but it is
not a murmur of frequent occurrence, It is remarkable the
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urgent ; it partakes more of the character of a hysterical faint-
ing; there is anxiety of the precordia, with pain, dull, heavy,
and persistent, below the left nipple; the pulse is small, weak,
and quick, throbbing or bounding, often intermitting; the
countenance 1s pale, puffed, doughy, and wax-like, and presents
that character which has given to this disease the name of the
“green sickness;” blushing is easily excited, giving brilliancy
of expression to the eyes, the lips are bloodless, the tongue pale,
coated, and enlarged, and generally exhibits the impressions of
the teeth; there is a general tendency to puffiness of the integu-
ments, and often to cedema ; the bowels are confined and flatu-
lent; and the peristaltic movements often accompanied by a
borborigmus ; the urine, large in quantity, is pale, free, and of
low specific gravity; the appetite is capricious, sometimes
excessive, more often feeble and depraved, desiring unusual
aliments, and rejecting those ordinarily used; the breath is
loaded, and there are evidences of congestion of the liver ; piles
are not infrequent; exertion both of mind and body is irk-
some ; the sensibilities are blunted, and there is a tendency to
hysteria, with singing in the ears, headache, and vertigo.

It is in the course of the protracted and chronic form of
these affections.the peculiar swellings of the thyroid gland,
and the profrusion of the eyeballs (exophthalmos) oceur.
In this district the complication of swelling of the thyroid
gland is often met with, and occasionally cases of exophthalmos.
Within the last four years two cases of this latter have
been under my own charge, and one recently, in the person
of a young woman, under the care of Dr. Lewis Shapter.
The symptoms were severe and agaravated, and she suc-
cumbed to the exhausting effects of the disorder. During life
there was an abiding systolic murmur, with undulating pul-
sation diffused over the pulmonary area; the pulse was small
and quick, and the respiration hurried and easily excited.
The thyroid swelling materially interfered with the taking a
due amount of nourishment. The main feature as regards
the heart exhibited on the Pﬂslrlﬂurtcln examination was
dilatation of the right ventricle, but with no disease of the
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The question arises what is the immediate origin of these
endocardial inorganic murmurs. Is it due to the mechanical
consequences of the alterations in the quantity or density of the
blood ; or is it due to irregularity in some of the rhythmical
actions of the heart from false stimulation? When murmurs
are produced by over-exertion, or in chorea, epilepsy, ete., we
reasonably assume them to be due to faulty muscular or tendi-
nous operations. The immediate cause of blood murmurs is not
so easily stated. In ansmia there is a lessened amount of
fluid, and that which remains may be altered in quality; in
chlorosis and spanemia the blood is lowered in density, has
relatively a less proportion of its red constituents, and these are
altered in quality, being smaller in size. Doubtless the less
dense the fluid passing through tubes, the more high-pitched
and distinet are the vibrations of sound caused by it ; oil or
treacle forced through a French-horn or the tube of an organ
would fail to produce the clear vibrations which the air does.
This law of the production of variety in the tone and character
of sound by fluids of different densities may, to a certain extent,
be applicable to the generation of these blood murmurs. It
must, however, be borne in mind that the blood being lessened
in quantity, or altered in quality, morbidly excites the heart to
nrregular action, and that this irregular action is violent and
spasmodic in character, and is, without intermission, abiding in
duration, while the murmurs are usually, not persistent but,
remittent. The immediate origin of these inorganic murmurs is
a subject of much interest, and well worthy of accurate investi-
gation.

The organic murmurs emitted by the several valves may be
now briefly considered ; and, in doing so, it will be convenient to
refer, first in order, to those of the mitral valve, They are either
systolic, regurgitant, or both, and argue areater or less disease of
the valve or its inaccurate adjustment from disease of the ven-
tricle. Obstructive disease in the valve may exist with, or inde-
pendently of, regurgitant incompetency. Theoretically a dias-
tolic, or, as it is now generally styled, a pre-systolic, murmur
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amount of congestion, and of deficiency of blood flowing onwards
from the heart, and, therefore, an inadequate systemic supply
takes place, yet obstructive mitral disease is not necessarily
associated with disease of the left ventricle ; as is so very com-
monly the case when mitral insufficiency exists. Moreover the
ill effects of mitral regurgitation are likely to be more rapidly
and energetically developed, than are those of obstructive
disease, by reason of the systolic being greater than the dias-
tolic force.

Though the mitral regurgitant murmur may be caused by a
diseased condition of the valve, which both permits regurgita-
tion and induces obstruction to the flow, it may also be due to
causes which are entirely independent of any such conditions.
There may be a regurgitant murmur though the mitral valve be
not in any way diseased. It may, in fact, be due to any of
those causes which induce deficiency of closing power; and
conspicuous examples of this want of adjustment oceur, when,
though the valves are healthy, there is extensive dilatation of
the aperture or disease of the walls, especially towards the
apex, of the ventricle, or rigidness of the tendinous cords.

The existence of these several sources of valvular incompe-
tency constitutes disease, and experience shows that in some
cases 1t may arise from permanent and incurable physical con-
ditions, whilst in others it may be due to temporary ailment
only. As the disorders induced by permanent disease of the
mitral valve are generally serious in their nature, and painful
and fatal in their tendencies, it is useful to discriminate

between those that are transient and those only susceptible of
alleviation. A

The general symptoms and the consequences of an obstructive
mitral flow and of régurgitai;iun are, in the main, very similar,
and may, as far as any practical inferences are concerned, be
considered together. Bearing also in mind that the predomi-
nant murmur generally heard, though the physical conditions
of obstruction may exist, is almost invariably systolie and
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SYMPTOMS OF MITRAL DISEASE, 187

eventually of dilatation, being usually concomitants of an acute
attack of mitral valve disease, must also be taken into account.

The secondary symptoms have great significance. The lungs
become loaded with blood, then permanently congested, and in
extreme cases, hepatized; the breathing is oppressed, the
respiration sibilant; there is a short, frequent cough, with a
pituitous frothy expectoration, at times tinged with blood;
or there may be occasional hemorrhages. As the disease
advances the right heart and cave become loaded and dis-
tended, and venous congestion is the result. The other main
organs then participate in the difficulties ; the liver is gorged
with a black bile, and shows indications of being enlarged, and
anasarca, and, may be, effusion into the cavities, supervene, the
funetion of the kidneys being, at the same time, arrested ; the
brain is also affected ; there are occasional giddiness, headache,
and lethargies, so that its functions are impaired. This state is
generally very persistent, and months arve often passed in a list-
less, semi-conscious state ; the countenance is puffed and turgid ;
the cheeks suffused with dark blood, and the lips and the
extremities become livid from the universal prevalence of
capillary obstruction ; the digestion is depraved, and there is
an abiding nausea and flatulency.

These symptoms sometimes supervene rapidly on the first
attack, or they may, in variously modified forms, continue for
years, and during which notable relief to the more urgent of
them, by judicious management, is often obtained. This
amelioration rarely continues long, and a recurrence of the
disease in its more formidable aspects takes place. With a
feeling that death may occur at any moment life is thus often
prolonged ; sometimes in a state of oppressive suffering, or half
stupor. For the most part it is a form of disease that is
terminated, not so much from any sudden failure of the
heart, as from the secondary effects upon the large organs,

or from dropsical effusions, especially into the parenchyma of
the lungs,

Such is the not unusual history of a case of disease of the
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to be heard at the point of the left scapula; the respiration at
times is slightly hurried. It is probable that for the first
twelve years the condition was rather that of deflection in the
current of the blood, than of amount regurgitated ; that after
the bronchitis, and by the shaking of the cough, the cause of
this was lessened or removed, and left a roughened valve only ;
and that, now, structural change in the parietes is commencing.

The pre-systolic murmur, though generally associated with
the regurgitant, may, as just observed, occur independently of
it, and therefore indicate to a certain extent, a less amount of
present and future danger; and it may also occur without an
amount of obstruction adequate to induce a ponding back of
the blood, as when slight lymph deposits on the edges of the
valve take place; and it may also be induced by temporary
rigidities due to rheumatic and other inflammatory disorders.
These are not infrequent sources of a pre-systolic murmur, and
deserve very careful consideration. Their diagnosis must be
sought mainly in the entire absence of pulmonary difficulties,
and partially, in there being no evidence of engorgement of the
left auricle. Assuming these conditions, and also that there is
no irregularity in the impulse of the heart’s action, and no
evidence of wall disease, a pre-systolic, or flow, murmur through
the mitral valve, whatever suspicions it may originate, does not
absolutely imply vital unsoundness.

The presence of a regurgitant mitral murmur must not always
be too readily assumed. It has just been observed that this mur-
mur very often confuses a due appreciation of the pre-systolic, but
the converse also obtains. The pre-systolie, and that, too, from
only slight causes, is stated to be by some recent ohservers,
80 sonorous, predominant, and prolonged, as to conduce to
the conclusion there is regurgitant disease where really none
exists.

Though there be a regurgitant mitral murmur, if it be not
persistent, or if there be no evidence of weak or dilated heart,
or of pulmonary complications, the actual presence of diseased
structure is not to be inferred. Murmur may be due to many
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relieve the associated errors of functional disturbanece, Con-
gestion of the lungs is relieved by expectorants, sedatives, and
demulcents; of the liver, by aperients; and the kidneys, by
diuretics : @ther, and the nitrous wther are effective general
medicines.

The want of appetite, so frequent in advanced stages of
the disease, is often relieved by antacids, with light bitters,
and the ecitrate of iron, or other light forms of chalybeate
salts.  Acids, which are useful in the early stages, cannot
now be well borne. Stimulants are injurious: they induce
heat and restlessness.

Long observation has shown that the aortic valves are subject
to lesions depending on (1) congenital, (2) inflammatory, (3)
degenerative, and (4) accidental causes, and experience has
shown that the lesions thus established may induce murmurs
both of flow and of regurgitation ; also that the murmurs are, in
some cases, associated with diseased conditions of the wvalve
indicative of fatal tendencies, while in others, the conditions
are consistent with prolonged life, and without sensible incon-
venience ; and experience has also shown they are the seat of
murmurs, though there be no kind of valvular disease. The
flow aortic murmur is essentially systolie, and may, therefore,
easily be confounded, as previously pointed out, with the mitral
regurgitant murmur. When it occurs uncomplicated with other
valvular sounds, the first sound is audible at the apex, but the
second sound is ordinarily difficult to trace, or only towards
the sternum, and this may probably be, not the aortic, but that
of the pulmonary semilunar valves, The murmur itself often
offers a wide range of sound for observation ; it may be only
a slight purring tremor; it may have a soft musical pitch; it
may be blowing, rasping, sawing, or grating. It is gene-
rally sharper and more harsh in tone than the mitral regurgi-
tant murmur,

The former class of murmurs may probably be materially
determined, as regards the character of these sounds, by the
nature of the valvular lesion, for the valve may be only
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Should pulmonary or venous congestions oceur, they are pro-
bably to be attributed to the development of complications
with other diseased states of the heart, more especially hyper-
trophy and dilatation of the ventricle, with mitral valve cis-
turbance, and, indirectly, with congestion of the right heart. But
the more important complication is that of insufficiency, which,
m advanced stages of constrictive aortic disease, may be said,
invariably, to take place, so that, besides the constrictive, there
is regurgitant disease. The valves in one or more of their
segments may become so thickened, or so shrivelled, or so other-
wise involved in a diseased condition of structure, that their
function of effectually closing the aortic aperture is impaired.

Though this insufficiency may occur as the sequel of the
original disease causing the primary state of constriction,
it may also exist independently of this latter. Regurgitation
may, therefore, exist without obstruction to the flow. However
it may arise, the symptoms will be the same ; the diastolic mur-
mur thus induced will take the place of, and annihilate, the
second sound. It is softer, not so rough, and more prolonged,
than the systolic flow murmur; it is musical and cooing, and
may be in these characters even loud; it is heard mainly
towards the centre of the sternum, and, when it is assoeiated
with a constrictive murmur, presents a “to-and-fro” sawing
character; the constrictive murmur being harsh, the regurgitant -
soft. It sometimes communicates a thrill to the left of the
sternum. The pulse presents its peculiar characters (p. 75)
now hard and full, but suddenly falls, it rises against the finger
rapidly, and rapidly sinks. The visible arteries present a
marked prominence, are contorted, and wriggle as it were ; the
superficial small arteries do not look full or congested. In
some rare instances there is developed a sensitiveness to these
arterial movements. A lady whom I saw some twenly years
since, and who had aortic valvular disease, felt, as she expressed
if, the beating of every artery in her body, and a slight humming
sound was clearly emitted by many of them. She lived for
years a quiet and uncomplaining life, and was not apparently
greatly inconvenienced by the disease.
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or pulmonary disorder, while the apex beat is normal, and the
first sound distinetly heard, coincidently with the murmur, below
the left nipple, and the murmur itself only slightly heard there,
but distinctly audible below the angle of the left scapula, the
indications are, that the valvular disease is not of a serious
nature, nor portending hostile influence to health. We must
also bear in mind that the systolic aortic murmur may be a
blood or functional murmur only.

Seeing the tendency to aortic disease in advanced life, and that
the gouty constitution determines to the changes that the valves
then undergo, everything that tends to foster gouty disease
should be avoided; and, also, as the valves, by reason of the
structural thickenings, and rigidities, thus induced, are sus-
ceptible of rupture and impairment, all violent exertion. When
valvular disease is established, quietness of mind and of body
should be enjoined, and only a moderate use of stimulants,
with light and nutritious food permitted. Rash and futile
attempts at cure must not be attempted. If we cannot repair
these chronic diseases, we must avoid, in any wise, lowering or
injuring the constitution, lest we increase that we would
subdue. '

Murmurs oceurring in the right heart are very difficult, and,
at times, impossible of recognition ; not only from their nearness
of origin, and similarity in sound, to those of the left heart, but
from these latter being louder, more preponderating and generally
coexisting, with the former. Hence, though we really may be
listening to murmurs of the right heart, they may be confounded
with, or attributed to, murmurs of the left heart; the more
especially, as experience has taught us, that, comparatively
speaking, they are of rare occurrence. Disease in the pulmonie
semilunar valves so seldom occurs as barely to make the investi-
gation of a murmur, there occurring, a matter of any great
practical interest. It is not so, however, with nurmurs
originating in the tricuspid valve. The flow tricuspid murmur
is, from the feebleness of the ventricular diastole, so low in tone,
and so masked and overpowered by the loudness of the invari-
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prostration of strength. As these symptoms accumulate, coma
supervenes, and slowly life is terminated.

Such are the main symptoms of this affection in its more
agoravated form, and, sooner or later, they are generally
developed ; for, when dilatation of the ventricle is so advanced
as to induce permanent valvular insufficiency of the tricuspid
valve, venous congestion oppresses the system. It is, however,
generally, though a fatal, a lingering disease, and the urgency of
its symptoms may be gradually and separately developed.

The immediate cause of this valvular insufficiency is due
rarely to structural changes in the valves themselves, but to
dilatation, and a loaded state, of the ventricle by the ponding
back of the blood from the lungs. This may be, primarily, due
to emphysema, bronchitis, or pneumonia, and remotely to disease
of the left ventricle, and more especially to obstruction and in-
sufficiency of the mitral valve. It has been affirmed that mitral
insufficiency will direetly induce the congestion and dilatation
of the right ventricle, but this is very doubtful. The inter-
mediate pectoral congestions are generally the exeiting cause.

To a certain extent, tricuspid regurgitation into the auricle
and cave is a salutary provision, the heart and the lungs being
partially relieved thereby ; and though the blood is thus ponded
back upon the system, so that the liver, the kidneys, and the
cellular membrane are liable to become loaded, yet the disease
may persist without effecting these complications.

A case has recently passed under my careful observation
which well epitomized this form of heart disease. A lady, @®t. 72,
after feeling some little shortness of breathing, consequent on an
attack of bronchitis, very rapidly indicated the presence, to the
fullest extent, of tricuspid valvular disease ; shortness of breath,
palpitation, soft-blowing murmur projected to the right of the
sternum, and not traceable in the great arteries, or at the point
of the left scapula ; venous hum ; lividity of countenance; con-
gested liver ; urine scanty and loaded, with a large amount of
cedema. By steadily evacuating the bowels, and aiding the liver
and the kidneys in their functions, the congestive disorders in
great measure subsided, and the murmur was only to be occa-






CHAPTER X

PAIN OF THE HEART.

PALN in the region of the heart is always important in the esti-
mation of the patient, and, generally so, of the physician. It
presents itself for observation in every phase ; from the slightest
uneasiness to the acutest agony ; from the mere momentary sen-
sation to the distress indicative of immediate danger, and
culminating in the fatal form of disease so graphically described
by Heberden. It is necessary to consider if these various
examples of pain, including angina pectoris, are to be considered
as identical in their seat and origin, or as presenting distinct, and
to be determined, differences. If identical, then intensity and
complications become of main importance. If not identical, it
becomes necessary to discriminate between them, by establishing
what may be their differences; and then to appreciate the
gravity attendant upon each, as also the complications that may
influence this gravity.

On carefully reviewing the symptoms of these several forms of
pain of the heart, we find that angina pectoris presents features
that do not belong to the others, and that they may therefore be
classed in two groups, the one comprising the general forms of
pain, the other that of angina pectoris. The distinctive charac-
ter of the one 'being pain ; of the other, spasm.

Amid the general forms of pain in the region of the heart, ex-
amples of varying intensity are often exhibited in association
with the inflammatory diseases of this organ and its membranes,
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the apex of the heart; and the pain there felt appears to be
associated with its projection forwards. It is a more frequent
accompaniment of these cases than is the systolic murmur or the
thrill which, when they occur, have their seat in the aortic area.
In spanemia and chlorosis there often oceurs, besides the hurried
breathing and palpitation, a dull heavy pain, of a somewhat per-
sistent character. This is felt immediately under the left breast,
and is always sensibly increased on exertion. A systolic mur-
mur is a more frequent accompaniment of these cases than of
angemia, and has its seat usually in the valvular opening of the
pulmonary artery, and is heard above, and more to the right of,
the seat of pain.

Pain, referred to the intercostal space below the left breast or
seventh rib, and very circumseribed in its area, is not infrequently
met with, both in the robust and the emaciated; it occurs
especially in the hysterical and the hypochondriacal, and is often
sought to be relieved by long-drawn sighs; it occurs in inter-
mittent paroxysms, or the pain may remit or persist for a
lengthened time. Save the anxiety it may cause, it does not
affect the health, or embarrass the other organs; and generally
a well-regulated amount of exercise relieves, certainly does not
aggravate, it. '

A severer form of pain is also met with ; for the most part
confined to the region of the heart generally, but often extending
through it to the precordium, and to the left shoulder, to the
neck, and to the stomach; sometimes, though rarely, extending
to the arms. At times this pain is very acute, and assumes an
urgent intensity. For the most part it presents more of the re-
mittent than intermittent character; the pain recurring in fre-
quent paroxysms, and lasting may be for hours, or for days. It
occurs more often when at rest than on exertion. Indeed, it is
often relieved by a healthy amount of exercise.

Severe and urgent as this form of pain appears to be, the sounds
of the heart are in noways simultaneously affected ; there may,
however, be rhythmical disturbance, chiefly in frequency, with
oceasional intermittence. The respiration is rarely disturbed ;
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nary nerve-pains, such as tic-doloreux, or those of a sciatica, or

lumbago.

The prognosis, and the treatment of these affections require
that their origin, seat, intensity, persistency, and complications
should be well considered ; each being measure of disorder, and
guide to the means for alleviation.

The pains originating in disordered conditions of the blood
usually find relief ; the anemic in the restoration of the strength
of the system by generous diet and tonies; the spanemic in
altering the condition of the blood by the usual treatment
adopted in a chlorosis, as the exhibition of warm aloetic purga-
tives, aromatic gums, and such ferruginous medicines as the
system will bear. Urgent cases of spansmic pain, even when
associated with a basic murmur, generally yield to these.

The intercostal pain is somewhat persistent, and difficult of
alleviation. To successfully treat it, the attendant conditions
must be carvefully considered. If occurring in the weak and
emaciated, tonics and good food are indicated ; if in the plethorie
and hypochondriacal—and these conditions often coexist—a
strictly regulated diet, with exercise, must be enjoined, and so
likewise when occurring in the hysterical and dyspeptic. In the
hysterical, and especially in the hypochondriacal, this pain is
most persistent and difficult of cure, and sometimes resists all
the means devised for its alleviation.

The severe paroxysmal or recurrent pain, and which appears
to have its seat mainly in the branches of the vagus nerve, is
essentially of dyspeptic origin, and requires, with well-regulated
diet and exercise, very careful medical management. The indi-
cations for the most part are to correct an acid or gouty
diathesis. Alkalies, and the alkaline mineral waters, light bitter
infusions, and warm alterative aperients, are often most useful in
these cases. It is in this form of heart-pain that tea is so often
an eminently injurious article of diet : the smallest quantity
sometimes inducing an attack.

In very nurgent and persistent cases the application of leeches
is useful to the region of the heart, or even the unloading the
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that the male is more liable to it than the female. The following
case, however, illustrates its oceurrence in a female, @t 22. Tn
apparently good health, she expectorated a small quantity of
blood ; ten days afterwards, whilst walking, she experienced a
sufficiently well marked attack of angina; a week afterwards, a
second ; three days elapsed when a third, more severe and more
urgent, occurred. The only occasion on which T saw her was the
following day, dressed, in the acenstomed sitting room, and as if
she were not in any way the subject of fatal disorder. A care-
ful examination of the heart and the lungs yielded no trace of
disease. In three days she experienced another attack, and on
the following, an attack, in which she died.

Experience has shown that angina occurs in association with
several of the diseases of the heart, as induration of the coronary
arteries, diseases of the aortic valves, and of the aorta, fatty
deposit and fatty degeneration ; in fact, with almost every lesion
to which the heart is liable; but then it occurs without the
presence of these lesions. It can, therefore, be scarcely said to
have its anatomical seat in any, or either, of them, the more
especially as these several lesions pass through all their phases
to the fatal conclusion without the occurrence of angina. I have
notes of several cases in which the heart was slightly, or exten-
sively, diseased. AsT write this, a case, under my charge, has just
succumbed to an attack ; a male, at. 38, florid complexion, well
nourished, with antecedent regurgitant disease of the aortic
valves, of some months’ duration, and, latterly,with slight pulmon-
ary congestion. Three weeks before his death, he experienced the
first attack. The exhibition of wther, opium, and ammonia was
grateful to him. A week afterwards the seeond attack occurred.
He awoke suddenly, hastened out of bed, seized the back of a
chair, and leaned over it, gazed about wildly, stamped, moaned,
the perspiration streamed from him, the heart’s action was violent.
and irregular, the murmurs indistinet, the pulse bounding,
breathing oppressed, pain across the chest intense, and the
stomach painful and distended with flatulence. This attack
lasted about half an hour, and was apparently relieved by the
subcutaneous injection of digitaline. Three nights afterwards
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lasted some ten minutes, and passed off with a slow, prolonged
breathing, and a general sense of weight about the chest; the
stomach and bowels were incommoded by flatulence, and its dis-
charge gave great relief. He referred to the pain of the heart,
and over the sternal region, and towards the neck, as most
severe. Jither, ammonia, and stimulants generally, afforded no
relief during the attack, and were, as he expressed it, injurious
to him, both then and afterwards. During the intermissions
sedatives, opium, hyoscyamus and hydrocyanie acid, if not useful,
did not offend him, and he had sleep under their influence. The
attacks, however, increased in frequency, duration, and intensity,
and, thirty-six hours afterwards, he died.

The theories of the caise of this disease have been numerous.
Its origin has been attributed to spasm, eramp, neuralgia, epi-
lepsy, specific disintegration of the heart’s structure, ossification
of the coronary arteries, to a heart loaded with blood, to enlarged
liver, to gout, and, latterly, to paralysis. If the cases of angina,
in which there exists evidence of structural disease in the heart,
be excluded from consideration, it is, for the most part, found
that, during the intermissions, there are presented for observa-
tion no very obvious nor essential morbid conditions ; and that,
during the paroxysm, the phenomena have relations with those
exhibited by muscle when in a state of spasm.

The pectoral constriction, which assumes so many forms, and
is of such varying intensity, and, from its effects upon the
respiratory organs, may perhaps suggest the fear of impending
death, is not only always present, but is so prominent a symptom,
as to stamp the attack with the vague suspicion that it may be
of the nature of an asthma. It is, however, to be distinguished
from asthma, not only by the character of the associated pain,
but by the occasional deep and effective inspiration that is volun-
tarily made ; and by its being unaccompanied by a wheezing,
or any other bronchial symptoms; by no eraving for fresh air;
and by the remission being free from a mucous expectoration.

The sudden occurrence of the attack; the pain commencing
at the lower portion of the sternum, and spreading over the
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and certainly not necessarily disturbed, it might almost be
inferred that the spasm of the diaphragm, which always exists,
and of the pectoral muscles, where the chief seat of pain is,
that the vagus and the phrenic nerves are the primary seat of
the disease, and that their intimate communication with the
great sympathetic and the eardiac nerves induces the ultimate
failure and paralysis of the heart, through the direct agency of
these latter. The two systems of mnerves are, however, so
mtermingled that it is difficult to determine their special
relations to the spasm; but it is evident, so long as the
voluntary muscles are sufficiently unaffected as to be capable
of overcoming the spasm, set up in themselves and in the
involuntary museles, life is preserved.

Pain is so conspicuous a feature in an attack of angina
pectoris that it always forms part of its definition. But is pain
a necessary element of the disease ? though it generally exists,
does it always ? may there not be fatal spasms without pain? I
have seen cases which have excited the suspicion that this may
occur. There have been sudden pectoral spasms with all the
expressed anxiety and fear of an angina ; the sighing respiration,
the profuse perspiration, and yet little or no complaint of any
painful sensation ; and such cases have died in @n attack. A
case I am now anxiously watching presents features of this
kind. A lady of somewhat stout habit, @t. 62, and having, as I
conclude, fatty deposit of the heart, and, may be, some slight
amount of emphysema of the lung, experiences the sudden
accession of a diaphragmatic and pectoral spasm; the coun-
tenance becomes suffused, the expression anxious, the respi-
ration retarded, then deep and sighing, the pulse is small and
contracted, and there is the immediate breaking out of a
profuse and wuniversal ‘perspiration; she distinctly says she
feels no pain of any kind. The attacks last from five to ten
minutes ; they are not of frequent occurrence, but, when they
do oceur, are apparently excited by only slight causes. Save
the chronic disease of the heart, the intermediate state is not

unsatisfactory. The appetite is good, she takes moderate
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minutes, the attack, and under its use they gradually
became less intense and then less frequent, till comparatively
speaking he was relieved from them. Dr. Madden says, “I
cannot profess to give a full seientific description of the phe-
nomena presented by the nitrite of amyl in action. The
presence of intense pain is not favourable fo the exercise of
calm, philosophic analysis; and I can only tell what I feit.
The first effect was often bronchial irritation, causing cough,
then quickened ecireulation, then a sense of great fulness in
the temples, and burning of the ears; then a violent com-
motion in the chest, tumultuous action of the heart, and‘quiﬁk
respiration. The angina pain then died out first in the chest,
next in the left upper arm, and last of all in the wrist, where
it was usually extremely severe. In speaking of my first expe-
riment with the amyl, I said the spasm was, as it were,
strangled ; this word accurately expresses the sensation. I felt
as if a new power was suddenly called into play, which seized
hold of, and by a violent effort crushed out the force pre-
viously in action. It was mot by any means, in itself, a
pleasant process; but I delighted in it, for I knew the end
would be relief. When the pain had ceased there was gene-
rally for some time a strong involuntary tendency to suspen-
sion of breathing, each prolonged pause being followed by a
very deep inspiration. There was not at any time the slightest
confusion of thought or disturbance of vision, but occasionally
slight and transient headache.

“As regards physical signs, the rasping sound was soon
modified ; but a loud blowing systolic murmur, heard at the
base of the heart along the aorta and in the subclavians,
especially the right, continued throughout the illness.

“I have omitted to mention one curious feeling which I
commonly had. The front of the chest seemed to be bulged
out in a convex prominence, which suddenly terminated at the
lower end of the sternum in a sharp and deep depression
towards the spine., This was a purely subjective phenomenon.
There was no contraction of the diaphragm, and no retraction

of the abdominal walls. But though the hand laid upon the
P2
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CHAPTER XI.

DISEASES OF THE LUNGS IN CONNEXION WITH DISEASES
OF THE HEART.

Ix the course of the preceding pages casnal mention has been
made of the intimate association of diseases of the heart with
those in other organs. The more prominent of these are diseases
of the lungs, the liver, the kidney, and the brain; but by far the
most so are inflammations and congestions of the lungs, and, as
the result of these, pulmonary heemorrhages, effusions; deposits,
consolidations, and structural degenerations. Hence, conecur-
rently with disease of the heart, we often have to minister to
the oceurrence of pneumonia, emphysema, cedema, bronehitis,
and marked disturbances in the acts of respiration. In doing
this it is necessary to consider to what extent the disease of the
heart may have been caused by that of the lung; or whether the
disease of the lung is a consequence of the disease of the heart ;
or whether they are coincident with, or depending upon the
same exeiting causes; and above all we must consider if either,
in consequence of this connexion, presents peculiar and specific
conditions, separating it from those it exhibits ordinarily and
independently.

If we regard with attention the structure of the lung in its
relations to the heart and the cireulation of the hlood, and also
the intimate comnexion of the merves and ganglia that are
distributed to these organs, we cannot fail to appreciate how
necessary the integrity of either one must be to the well-being
of the other.

The first prominent feature that presents itself is that the
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heart is moreover deprived of its due amount of blood, and
the blood, supplied to it, is impure.

Besides the general symptoms of fever, and dry crepitation,
the respiration is hurried and the heaxrt’s action increased in
frequency, and these symptoms may sometimes suddenly assume
an urgent and alarming character. There may be delirium, and
often is, if the attack be acute,and complicated with rheumatism.
The mischief set up in the heart is primarily the result of in-
flammatory processes, and secondarily of obstruction, and often
causes both ventricular and valvular degenerations. Pneumonia
is rarely induced by antecedent disease of the heart, unless the
bronchial tubes are previously also implicated, and the blood is
alike ponded back upon them and upon the air-cells, and then
its form is usually chronic, barely inflimmatory, rarely acute.
Be this as it may, the local symptoms are not very different
from those of an acute attack. ‘There is a dry erepitation induced
by the presence of a tenacious sero-mucus, and there is a
tendency to local congestions, hepatization, and cedema. The
symptoms that may occur are often urgent in the extreme, and
unless timely relieved may rapidly pass to a fatal termination.

Pneumonia, by the structural changes it induces in the walls
of the air-cells, renders them liable to degenerations and dis-
tensions ; and hence reduces them to an emphysematous con-
dition ; the consequences of which are peculiarly injurious to
the heart.

Limphysema presents itself mainly in the form termed lobular
and the results are that the air-cells become subject to dis-
tension, perforation, and atrophy. Hence serious mischiefs oceur,
the lightest of which is that the capillaries, which compose the
plexus, being wider apart, are relatively diminished in number
and therefore present a less amount of blood for aération. From
the changed structural condition of the cells, and from their
abnormal distension, the blood, in its passage through the plexus,
is not only impeded, but, from the feeble respiration by which
a less amount of air is inspired, it is inadequately aérated.
Though this state may exist only to a small degree, its symptoms
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ensiform cartilage the impulse is very marked, and the sounds
ave distinct.

Whether emphysema be proximately due to fatty degenera-
tion (Williams), or to fibrous degeneration (Jenmuer), it is for
the most part immediately induced by, or associated with, bron-
chitis ; though Louis affirms it may occur spontaneously and
independently. The association of emphysema and bronchitis
aggravates both, and renders each doubly dangerous. Thus
suffocative spasm of a fatal tendency is induced by the copious-
ness of the sero-mucous secretion (bronchorrheea) of the bronchitis
and the difficulty of expectorating it, caused by the emphysema.
Urgent though these attacks may be, they are not due to any
acute form of disease. When the lungs are emphysematous
they are rarely the subject of pnewmonic inflammations, or even
of structural congestions, and this is probably due to a low state
of vitality, as seen in the ansmic and cachectic state of the
membrane of the cells.

Is emphysema the cause of, or is it caused by, the associated
disease of the heart? There can be little doubt that, in these
associated cases, if the emphysema has originated in a pneu-
monia, or some other degenerative source, the disease of the
heart will be found to be subsequent to the emphysema; and
that, probably, the disease of the heart has been induced by that
of the lung. As a general observation, disease of the heart does
not set up emphysema; for every variety of the former may
exist without the latter; while general observation shows that
emphysema rarely occurs without the association of the two
affections. But if disease of the heart do not originate emphy-
sema, it may cause bronchitis, and emphysema is commonly
associated with bronehitis, and, may be, is not unusually caused
by it. So far, therefore, disease of the heart may be said, in-
directly, to be the cause of emphysema.

The consequences of an emphysema upon the heart are that
the walls become hypertrophied and dilated, and eventually
the valves take on disease. These morbid changes take place in
both hearts, and are attributed, commonly, to the obstruction
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@dema is usually associated with a general anasarca, and,
perhaps, with albuminuria. It may be a chronic affection, may
come on slowly, or may be developed so rapidly as to threaten
immediate dissolution. This latter is especially the case when
an extreme condition of valvular obstruction in the left heart is
established. (Edema is so frequently the result of mitral disease,
that its urgency may almost be taken as the measure of the
amount of valvular obstruction. The mechanical agency of the
Leart in causing pulmonary cedema may, however, be said never
to be called into power without there being also present some
of the conditions of a bronchitis. Under urgent eireumstances
of this kind the poor sufferer lies on the right side, so as to let
the heart be as free, and as little oppressed in its action as
possible ; but the passive and mechanical origin of the cedema is
not to be overcome. With a pale and an®mic aspeet, with an
occasional bright flush of the cheek, the last few hours are

passed in a resigned, unrepining, and perhaps half-conscious
state.

Pulmonary disorders which have difficulty of breathing
i:clyspncea, orthopneea) for a marked and permanent symptom,
may be regarded as amongst the sources whence originate hyper-
trophies, dilatations, and, perhaps, valvular lesions of the heart.
[lustrations of this position may be observed in emphysema,
chronic pneumonia, cirrhosis, and in chronic bronchitis; and it
may also be observed after the long persistence in violent
exertion. It is probable that the operation of these affections
on the heart is in some respects simply mechanical. The phe-
nomena that take place in bronchitis will serve to illustrate
the sequence of events.

Bronchitis, unless frequently recurring, or chronic in form,
does mnot generally materially interfere -with the functions of
the heart; for, although the bronchial tubes may, to a certain
extent, be obstructed, yet, as they are nourished by the bronchial
arteries, and, so far, are independent of the pulmonary system,
obstruction in them does not throw baclk the blood upon the
right heart, so as to cause congestion there.
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becomes loaded. But, as before observed, the pulmonary plexus
is rarely affected, directly and primarily, by obstructive disease
of the left heart; only secondarily, and not until pulmonary
venous congestion has been established in the bronchial tubes.

Bronchitis, when caused by valvular obstruction, is always a
persistent disease. In its slighter and non-inflammatory form
it yields evidence of engorgement, causing the secretion or
exudation of a sero-mucous or pituitous fluid. The expectoration
of this is difficult, and the cough, necessary to expel it, often
distressing. Ocecasionally the secretion is very considerable, and
passes into a bronchorrheea ; the seat of this is generally in the
smaller tubes of the lower lobes.

If the mitral obstruction, or even regurgitation, be con-
firmed, congestion ensues, and then the bronehial disease becomes
inflammatory in its aspects; chronic thickening and obstruction
of the minute bronchial tubes is very liable to set in, the expec-
toration becomes muco-purulent, with occasional haemoptysis
and, eventually, cedema takes place in the air-cells and in the
areolar tissue of the bronchial tubes. The cedema is, however,
of mechanical, and not of inflammatory origin. The physical
signs are a crepitation not unlike that of a pneumonia mingled
with mucous réiles. Though the resonance on percussion may
not be generally impaired, there is, here and there, a local
dulness, caused by lobular congestion. These often set in
suddenly, and if the exudation be sanguinepus, the tendency
18 to pulmonary apoplexy. The hsemoptysis is, in general,
small in quantity. In some cases it is of frequent occurrence.
This, as well as the muco-purulent expectoration, though often
regarded with anxiety by the patient, are beneficial, and a
little observation convinces that they relieve the more urgent
symptoms both of the heart, and of a difficult expectoration.
They also indicate the treatment to be pursued in case of the
oceurrence of a congestive apoplexy of the lung setting in. It
has been thought by some that the hemoptysis is due to the
congestion which takes place in the right heart, but the force
of the right heart, in urging on the blood, is too feeble for this,
It is doubtless due, as in other cases, to the mitral obstruection.
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the branches of the pulmonary veins, the capillaries of the
air-sacs, the pulmonary arteries, together with the vessels of
fhe bronchial tubes, blood-vessels, lymphatics, and areolar
tissue (Waters) ; in fact, whatever may be the supplying source,
Nature provides that the blood shall be returned to the left
heart for systemic circulation.

The occasional lividity or cyanosis of the lips, and mucous
surfaces in phthisis, and in other diseases, as emphysema,
pneumonia, and in asthma, from atony and spasm of the air-
cells, is probably due to this transformation of the circulation, so
far as, in each case, the extent of the disease influences if, from
the pulmonary to the aortic system. The blue blood is thus
primarily sent, through the pulmonary artery to the bronehial
artery, and then on by the pulmonary veins to the left heart,
and is only secondarily aérated through the aortic circulation.
Hence the systemie blood is more or less eyanosed.

The prominent fact as regards the heart is that it is,
comparatively speaking, inadequately supplied with perfectly
arterialized blood. It is probably due to this that the vital
processes of inflammation are not set up in the otherwise
irritable and excited organ; and that hence the vice of hyper-
trophied muscular tissue is not added to the other difficulties
of a pulmonary consumption. The wasting and the occasional
dilatation are the result of the ordinary laws of muscular
decay. '

An arterial murmur, not permanent in character, and sepa-
rate from any emitted by the heart, is occasionally met with
in the course of an auscultation of the lungs. A not unusual
seat of this murmur is towards the acromial end of the left
clavicular region ; it is also heard in the right -clavicular
region, and may be in other portions of the lungs, This
murmur is always soft, but is sometimes associated with a
kind of elick, which is apparently due to some pulmonary
complication, occurring with the act of a deep expiration.
It has been considered by some observers that this murmur
is to be esteemed as an indication of a tuberculated Iung.
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added over the whole area of the lungs a soft murmur, syn-
chronous with the systole of the heart. The heart’s action
was somewhat feeble, the impulse neither increased in force
nor extended in area; the apex beat normal, and not per-
ceptible in the recumbent position. The wvalvalar sounds
distinet and free from murmur. In the emergent aorta and
in the course of the carotids there was a soft murmur; no
murmur in the abdominal aorta. The pulse small and feeble,
more marked in the right arm than in the left; there was no
area of dulness, or impulse, or local exaggeration of murmur
to lead to suspicion of an aneurismal dilatation. (14th April)
Cough much relieved, the murmur less intense, and on the
anterior portion of the right lung almost inappreciable, but
may be made evident on exertion, and is then generally
increased over the whole pulmonary area; the face also
flushes, and even passes into lividity if exertion be continued.

In the above there are indications of the presence of an
emphysema and of bronchitis; no indications of disease in
the heart itself, and no sure evidence of any ameurismal or
arterial disease. To what, then, is the pervading arterial mur-
mur in the lung due? Is it a conducted murmur from the
aorta, or has it an independent seat in the plexus supplied
by the pulmonary artery to the air-cells; or in the minute
divisions of the bronchial artery ?

Whether conducted or of independent origin, we may infer
its seat is not in the plexus of the pulmonary artery, as its
associations are with the mwrmur in the aorta and carotid
arteries. These associations do not exclude the consideration
that)its seat may be in the minute divisions of the bronchial
artery. We must bear in mind that the bronchial artery
separates into twigs which accompany the minute subdivisions
of fhe bronchial tubes, so that each terminal bronchial tube
is accompanied by two or three very flexuous arterial twigs,
and these anastomose freely. Whether conducted or self-
originating, this is probably the seat of the murmur. Con-
sidering the improbability of any such uniform conduction of
a murmur having its seat in the aorta, and considering, also,
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ERRORS UF RESPIRATION, 2T

deposif, or ventricular dilatation, the hurry of breathing, besides
being excited by exertion, occurs spontaneously, and in the re-
cumbent position may be increased even to intolerance; it is
especially indicative of structural feebleness and dilatation. It
is markedly associated with straightness in angina pectoris. In
the case of confirmed valvular diseases, the hurry of breathing is
sometimes persistent ; more usually so in mitral than in aortic
valve disease. In mitral it is often the first symptom which
attracts attention. * In aortic valve disease there is usually some
antecedent local pain with palpitation. It is an urgent
symptom in these affections. All these forms of cardiac
breathing may be much increased, if there be also present any
congestive diseases of the lung, as emphysema, bronchitis,
asthma ; and it is necessary, when these are present, not to
overlook disease of the heart as a cause possibly co-existing,
The apneeal forms of breathing are the sighing, the “ascend-
ing and descending” (p. 96), and the cessation on sleep. Dr.
Laycock, who has detailed some interesting cases of these two
latter forms of breathing, attributes them to a neurosis of the
vagus (* Dublin Journal of Medical Science,” July, 1873). The
sighing breathing is often associated with fatty degeneration of
the heart, and with that condition of the nervous system which
disposes to hypochondriasis. Tt may be concluded that the whole
of these errors of breathing are due, directly or indirectly, to
functional disturbance of the ganglionic or vagus nerves,
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may be fatal, and yet the symptoms demonstrated scarcely
appreciable. Tf is even said that the apparent urgency is some-
times in the inverse ratio of the gravity of its development.

Disease of the heart has nevertheless its anxieties, its pains
and distresses, its fatal tendencies, and its sudden conclusions of
life. It has been seen that it is mainly to be studied under the
forms of inflammation, valvular imperfection, and structural
degeneration.

For the most part the inflammatory diseases of the heart, if
early and efficiently administered to, are not fatal ; but they are
apt to be the origin of evil consequences, and, specially, to be
the cause of structural mischiefs, which progress unfavourably
to the well-being of the individual, and materially serve to in- -
fluence the duration of life. These mischiefs are hypertrophies,
valvular imperfections, and degenerative lesions.  Each of these
may, however, have an independent origin, and be found to be
established without any demonstrable reference to an antecedent
inflammation ; or they may be associated with, and dependent
on, each other. '

The progress of hypertrophy is generally marked by the
increase of impulse; valvular disease, for the most part, pro-
claims itself; degenerative diseases are often insidious, slow,
and covert—“go on till discovered, and then go on.” These
several diseases are capable, may be, of alleviation, or of being
arrested in their course, but they are incapable of being cured.
As they are, so must they remain; unless they proceed to a
worse state of structural degeneration.

Valvular imperfection is not often a fatal disease, perhaps only
very rarely so, without the concurrence of the secondary effects
which they themselves not uncommonly produce, or of some co-
existing wall disease. But when either of these are co-established
with the valvular disease, the results are usually calamitous It
is diffieult, perhaps impossible, to arrive at a correct appreciation
of the relative fatality thus induced by valvular disease, whether
it be considered as a whole or in detail. Though there may be
no want of the copious enumeration of fatal cases, together with
accurate and minute histories of the structural lesions attending
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with valvular diseases, they may be slow in progress, and,
perhaps, not tend to shorten life. The most fatal of the tissue
degenerations is that of dilatation, and this is probably due to
its being an advanced stage of the others. The next is the fatty
degeneration, which, by metamorphosis of the muscular fibre into
fat, impairs the action of the beart. The muscular hypertrophy,
the fatty deposit, and the connective tissue degeneration, are
consistent with life so long as they are not sufficient to embarrass
its propulsive power. DBut sudden death takes place in these if
overtaxed. In estimating the probable danger of these forms of
disease, constitutional predisposition, age, co-existing conditions
of health, as gout, cachexia, chlorosis, etc., may be duly con-
sidered, and their influences weighed.

On reviewing the whole question, it may be stated that sudden
death, taking the full range and amount of heart disease into
account, is an event of only rare occurrence ; that its occurrence
in the case of uncomplicated valvular disease is especially rare;
and that when it does occur, in cases where valvular disease
exists with other lesions of the heart, it may be equally attri-
buted to them as to the valvular disease ; that it usually takes
place in those cases where there is dilatation and degeneration,
more especially of the nature of a fatty metamorphosis, to such
extent as to impair the dynamic efficiency of the heart; that
death usually happens through the secondary effects of con-
gestion and of ansgemie debility; that in the larger number of
instances the disease is slow of development; and that life may
be prolonged, notwithstanding, to its natural term, and without
eventually succumbing apparently either to its direct or indirect
influences.

Whatever may be the nature of the disease, its contemplation
teaches us much worthy of consideration. One great lesson is
that, though only slight in itself, it may be the forerunner of con-
sequences which are urgent and fraught with danger; and that,
therefore, in the management of heart disease, the abstaining from
all which may over-exert, excite, or over-stimulate the already
disordered organ, should be strenuously inculcated ; and another
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probabilities of life when disease of the heart is a condition.
Assurance offices look to their medical advisers, not only for
accurate information, but for sound and guiding opinions. Are
such lives insurable, and upon what terms? It may at once be
stated that all active and inflammatory forms of heart disease,
and all existing blood affections, are uninsurable at any ap-
preciable rate. Then we have to deal with chronie disease, and
it has just been stated that there are forms of disease in which
1t is justifiable to state to the patient the possibility that life
may be prolonged, and so that the ordinary term of life may
even be atfained. Diseases capable of activity and an early
fatal result may remain latent for years. Would an assurance
office be justified in such case in granting an assurance? I
think not. No rates appear adequate to cover the risk of
even seemingly trivial diseases, and amongst such must not
be included any indications of hypertrophy, dilatation, or de-
generation of the parietes, or any errors of rhythm, or val-
vular irregularities in association with them. None of these
can be even considered as trivial diseases, and they certainly
are not insurable.

True, many affected with disease of the heart do live for
years, and may even attain fo advanced ages; but can these
be reduced to a rule? Can they be placed in well-defined
classes, so as to illustrate a law of life assurance? If not
assurance would be a speculation and not, which it really is, an
art founded on the seience of probabilities. The principle that
must guide the practice of assurance offices is the assurance
of selected lives from such classes as they may admit to
assurance. The bearings of this argument may be illustrated
by the two classes of “ Rupture” and ¢ Drunkards.” The
increase on the ordinary rates in “rupture” is commonly 10
per cent. The numbers of those dying in consequence of it are
ascertained to be in such proportion that this rate is proved to be
adequate, and, therefore, a safe law of assurance. With regard
to “ drunkards,” though some live to good ages, the tenure of
life in this class is so uncertain that no law can be established,
and they are practicably uninsurable. They, in fact, belong
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THE APPLICATIONS OF CHEMISTRY
and Mechanics to Pathology and Therapeutics (Lectures on some of)
by H. Bexce JoxEs, M.D., FR.C.P,, D.C.L., FR.S. S8vo, 12s. [1807]

ON THE PRESENT STATE OF THERAPEUTICS;

with some Suggestions for placing it on a more scientific basis by
JAMES RoceErs, M.D. 8vo, Gs. 6d. [1870]

METHOD AND MEDICINE:
an Essay on the Past, Present, and Future of Medicine by BALTHAZAR
W. Foster, M.D., Professor of Physic in Queen's College, Birming-
bam. 8vo, 2s. 6d, [1670]
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LECTURES ON OBSTETRIC OPERATIONS,
including the Treatment of Hmmorrhage, and forming a Guide to the
Management of Difficult Labour, by RoserT BArNEs, M.D.,, F.R.C.P.,
Obstetric Physician to, and Lecturer on Midwifery at, St. Thomas’s
Hospital. Second Edition, 8vo, with 113 Engravings, 15s. [1871]

BEY THE BAME AUTHOR,

MEDICAL AND SURGICAL DISEASES OF WOMEN
(a Clinical History of the). With 169 Engravings, 8vo, 28s. [1878]

OBSTETRIC MEDICINE AND SURGERY

(The Principles and Practice of) by F. H. RamssorHaM, M.D.
F.R.C.P. Fifth Edition, 8vo, with 120 Plates on Steel and Wood, 22s.
(18671

OBSTETRIC APHORISMS

for the Use of Students commencing Midwifery Practice by J. G.

SWAYNE, M.D., Physician-Accoucheur to the Bristol General Hos-

pital. Fifth Edition, feap 8vo, with Engravings on Wood, 3s. 6d.
[1871]

SCHROEDER'S MANUAL OF MIDWIFERY,
including the Pathology of Pregnancy and the Puerperal State.
Translated by CuArLEs H. CartER, B.A.,, M.D. S8vo, with Engrav-
ings, 12s. 6d. (1873]

PRACTICAL MIDWIFERY AND OBSTETRICS,

incloding Anwsthetics, by Jouny Taxnzegr, M.D., M.R.C.P. Edin.
Feap. 8vo, with numerous Engravings, 6s. 6d. [1871]

CONSULTATIONS IN MIDWIFERY
by RoserT LEE, M.D., F.R.3. Feap 8vo, 4s. 6d. [156+4]

A HANDEOOK OF UTERINE THERAPEUTICS
and of Diseases of Women by E. J. Tizr, M.D., MR.C.P. Third
Edition, post 8vo, 10s. [1868]

BY THE EAME AUTHOR,

THE CHANGE OF LIFE

in Health and Disease : a Practical Treatise on the Nervous and other
Affections incidental to Women at the Decline of Life. Third Edition,
Bvo, 10s. 6d. (1870}

ATA0,
ON UTERINE AND OVARIAN INFLAMMATION,

and on the Physiology and Diseases of Menstruation. Third Edition,
with Illustrations, 8vo, 12s, (1862
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ON VALVULAR DISEASE OF THE HEART
(some of the causes and effects of). Croonian Lectures for 1865. By
Tromas B. Peacocg, M.D.,, F.R.C.P.,, Physician to St. Thomas’s
Hospital. With Engravings, 8vo, os. [1865]
BY THE SAME AUTHOR,

ON MALFORMATIONS OF THE HUMAN HEART

With Original Cases and Illustrations. Second Edition, with Plates,
Svo, 10s. [1867]

THE ACTION AND SOUNDS OF THE HEART
(Researches on). By GEeorce Parow, M.D., author of numerous
papers published in the British and American Medical Journals.
8vo, ds. 6d. [1475]

NOTES ON ASTHMA;
its Forms and Treatment, by Jorx C. THOROWGOOD, BM.D. Lond.,
Physician to the Hospital for Diseases of the Chest, Victoria Park.
Second Edition, Revised and Enlarged, crown 8vo, 4s. 6d. [1878]

IRRITATIVE DYSPEPSIA
and ite Important Connection with Irmitative Congestion of the
Windpipe and with the Origin and Progress of Consumption. By
C. B. GARRETT, M.D. Crown 8vo, 2s. 6d. [1868)

GROWTHS IN THE LARYNX,
with Reports and an Analysis of 100 consecutive Cases treated since
the Invention of the Laryngoscope by MorRrELL MAckexzig, M.D.
Lond., M.R.C.P., Physician to the Hospital for Diseases of the
Throat. Svo, with Coloured Plates, 12s. 6d. [1871]

BY THE SAME AUTHOR,

HOARSENESS, L0OSS OF VOICE,
and Stridulous Breathing in relation to Nervo-Muscular Affections
of the Larynx, Second Edition, 8vo, fully Illustrated, 3s. 6d. [1868]
ATEO,

THROAT HOSPITAL PHARMACOPEIA,
containing upwards of 150 Formulz. Second Edition, feap Svo,
Za. 6d. (18731
MINERAL SPRINGS OF HARROGATE
(Dr. KENnion’s Observations on the). Ninth Edition, revised and
enlarged by Apam Bearey, M.A., M.D. Cantab., F.R.C.P. Lond.
Crown 8vo, 1s. (1875]
SKETCH OF CANNES AND ITS CLIMATE
By Ta. De Varcourt, M.D. Paris, Physician at Cannes. Second
Tdition, with Photographic View and Six Meteorological Charts.
erown Svo, 2s. 6d. [1875)
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DIABETES:
Researches on its Nature and Treatment by F. W. Pavy, M.D., F.R.S,,
F.R.C.P., Physician to Guy’s Hospital. Second Edition, 8vo, with
Engravings, 10s. [1868)
BY THE SAME AUTHOR,
DIGESTION :
its Disorders and their Treatment. Second Edition, 8vo, 8s. 6d.
[1869]
THE INDIGESTIONS
or Diseases of the Digestive Organs Functionally Treated, by
T. K. Caameers, M.D., F.R.C.P., Lecturer on Medicine at St. Mary’s
Hospital. Second Edition, 8vo, 10s. 6d. [1867]

IMPERFECT DIGESTION:
its Causes and Treatment by ArtHUR LEARED, M.D., F.R.C.P,
Senior Physician to the Great Northern Hospital. Fifth Edition,
feap 8vo, 4s. 6d. [1870]

ON MEGRIM, SICK-HEADACHE,
and some Allied Disorders : a Contribution to the Pathology of Nerve-
Storms by EpwarDp Liversa, M.D. Cantab., Hon. Fellow of King’s
College, London. 8vo, with Coloured Plate, 15s. [1878]

CONSTIPATED BOWELS:
the Various Causes and the Different Means of Cure by S. B. BIRCH,
M.D., M.R.C.P. Third Edition, post 8vo, 3s. 6d. [1868]

JIRRITABILITY:
Popular and Practical Sketches of Common Morbid States and Con-
ditions bordering on Disease; with Hints for Management, Allevia-

tion, and Cure, by James Morris, M.D. Lond. Crown 8vo, 4s. 6d.
[1868]

STUDIES ON FUNCTIONAL NERVOUS DISORDERS

by C. Haxorienp Joxes, M.B, F.R.C.P,, F.R.S., Physician to St.
Mary’s Hospital. Second Edition, much enlarged, 8vo, 18s. [1870]

NEURALGIA AND KINDRED DISEASES
of the Nervous System : their Nature, Causes, and Treatment, with a
geries of Cases, by Joux Omarmax, M.D., MR.C.P,, Agzistant-Phy-
sician to the Metropolitan Free Hospital. 8vo, 14s. [1875]

SYMPATHETIC SYSTEM OF NERVES
as a Physiological Basis for a Rational System of Therapentics (On
the Functions of the) by Epwarp Meryvow, M.D, P.R.C.P. 8vo,
da. 6d. [1872]
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ON DISEASES OF THE SKIN:
a System of Cutaneous Medicine by Erasmus WiLsox, F.R.CS.,
F.R.S. Sixth Edition, 8vo, 18s., with Coloured Plates, 36s.

BY THE BAME ATUTHOR,

LECTURES ON EEZEMA

and Ekzematous Affections: with an Imtroduction on the General
Pathology of the Skin, and an Appendix of Hssays and Cases. 8vo,
10s. 6d. (1870}

ALSO,
LECTURES ON DERMATOLOGY
delivered at the Royal College of Surgeons, 1870, 6s.; 1871-3, 10s. 6d.

ECZEMA
by Dr. McCALL ANDERSON, Lecturer on Practice of Medicine in
Anderson’s University ; Physician to the Dispensary for Skin Dis-
eases, Glasgow. Second Edition, 8vo, 6s. [1863]

DISEASES OF THE SKIN

in Twenty-four Letters on the Principles and Practice of Cutaneous
Medicine. By Hexky Evans CAvry, Surgeon to the Liverpool Dis-
pensary for Diseases of the Skin, 8vo, 12s. 6d. [1874]

THE PARASITIC AFFECTIONS OF THE SKIN
By McCAnn AxpErsow, M.D., F.F.P.8.,, Professor of the Practice of
Medicine in Anderson’s University, Glasgow. Second Edition, 8vo,
with Engravings, 7s. 6d. (1868}

ULCERS AND CUTANEOUS DISEASES

of the Lower Limbs {A Manual of the Pathology and Treatment of)
by J. K. SPENDER, M.D. Lond. 8vo, ds. [1868]

FOURTEEN COLOURED PHOTOGRAPHS OF LEPROSY
as met with in the Straits Settlements, with Explanatory Notes by

A. F. AxDERsoN, M.D., Acting Colonial Surgeon, Singapore. 4to,
31s. 6d. (1872]

WORMS:

a Series of Lectures delivered at the Middlesex Hospital on Practical

Helminthology by T. SrExceEr CoBEOLD, M.D.,, F.R.S. Post 8vo,
o8, [1872]

OXYGEN:
its Action, Use, and Value in the Treatment of Various Diseases
otherwise Incurable or very Intractable. By S. B. Bircm, M.D.,
M.R.C.P. Second Edition, post 8vo, 3s. 6d. [1555]
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PSYCHOLOGICAL MEDICINE:
A Manual, containing the Lunacy Laws, the Nosology, Mtiology,
Statistics, Deseription, Diagnosis, Pathology (including Morbid His-
tology), and Treatment of Imsanity. By J. €. Buckwini, M.D,,
F.R.S., and D. H. Tukg, M.D. Third Edition, much Enlarged, with
10 Plates and 34 Wood Engravings, 8vo, 2bs. [1873

THE INFLUENCE OF THE MIND UPON THE BODY
in Health and Disease (Illustrations of), designed to elucidate the
Action of the Imagination, by DanierL Hack Tuvrg, M.D, M.R.C.P.
Svo, 14s. [1672]

OBSCURE DISEASES OF THE BRAIN AND MIND

By ForBEs Winsnow, M.D.,, D.C.L. Oxon. Fourth Edition, post
8vo, 10s. 6d. [1868]

MENTAL DISEASES

(The Pathology and Therapeuties of) By J. L. C. SCHROEDER VAN
DER KorLk. Translated by Mr. Ruparn, F.R.C.S. 8vo, 7s. 6d. [1869)

A MANTUAL OF PRACTICAL HYGIENE

by E. A. Parxes, M.D, F.R.C.P, F.R.S., Professor of Hygiene in
the Army Medical School. Fourth Edition, 8vo, with  Plates and
Woodeuts, 16s. [1873]

A HANDBOOK OF HYGIENE
for the Use of Sanitary Authorities and Health Officers by GEORGE
Wrrsox, M.D. Edin., Medical Officer of Health for the Warwick
Union of Sanitary Authorities, Second Edition, crown 8vo, with
Engravings, Ss. 6d. [1875]

HANDBOOK OF MEDICAL ELECTRICITY

by HersErT Treeirs, M.D., L.R.C.P.L., Medical Superintendent of
the National Hospital for the Paralysed and Epileptic. Svo, with 64
Wood Engravings, 6s. [1875]

CLINICAL USES OF ELECTRICITY

(Lectures on the) delivered at University College Hospital by J.
Russern Reywonps, M.D. Lond., F.R.C.P.,, F.R.S.,, Professor of

Medicine in University College. Second Edition, post Svo, 3s. 6d.
(18733

CHLOROFORM: ITS ACTION AND ADMINISTRATION
A Handbook. By ArrTEUR ErNEsT Sansom, M.D, M.R.CP,
Physician to the Royal Hospital for Diseases of the Chest. With 16
Engravings, crown 8vo, 5s. [1548)
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A SYSTEM OF DENTAL SURGERY
by Joux Tomes, F.R.S.,, and CHARLES S. Tomes, M.A., Lecturer on
Dental Anatomy and Physiology, and Assistant Dental Surgeon to
the Dental Hospital of London. Second Edition, feap. Svo, with 268
Engravings, 14s. [1873]

A MANUAL OF DENTAL MECHANICS,
with an Account of the Materials and Appliances used in Mechanical
Dentistry, by Oaxrey Cores, L.D.S,, R.C.S., Surgeon-Dentist to the
Hospital for Diseases of the Throat. Crown Svo, with 140 Wood
Engravings, 7s. 6d. {18731

HANDBOOK OF DENTAL ANATOMY
and Surgery for the use of Students and Practitioners by Jomx
Siara, M.D., F.R.S. Edin., Surgeon-Dentist to the Queen in Scotland.
Second Edition, feap. 8vo, 4a. 6d. [1871]

PROTOPLASM; OR, MATTER AND LIFE
with some remarks upon the * Confession” of Strauss. By LioxEL
S. BEALE, M.B,, F.R.S,, F.R.C.P. Lond., Physician to King’s College
Hospital. Third Edition, crown 8vo, 10s. 6d. [1875]

EPIDEMIOLOGY;
or, the Remote Cause of Epidemic Diseases in the Animal and in the
Vegetable Creation, by Joun Pargix, M.D., F.R.C.S. Part I,
Svo, 5s. [1878]

GERMINAL MATTER AND THE CONTACT THEORY:
an Essay on the Morbid Poisons by James Morris, M.D. Lond.
wecond Edition, erown 8vo, 4s. 6d. [1867]

DISEASE GERMS:
and on the Treatment of the Feverish State, By LioNEL S. BEALE,
M.B., F.R.C.P., F.R.8. Physician to King’s College Hospital. Second
Edition, erown 8vo, with 28 Plates, 12s. 6d. [1872)

THE GRAFT THEORY OF DISEASE,
being an Application of Mr. DARWIN'S Hypothesis of Pangenesis
to the Explanation of the Phenomena of the Zymotic Diseases by
Janmes Ross, M.D., Waterfoot, near Manchester. 8vo, 10s. (1872]

ZYMOTIC DISEASES:

their Correlation and Caunsation. By A. Worrr, F.R.C.S. Post
8vo, o8, [1872]
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