Notes and observaation on diseases of the heart and of the lungs in
connexion therewith / by Thomas Shapter.

Contributors
Shapter, Thomas.

Publication/Creation
London : J. & A. Churchill, 1874.

Persistent URL

https://wellcomecollection.org/works/v5rcgfrg

License and attribution

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/

M18477




LT O

22222222222

































1 . w B
i



















- L
N
T & 11 d i 11 9
w1 . Py 7 o1 & 3 e
£ AT CLedl L 1 T [ I3 1 1TV OIS rAl LY DTS
g i1 g - i 0 T ; -
(L S8 11 41 CANSE O A 1 0BT AT
e noima pectoris, 204 FI T LOTT ! 1] AR
It : 3 i Tn
| i 1 U LIeor ] el 0 A AT SR O AT
15 I A0 N - 7 - ] b .
¥ [ TOWIIIT =1 FE [ ta 1 U | c
. 1B
- BLA eI AT gzl il MITTLOIN A 5] AN YEETIE ¥ ' EIT
Atare 1 1R .
T 2 L 1y s o 2
F b i + L 18 ] C ] Y O 4
' L 1 RS Tl
18 AFLEry 1n T Ll T R b L] P ! 183 1= - i
. 3,
1 | O raii
] y Il RO TS T -
= T TR ICE | 1R e r S .- 19
! =LF Lachi Rk, I ELTLETLE -5
a1
oy ) T : ¥







NOTES AND OBSERVATIONS

ON

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
ylelding 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







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 circulation of the blood through
the heart mainly depends upon, firstly, its ventricular ex-
haustion or suction power; and then, secondly, on its ventri-
cular contraction, 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 venous 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 cave or pulmonary veins,
but on, and by, the final aet of contraction of the ventricles,
when there arises a retrograde pressure against the ever onward
fiow 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 prdﬁened e+~

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 suction,

H:d_'I'l:me 'E;m-nc- ﬂuf: by the anatomical fact stated by Pettigrew (Edinburgh

oak. ournal, April, 1878): “The auriculo-ventrienlar fibrous rings have
been variously described, the majority of investigators regarding t?;em a4
strongly pronounced structures, which afford attachment, not only to th
valves, bl_:t. t? all the muscular fibres of the auricles and ventricles IA ;
ful exa.mmatmn of these rings in boiled hearts has led me tn-a: d_iﬂ'mm'
conclusion. They afford attachment to the muscular fibres of the :l,111_1}:::1-;5“1)[r
and to the valves, but fo almost none af’ the musculay [fibres of the wnfm'-::'i:f:’
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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 recerve blood and to deliver it into the uncoiling ventricles,
till 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 wventricles is so evenly balanced that the
pericardium contains, at no one time, 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 fune-
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 contraction by elasticity
rather than by dynamic musecular eontractility ; 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,
columna carnew, and chordse tendinesm, 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 wventricles; while the suction power of these
Jatter, 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,




FUNCTION OF THE AURICLES. 5%

and, previously, of Pechlin and others, fully confirm the ahove
conclusions ; for the ventricles were seen to expand as well as
to contract, though no blood was furnished to them. Expan-
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.

Suppoesing the above view of the funection of the auricles to
be correct, 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 towards 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 it 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
entrance are swrrounded by muscular fibres. But these struc-
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

-
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CHATPTER IIL
SOUNDS OF THE HEART.

IT is generally admitted, in accordance with the statement of
Dr. C. J. B. Williams, that the series of phenomena which are
associated with each complete movement of the heart (as the
impulse, sounds, pause, ete.) occupies a cycle of time, divisible
into five periods ; two of these being oceupied by the impulse,
together with the first or systolic sound, which is dull and pro-
longed, the “rub” ; one by the diastolic or second sound, sharp,
short, and abrupt, the “dub”; and the remaining two by the
pause. Some modern observers, however, speak of a third
sound, the presystolic* (Vesal, Spring) occupying the latter half
of the pause; Pettigrew states that the sounds are really con-
tinuous, running into each other by insensible gradations. “The
sounds, in fact, merge into each other precisely in the same way
that the movements of the different parts of the heart merge into
each other, They have their points of maximum and minimum
intensity, and it is upon these the physiologist and physician
fixes when he attempts to define their nature and duration.”

Though adopting, as most consonant with general observation,
the above division of the heart’s action into five periods, yet,
doubtless, very many of the hearts that one examines will
warrant a division of the cycle of events into four periods only,
and, in which case, the pause is diminished by one half—the
first sound occupying two periods, the second sound one period,
and the ;pause one period.

# Spring (Annales de la Soeiété Medico-Ohirury. de Bruges, 1861), who refers t,]::er
sounds to the contraction of the heart and valves, attributes the presystolic
gound to the lowering of the auriculo-ventricular valves.




S0UNDE 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
so unanimous. As many as thirvty 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
muscular 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 circulates; 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 various 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 appfoach it with diffidence, for many of the English
school, as Billing, Halford, Fuller, etc., and nearly all the writers
belonging to the foreign schools, refer the sounds to the act
either of muscular contractions or of valvular vibrations.

Doubtless certain sounds may, under certain cireumstances,
be emitted during the contractions of museular fibre; but
these SGIJ:II{].E are neither identical nor even analogous to
the audibly distinet phenomena presented during the heart’s
action; moreover, the intensity of the sounds emitted by
+ the heart is not, pari passu, in accordance with the existing
development of the muscular structure of the heart; on the
- contrary, disease in this organ, whether of hypertrophy or of
attenuation, rather shows the opposite fact to be the rule,

The valves of the heart, whether considered in relation
to muscular contraction or to vibration, certainly do not
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present per se those physical conditions adequate to afford a
satisfactory explanation of the production of the sounds,

These valves are mnot, 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; mor, on the other hand, is their size, under slow
vibration, adequate to the production of so loud 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 eontractions, 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 function, 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 certainly 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 at
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 parigtes
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 sketeh of the
diseases of the heart, addresses himself to this subject (wide
Appendix ITIL “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 ecase 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 detus ventriculi may be more violent
and distinet to the feel than natural.

: As 1t 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
the discussion further, but at once venture here to suggest that
as it 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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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. Lately this forward pressure of an
arrested 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 lknown principles. But there is another more
important matter. I am prepared to prove that mnone 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, becanse the persons to whom its execution
was entrusted chose to apply the principle involved to the production of a 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 bhias which
writers on the diagnosis of diseases of the heart must inevitably entertain for
the foundation npon which their views are based, I have felt that the demon-
stration in question requires 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 excuse for apathy in the matter. Speaking with a
sincere conviction of their truth, I may be pardoned in stating that this
neglect will sooner or later be atomed for. Instead of a bare allusion to my
explanations in the last edition of the standard work on Physislogy, 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. Bhapter, 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 cireulation, which he has not touched on, and for which T 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 convincing.
Dr. Shapter 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 water

lﬂm‘ll

The circumstances attending -the circulation of the blood
through the heart, will, on consideration, be found to present

IRE. ARNOTT.

Tt has long been observed, in
household experience and elsewhers,
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 circumstances attending the
circulation of the blood through the
heart will, on eonsideration, be found
to present 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.’

DE. LEARED.

* ¢ The second sound occurs 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 coneunssion 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 can be no approach
to a 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 wvalve thus supported is known
in the arts as an equilibrinm valve.

“¢An experiment at hand in most
houses demonstrates the prineiple on
which the second sound is formed.
When a cock, atbached to the
lower end of a perpendicular pipe of
gsome length, thronugh 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
be 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-
scope, 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 continuous) results. The change
of the normal second sound into a murmur from incompetency of the valves is
thus demonstrated.’

“Space 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, very strong
reasons, derived from pathology, can be adduced. One of the a.rgumﬂ_nt-urehed on
to prove the valyular 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 foreibly arrested by the closure of

the valves.

gounds were formed by the same kind of mechanism ; and the dogma that the
second was a valye-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 & common cause for both
sounds, is guite 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 viscid 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
curious 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. It was intended alike by him as well as by myself to disprove the
once generally-accepted muscular theory of the first sound; but it is hardly
necessary to say that, according to my explanation of its cause, this sound would
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 :—

“Sm,—1In a recent number of this Journal (No. 292, Aug. 4th), Dr. Leared
directed my attention to the fact that, in a thesis read in the University of
Dublin in 1860, on the occasion of his taking his doctor's degree, and sub-
sequently published in 1861, he had propounded the view that the sounds of
the heart were due, not to the heart or valvular vibrations, but to the motion of
the blood upon itself ; and he then quoted at length his statement as regards
the second sound. The nature and rationale, 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 Jowrnal, and T at once wrote to Dr. Leared to
say 80. At the same time, I begged to assure him T 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, T at once disclaimed any appropriation to
myself of a credit that may properly belong to him: and that T hoped to
examine into his views more particularly by direct reference to his thesis,

* Dr. Leared has kindly forwarded to me a copy, and this T have now read
attentively. Dr. Leared states generally that ‘all sounds formed in connexion
with the cirenlation are produced by and in the blood itself, and their
mechanism is 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. Tirst,
the sounds 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 ecirculation of the blood are pro-
duced on principles similar to those detailed in these experiments. I shall,
therefore, for convenience, and as conveying their trune 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 above 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
say I still prefer the explanation given by myself. I also think that Dr.
Leared, in setting forth his views, not only inadequately appreciales, but
ignores too positively, the vibrating gualities, 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 recogmises
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,

T turn to another point. Granted that a ghock 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 column of thn*ﬂ
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 diastole. I am prepam&tc:ﬂhnw
that this view of the pulse explaing many of the phenomena gbservable in the
pulse during disease.”
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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 wvessel 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,
converted 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 out-
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 caused by the Ciroulation of the Blood :
being a Thesis read in the University of Dublin for Degree of M.D. at the
Winter Commencement, 1860." Churchill : 1861, <
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heart. If one of its orifices—say the aortic 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 increased beyond a
certain measure.”

The above passage has been quoted as well and forcibly 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 heartin
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 inecreased 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 eirculation 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,
consistent with the various phenomena that oceur.

Tt 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 normal valvular sounds emitted by
the heart, and is borne 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
c 2
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and elements to be necessary, viz.: the capacity for resonance
of the various tissues which are 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 cansed by these disturbing elements
neither add to, nor detract from, the above law.

To proceed. TImmediately 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 occa-
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 ventrieles.

This period of the “pause” is then succeeded by the first
sound. This takes place at the precise moment in which the
ventricles, by coiling 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 foreibly 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, 1s 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, that 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 :
triumphing 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 great 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 ecycle 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 bhe
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accounted for partly by the energy with which the valves are
closed, and partly by the comparatively large column of blood
thus acted on; but chiefly by this eolumn itself impinging on a
large amount of soft membranous material, the sound being thus
distributed and rendered less sharp. It may also be that the
quality of this first sound is partly determined by the expanding
of the auricle itself, and by which the checked momentum of the
fluid is modified.

It is probable that all these causes, more or less, combine to
make that difference in its duration and quality, from that which
is observable in the second sound, and by which it is imme-
diately succeeded.

This second sound, which is comparatively loud and sharp in
tone, occupies a duration of time amounting to only one half of
that proper to the first sound, and takes place at that moment
of time in which the ventricles, after having by their rapid and
foreible contraction elosed the auriculo-ventricular valves, and
after having impelled the blood contained within them, into the
arteries, resume by the uncoiling of their fibres their condition
of expansion, and, then, consequently recommence their suction
power. They now offer the condition of being able to redraw
back to themselves the blood they have just discharged ; but at
the precise instant such a backward stream is commenced, the
semilunar valves are forced thereby into action, and here there
occurs, as was the case on the closure of the auriculo-ventricular
valves, a sudden obstruction to a moving current of fluid. But
this obstruction, though prompt and energetic in its action, and
effected through the mediuwm of membranes easily acted on by
the opposing current, and being, from their thin and dense struc-
ture, better conductors of sound, has not to contend with so large
an amount of fluid, as is the case with the auriculo-ventricular
valves, when their respective closures take place, nor do the
fleshy and contracted and consequently empty ventricles offer so
fit a medium for the distribution of sound, as the thin and dis-
tended auricles. Hence this second sound is short, sharp, and
Joud, while the first is dull and prolonged.

The cause of these two sounds 1s primarily due to the inter-
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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
together with that of the parts swrounding, 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

rhythmical 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
whence 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
eauses of the substitution, by murmur, of the normal sounds.

In pursuing this inquiry it will be found that the hydraulie
law of the production of sound by the eddying 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
to, this will be rendered more obvious. For the present it
will, by way of illustration, be only necessary to summarize
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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blood, there will arise a presystolic murmur, and this will
precede and perhaps entirely take the place of the first sound.
In the former of these two instances the murmur is concluded
by it. More often, however, the murmur entirely masks the
natural sound; but in both the murmur is induced by some
valvular obstruction or want of proportion between the current
of blood and the aperture through which it passes, so that a
sonorous eddy is thereby caused. But if there be imperfection
in these valves, whereby, on contraction of the ventricles, a
regurgitation of blood takes place into the auricles—and it is
well to bear in mind that this is not an unfrequent condition
of these valves, both in disordered states of the heart, as well

~in 1its diseased states—the first sound is never heard, but only

a murmur, and that a protracted one, and sometimes even so
protracted as to greatly interfere with the audibility of the
second sound, or, at any rate, with its easy and correct
appreciation.

The explanation of the above is, that the imperfection in the
valves, as regards their closing funetion, does not efficiently offer
an obstruction to the momentum of the flowing current, and
hence there is wanting the normal first sound, whilst the mur-
mur in place thereof may probably be due to a sonorous eddy

in the blood as it enters the ventricle, but certainly to the eddy

induced by the regurgitation into the auricle through the limited
aperture in the unclosed valve, during the contraction of the
ventriclee. When the murmur is so protracted as to interfere
with the second sound, there is generally abnormal patency,
permitting a sonorous regurgitant eddy; and this may succeed,
and be continuous with, a sonorous presystolic eddy caused by
obstruction to the stream of blood when flowing into the
ventricle. The sounds induced by these two eddies are
generally so continuous as to render their having two separate
and independent sources for their production, to be undis-
tinguishable by the ear.

Under the above circumstances, these phenomena will cer-
tainly occur, unless it be in those rarer cases where, with a
dilated and enfeebled ventricle, the yalves are so patent as to
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offer 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 murmun.
If 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 is, 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

& .
...-T F J. ,fj'"-f'
Al
r dF ) ?{-
7l ,.:"g":.“.f ;
.ﬁ H -I.F

!

first sound. For the most part obstruction is the cause of tha"’}

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 is almost
always preceded by murmurs as the evidence of obstruction,

It is necessary to observe great caution in concluding the pre-
sence of a regurgitant murmur in the semilunar valves., It is
probable that it is less common than is generally assumed to he
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 systolie
flow, or, may be, to some dilatations in the aorta, or even in the
pulmonary artery. In investigating and diagnosing the source



26 BOUNDS OF THE HEART.

of these murmurs—as they are due, not exclusively to regurgita-
tion, but to perturbations in the flow of the blood—it must not
be lost sight of that they may equally be produced by aneurisms
in these arteries, and where there is no regurgitation, as by that
amount of imperfection in the valve which permits it.

To what indications are we, then, to appeal for a correct dia-
onosis as to the precise seat and origin of a murmur thus situated,
so as to decide whether it be, firstly, caused by imperfection in
the semilunar valves, or, secondly, whether it be regurgitant or
otherwise. Certainly not to the quality of the sound itself—for
this alone is not adequate to this end—but, amongst other cir-
cumstances, to its position as regards time and place ; and the
due estimation of this is, more frequently than otherwise, most
difficult ; for, if these valves present so imperfect a condition as
to permit regurgitant murmurs, they likewise are deficient in
that perfect condition of structure necessary to offer a complete
and successful opposition, or contraction, to the momentum of
the obstructed stream of blood.

On looking exclusively to these valves, we might perhaps say,
that where a murmur is synchronous with the heart’s systole, it
is due to obstmctmn, and to obstruction only ; but that where it
13 Bynchrnnnua with the diastole, then it is due to regurgitation.
In this latter case it should be somewhat prolonged, as continu-
ing during the more lengthened period of the diastole—it being

. then, and then only, when regurgitation should ensue; and, in-

asmuch as the diastole is more gradual than the systole, and the
arteries, whether aortic or pulmonary, not favourable vessels for
supplying, in a retrograde mode, blood to the ventricles, the
regurgitant sounds would be comparatively feeble, and for the
most part continuous with the systolic murmur, or so in succes-
sion to it, as to present what may be termed a double murmur.
Regurgitant murmurs in the semilunar valves are, however,
comparatively but of rare occurrence.

The two normal sounds of the heart, as has been shown, are
due to the closure of the valves against the current of the blood.
The murmurs, on the other hand, are, as regards the valves,
heard under disordered conditions of these valves, so that their




Ll

T
(L)
|
el
Ll

=

=

ri;




CHAPTER IIIL

VALVULAR SOUNDS, THEIR DIAGNOSIS AND ITS
DIFFICULTIES,

It is here proposed briefly to point out some few of the difficul-
ties which ocecasionally prevent a ready and correct appreciation
of the sounds of the heart. In doing this, though the sounds
and murmurs, belonging exclusively to the valves, in their
relations to the circulation of the blood are here solely referred
to, it must not be inferred that other signs no less important
and independent of these are ignored. On the contrary, the
value in diagnosis of some of these latter will be in due course
not only considered, but perhaps seen to be of paramount
importance, so that, without them, prognosis in disorders of
the heart will be essentially at fault. The object at present,
however, is mainly to illustrate the positions advanced as
to the immediate cause of the sounds, and then to show
what may be the importance of these sounds, normal or
abnormal, by themselves, towards estimating the condition
of the heart itself.

In investigating, by auseultation, any of the disorders of the
heart, the first and the chief point to be arrived at, in reference
to sound, is the accurate ascertainment of the presence or the
absence of either of the two normal sounds.

If there be an absence of either of these sounds, it may then
be inferred that some other sound has taken its place, and
that this other sound is not a normal one—that it is, in
fact, a new sound, and manufactured, as it were, by diseased
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strueture or by disordered action or by an altered condition of

the blood.
If 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. Sp,
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 ecircumstances, 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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influences of sex, age, attitude, exertion, excitement, debility,
ete., be so altered or intensified as to lead to false inferences; and
hence, in the place of normal valvular sound, the presence of a
murmur may be erroneously assumed.

A naturally weak heart, or a heart in which the ventricles
are hypertrophied, will frequently, on agitation, generate sounds,
or so modify the wvalvular sounds, that these are to a certain
extent masked; the sounds become hurried, intensified, and
confused, and might, on a hasty examination, be regarded as
being murmurs. A little care in examination will generally
succeed in detecting that the sound is really a normal valvular
one. Sometimes, however, from continued hurry of the ven-
tricular impulses, and from these not following in regular
succession, the marked and uniform valvular sound is merged
in, or superseded by, that continuance of sound which, in contra-
distinetion to regulated rhythmical sound, is denominated by
the term “mnoise.” Tt then becomes difficult indeed to separate
and appreciate the two normal sounds.

In cases of fever, the first or systolic sound is often the
subject of considerable modifications. In some cases there is a
feebleness, passing into nearly a total absence of this sound;
in others, it becomes prolonged, and almost assumes the charac-
teristics of a murmur—perhaps there may even be a murmur;
for occasionally, in fever, the muscle of the left ventricle is
found to be weakened, and even degenerated in its structure.
It is therefore probable, though neither the mitral nor tricuspid
valves may be diseased, there may arise some deficiency in the
complete action of these valves; so that, practically, there may
really exist a certain amount of valvular error.

The above sources of error, more or less, arise from modifica-
tions of the valvular sounds themselves; but the main causes of
embarrassment, whereby the correct recognition of the presence
of the normal valvular sounds becomes obscured, have not their
origin so much from any real variations or actual modifications
of the valvular sounds, as from causes extrinsic to the valves

themselves. _
The modifications of the sounds occasionally induced by an
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excess of nervous excitement in spangemia and allied affections
have perhaps their cause more exclusively in the disturbed pass-
acge 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. DBoth 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. Tt is not, however, a
Iriction-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 suceeeding 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 accentuated 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
1t to be recognised as the normal sound, only modified by the
excited systolic action of the heaxrt.

The more usual source of confusion arises, however, from vari-
ous sources extrinsic not only to the valves but to the heart
itself. Amongst these the most common are breathing sounds
80 synchronously ocewrring with the diastole as to obscure and
(as it were) overlay one or other of the normal sounds of the

s T
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heart. Dr. Latham (vol. i. p. 65) states this condition of things
clearly :—“Tt has been said that endocardial murmurs are best
imitated by modulations of the breathing and by help of the
mouth. Hence it is not to be wondered at that there should be
an endocardial murmur which nearly resembles the natural munr-
mur of respiration. The commonest of all the endocardial
varieties is the bellows-murmur; and the natural murmur of
respiration is only a gentle sound of the same kind, but more
prolonged. Hence the morbid sound of the heart and the
natural sound of the lungs are sometimes so much alike that, if
the systole of the ventricles and the act of inspiration kept time
with each other, it might not be easy to determine from which
of the two organs the murmur came ; and in point of fact T have
sometimes listened and hesitated, and hesitated and listened
again and again, before I could satisfy myself that a murmur
which came altogether from the lungs did not in part pro-
ceed from the heart also. It has been carried with an impulse
into the ear as if it came from the heart.” Dr. Latham also
adds that “the method of clearing up the doubt is to auscult
the heart, while the resplmtmn is suspended for a quarter of a
minute.”

Doubtless, this is true. Nevertheless, cases constantly oceur
where the respiratory murmurs are both so prevailing and so pro-
tracted as to render it extremely difficult, and even, at times,
impossible, to separate the sounds of the heart from them.
Perhaps the most embarrassing circumstances exist when the
lung contiguous to the heart is, besides being in an emphy-
sematous condition, the seat of bronchial »dles; the murmur, the
resonance of the lung, and the almost invariable feebleness of
the sounds of the heart themselves, each offering elements of
difficulty. The first sound, especially of the left heart, is, under
these circumstances, at times so effectually masked as to render
it next to impossible, taking the element of sound only, to dia-
gnose the absence of murmur, and the presence of the valve
sound, in the left auriculo-ventricular valve,

Murmurs; generated in neighbouring structures when in cer-

tain inflamed and morbid states, not unfrequently appear to
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proceed from the heart, and thus interfere with a due apprecia-
tion of its existing normal sounds.

The more 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 piteh 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 usunally inereased on pressure;
and it is found to occur most commonly both with the systole
and the diastole, and alwaﬁ with the systole if with the diastole ;

and in favourable cases—that i is, where the urdmary rh}rthm 0f oF T

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 tend to separate the pericardial from the
normal valve-sounds—as the more sudden oceurrence 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
mflammatory 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 valvular sounds by their non-synchronism with them, and
D
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by the extreme irregularity of their oceurrence, and that he has
satisfactorily traced them to the pericardium, and further, in all
probability to the separation, without attrition, of surfaces glued
together with exudation matter.

Various other sources of difficulty, extrinsic to the heart,
whereby the normal sounds are on occasion materially inter-
fered with, and even at times effectually overpowered, might be
enumerated. Amongst the chief of these are those which have
their origin in foreign and abnormal pressure, by contiguous
diseased structures, on the great vessels immediately emerging
from the heart, or even pressing on the heart itself; so that
murmurs are manufactured, if we may so apply the term, in
places which, in health, are not the seat of sound ; but so near
to the seats of normal sounds as to interfere with the true
appreciation of these latter.

It is not only necessary to be on our guard as to the existence
of murmurs having this foreign origin ; but essential, towards a
correct diagnosis, that their true cause should be recognised.

Their investigation and study are also interesting in a physio-
logical point of view ; for they serve to illustrate and confirm,
strongly and clearly, the positions assumed on the formation of
murmurs and the cause of the normal sounds. We find these
urmurs induced when there is evidence of no other disturbance
but that of current; and we find the normal valvular sounds,
though the valves be perfect, disturbed and perverted both by
modifications of the ventricular force and of the quality of the
blood. The normal valvular sounds which should ensue in con-
sequence of the vibrations caused on the sudden valvular arrest
of the column of blood, being, by one or other of these means,
increased, diminished, or changed in tone.

The friction-sounds produced by a pericarditis, and which
very nearly assimilate themselves to valvular murmurs, have
been just alluded to; still they are but friction-sounds. The
physical consequences of a pericarditis do, however, at times,
really cause murmurs in the great vessels. The lymph exuded
during a pericarditis may so envelope the two large arteries at
their origin, as to bind them down and contract their area;
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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 columna carnes, whereby the
function of the auriculo-ventricular valves is rendered tempo-
rarily incomplete; or, again, when the murmur is persistent, it
may possibly be aseribed to the pericardial adhesions; these
being of such a character as to prevent the walls of the heart,
and consequently the columnze carnee, 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 distinet 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 blood through either the
aorta 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
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of the chest, or by tumours in the abdomen or of the abdominal
organs, are, in like manner, due to the bending or twisting of
the great vessels as they emerge from the heart. When this
takes place in the aorta the murmur may entirely obscure the
second sound at the base, and yet it may be heard at the apex.
This is probably to be explained by the fact that though at the
base both the aortic and pulmonary valve sounds are thus
obseured, and at the apex the aortic valve sound also, that of
the pulmonary artery not being so obscured, is there heard.

In those chests which have a weakly constructed bone-work,
a murmur may sometimes be produced by pressure from without,
or, at any rate, some sound so very like it as to excite suspicion
of the existence of a valvular murmur. This is especially the
case in those who, having weak bone-work, are also pigeon-
chested. In some cases, especially in these latter, the murmur
is so very easily effected, that the ordinary pressure of a stetho-
scope, during investigation, may be adequate to produce if, and
even occasionally to require the greatest caution that it be not
thus produced.

The murmurs induced by tumours within the mediastinum, or
by glandular and similar enlaxgements encroaching on the great
vessels, appear to be due to simple pressure only; so also is the
murmur induced in the pulmonary artery when pressed upon by
an aortic aneurism.

The whole of these artificial murmurs are synchronous with
the systole. Nevertheless, they are heard more distinctly at
the base of the heart than at the apex; and this is a very
important feature of their existence, and to be well considered
and appreciated in summing up the diagnostic signs.

Murmurs may also be heard, the valves being perfect and
normal in their function, in those cases in which an obstruction
to the flow of blood within the ventricle or in the larger arteries
takes place in consequence of the accidental formation of clots,
or of those remarkable and unaceountable matters, the purulent
cysts. I conclude there are no very distinet signs by which
the presence of these latter may be inferred. The former may,
perhaps, by their more frequent seat being in the right ventricle,
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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 oceur, 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,
rave, nor difficult of recognition. It oecurs with the second
sound, which thus becomes divided in time, and as it were cleft
in two. Buf, whether it occur 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 first 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
occurs 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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muscular action, appears more than probable” Dr. Walshe.
(p. 80), from the limitation of the phenomena to certain points
of the cardiac region, sees difficulty in referring these redupli-
cated sounds to irregularity in the closure of the valves in
respect to time. Seeing, however, that a reduplicated sound is
heard over the spot where it is produced, and that the normal
sounds themselves are not necessarily very pervading, and are
easily obscured, the first one by the second, and wice versd, this
limitation does not appear sufficient to overthrow the hypothesis
of the valvular formation of a reduplicated sound.

T am disposed to conclude this reduplication of the sounds is
due either to irregularity in the systolic action of the two hearts,

‘g0 that this funection does not agree in time ; or to a ponding

back of pulmonary blood on the pulmonary valves; or to
inflammation, or irritability in one set of valves, that hence
there arises a want of synchronism in the closure of the valves;
and hence also one set, or, may be, both sets of valves of one
heart, act more tardily than their congeners in the other heart
—thus dividing into two sounds what in health would be, from
their synchronism, one sound only.

As the first sound depends on the blow caused by the column
of blood on the closure of the auriculo-ventricular valves, 1t
may he inferred that a reduplication of the first sound has its
origin in the disturbance of the synchronous closure of the
mitral and tricuspid valves ; while, as the second sound results
from the sudden closure of the semilunar valves in ggch heart,
a reduplication of this sound may be said to have its origin in a
want of synchronism in these valves.

This theory of the formation of these reduplicated sounds,
agrees entirely with the view proposed in these pages, that
the heart’s action is essentially ventricular, and that the sounds
are caused by the arresting of a column of moving blood on the
qudden closure of the valves. The production of two soundls
only, in the heart's normal state, from the four valves,is effected
by each corresponding set of valves acting in the most perfect
synchronism. Any irregularity in this synchronism may hence
induce the reduplication in one or hoth sounds.
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If we examine the cases accurately in which these redupli-
cated sounds occur, 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,
18 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, _fail's of its accustomed stimulus of distension, and as a
possible consequence, lags hehind 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 inspiration 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,

- Tush of blood into the pulmonary artery, whereby the necessity






CHAPTER IV.

ENDOCARDIAL MURMURS: THEIR DIAGNOSIS AND ITS
DIFFICULTIES.

Ix the preceding chapter the presence of the normal sounds, and
the non-existence of valvular 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 ecircumstances which, in practice, 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
18, 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 being entirely ignored from its
fleeting and intermitting character,

Of the foreign sounds that interfere with the due appreciation
of an existing murmur, the “réles” emanating from a pervading
bronchitis are frequent and conspicuous. These are often so
similar in their nature, and so pronounced in tome, that, when
coexisting, it often becomes a very serious practical difficulty
to diseriminate, 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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to offer a not infrequent complication with endocardial mur-
murs, especially when the heart is, coincidently with a pneu-
monia, the subject of a rheumatic inflammation, and when it
especially generates the soft blowing  murmur not altogether
unlike that occasionally met with in the respiratory organs. So
similar, indeed, at times, are these several murmurs that per-
haps the only reliable mode of distinguishing beétween them
is by procuring, for a short space, an arrest in the breathing.
(Vide ante, p. 32.) The difficulty here is induced by a guasi
similarity of origin, both the respiratory and cardiac murmurs
being due to the interference to the even flow or passage of
fluid. In the one case, the fluid being the air, in the other the
blood.

Pleuritic and exoecardial friction sounds have been shown to
interfere with the due appreciation of the normal sounds of the
heart, and so, in like manner, their presence may render difficult
the easy recognition of an existing cardiac murmur by inter-
mingling with, and thus obscuring, it. In these cases the recog-
nition of the cardiac murmur must be sought not only from its
retaining, under all circumstances, its perfect synchronism with
the thythm of the heart, but in the character of the sound itself;
and in the presence, may be, of a valvular thrill, independently
of the friction fremitus accompanying the exocardial or pleuritic
friction sounds; and in being less circumscribed than ave these
latter, the cardiac murmur being generally appreciable in the
course of the great arteries;as also, when the murmur can be
ascertained, in the absence of the true valvular sound. Never-
theless it is a diagnosis of great difficulty. Tt is, therefore, not
surprising Dr. Stokes should say (p. 34) that “ when it happens,
coincident with the attack of pericarditis, a diseased action is
set up in the valves, the determination of the latter may be
difficult, during the continuance of the true friction murmurs.
If the valyular sign be, as it commonly is, a bellows murmur, it
may be completely masked by the loudness of the friction
sounds, and only become manifest on their cessation.”

A true appreciation of a cardiac murmur may, in some few
cases, be interfered with by murmurs originating in the large
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arteries. Ossific or other deposits, or ulcerations in their coats
inducing a roughened state of their swmface, 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 cardiaec murmur may be at times fully recognised as a mur-
mur, but may nevertheless be thought not to be cardiac in its
origin, but indicative of disease elsewhere, as when it 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 fransmitted 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 occurs 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. Oceasionally, 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 a
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
heart’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 fo which valve a muwrmur may
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owe its origin, the first practical difficulty obviously arises from
there being a double set of valves in somewhat close contiguity
to each other. In this we have not now the practical difficulty
that attended these investigations a few years since, for experi-
ence has taught us that disease, and the accompanying murmurs,
belong mainly to the left heart, and that murmurs have rarely
their seat in the right heart, without a previous and coexist-
ing presence in the left heart. It may, in fact, be assumed,
unless other circumstances indicate the existence of disease in
the right heart, that the seat of murmur is in the valves of the
left heart.

Sometimes the normal valvular sounds of the right heart may
be heard and distinguished from an existing murmur of the left
heart. Nevertheless, their subjective absence must not be
adduced as evidence of the presence of disease of the right
Leart, it being for the most part found that murmurs in the left
heart overpower and mask the sounds of the right heart. Dia-
gnosis in this case will mainly depend on the accompanying
physical sounds, on the direction of the murmurs, and on the
absence of a fluid oseillation in the large veins, and with no
attendant venous hum.

Practically, in the absence of all other indications, we have
only, as a general rule, the murmurs arising in the left heart to
deal with, viz., diastolic, and systolic regurgitant, murmurs of the
mitral valve ; and systolie, and diastolic regurgitant, murmurs of
the aortic semilunar valves, and to these may be added mur-
murs indueced by roughnesses and clots in the endocardium, or
those resulting from a diseased state of the blood itself.

Nevertheless, it is always necessary to bear in mind that the
right heart may also be primarily diseased, and, in cases of
diseased left heart, often becomes contemporaneously or subse-
quently so; therefore, when investigating the condition of the
heart, it is incumbent not to neglect if possible, the due ascer-
taining of this.

Premising that the immediate object now is the discrimina-
tion of one cardiac murmur from another, independently of all
external sources of confision, and assuming, in the absence of
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other signs, that the left heart is the special 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 murmunr.

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. Tt 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 is 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 ocewrring, 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 valve
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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fered with by the phenomena attendant on the mitral regurgi-
tant murmur, as also by the presence of a regurgitant tricuspid
murmur.

The obstructive mitral murmur when it does occur—and it
does not always oceur, though there be obstruction—is low in
pitch and rough in tone, and is, for the most part, associated
with a systolic regurgitant murmur. This latter is usually so
much more marked and prominent than the diastolic or presys-
tolic murmur as to absorb and mask it, and thus become in
great measure the only sound heard. This, at least, has been the
result of my own experience, but Skoda defines the two mur-
murs as distinetly to be heard ; the diastolic murmur immedi-
ately preceding the systolic. Under certain circumstances, this
clearness and definition of the two murmurs has, certainly,
appeared to me not to be altogether unappreciable, especially
g when a rapid and spasmodic action of the heart induces a quick
ey flow of blood through the valve, but under ordinary circum-

stances the evenness of the flow of blood and the amount of the

mitral valvular obstruction are inadequate to produce a mur-

mur sufficiently loud or marked to be heard as a murmur,

separate and distinet from the systolic regurgitant murmur of

the same valve. The presence, however, of a presystolic mitral

murmur may be assumed to exist in connexion with a mitral

regurgitant, though there be a difficulty of definition between

the two murmurs when the sound emitted commences in the

presystolic period, and is continued into the systolie. Dr.

Barclay * details a case in which a prolonged harsh grating mur-

mur, under the influence of digitalis, was analyzed into two

murmurs, a soft presystolic murmur which terminated before the
harsher and systolic murmur commenced.

The rationale of this presystolic murmur appears to be that it

\+ is caused by the narrowing of a- contracted auriculo-ventricular

L‘U?; 4 | aperture, disturbing the even flow of blood from the auricle into

Lank \»4" | the ventricle by the diastolic and suction action of this latter.

Wi '; l Hence the conditions of what is termed the «fluid-vein™ are
| ifulfi]led and hence, also, from the relatively common want of

| * Lancet, 1872, pp. 283, 352, 392.
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energy in the aflux, 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.
Learved 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 eonclusion 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 distinctly 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 distinet
valvular second sound, presents but little difficulty in the way
of satisfactorily recognising its origin. When, however, the
valyular 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 tendines, rheumatic
roughnesses of the endocardium, 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

-(‘_'_,.-.-'\— o
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the mitral regurgitant murmur, is very apt to mask, or so over-
power, it as to prevent its easy recognition.

The basic murmurs, which may be four in number, two sys-
tolic and two diastolic, are often very difficult to define, and
this is not surprising, considering that their origin is within
a very narrow compass, and that the two systolic murmurs
ave synchronous with each other, as are also the two diastolic,
and that these two latter so immediately follow the former, as
to be often undistingnishable as any other than a continuous
murmur. :

Experience, however, has taught us that basic murmurs have
their origin only very rarely in the valves of the pulmonary

. artery, and that when they do there exist, murmurs will also
 he found to exist in the aortic valves ; therefore, as a question
~ of diagnosis, when a systolic basic murmur alone is heard,

there is rarely much difficulty in deciding its principal seat to
be in the aortic valves, and that in these, by some sources of
obstruction, there oceurs interruption to the free and easy flow
of the blood. Nevertheless, if this murmur be soft and low in
tone, and there be synchronously with it, a loud systolic regurgi-
tant murmur, and which, it may be assumed, has its origin in
some deficiency in the mitral valve, the recognition of the aortie
murmur may be attended with very considerable difficulty.
The presence, also, of an agortic regurgitant murmur, may, like-
wise, so mask and overpower a constrictive aortic murmur as to
render it not always easy to decide on the presence of the
Jatter. For the most part, however, if the systolic aortic con-
strictive murmur be loud and well pronounced, its presence can
usually be satisfactorily recognised. :
The aortic diastolic or regurgitant murmur has been shown
above to be sometimes mistaken for the mitral constrietive; on
the other hand, this latter, when it is a prominent murmur—and,
to a less extent, the same may be said of the constrictive
murmur of the tricuspid valve—may mask or prevent a full
and due appreciation of the aortic regurgitant. These are not,
however, frequent sources of difficulty ; moreover, the murmurs
induced in the aortic valves are usually, but not always, sharper
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and harsher in tone than those of the mitral and tricuspid
valves.

The aortic 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 ventricle in
consequence of the regurgitation of the aortic blood, and heard
plainer by conduction; or it may he due to the vibrations

caused by the forcible influx of the opposing columus of blood. -
Most probably, however, the above concluding sharp sound | |

is a conducted first sound; as the fendency 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 tricuspid 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 murmuyr, 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
15 tricuspid regurgitant murmur, that the veins themselves are
- the independent seat of murmur. For the most part, indepen-
~dently of the comparative ravity of valvular disease in the right
heart, murmurs here are so seldom 1solated, that if not obsenred
by corresponding murmurs in the left heart, they are at any rate
§0 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 endoxse the opinion generally |

entertained in this respect.
E
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The synchronism which makes of the two sets of valvular
sounds but two sounds only, acts more energetically in the case
of the murmurs from the prolongation of the sound on the one
hand, and the much louder and sharper character of the murmurs
emanating from the left heart on the other. In order to arrive
at conclusions about the state of the valves of the right heart,
it is necessary to call to our aid a full consideration of the atten-
dant symptoms. It will be our part, subsequently, to refer more
particularly to these; at present, the various sounds and mur-
murs emanating from the heart are alone taken account of.

Having, as nearly as one can, settled the precise seat whence

~proceeds the murmur, there then arises the question as to its
‘nature ; whether it be due to organie, or only to functional,

: disturbance, or to an altered condition of the blood, or
to the presence of clots in the heart itself. The accurate
discrimination of these is really a point of great practical
importance. -

As a general rule, and perhaps with the sole exception of the
mitral regurgitant murmur heard in chorea, epilepsy, and after
exhausting masturbation, and when there are clots in the heart,
one may exclude from the category of functional murmurs all
murmurs heard at the apex, regurgitant murmurs at the base,
and all murmurs when there is collateral evidence of a diseased

‘heart. There, therefore, only remains, with the above exceptions,

the systolic murmur with which funetional murmurs can be
confounded. As the seat of these murmurs is more frequently
than otherwise in the pulmonary artery, or spreading in the
direction of the larger vessels, with both the aortic and pul-
monic valvular sounds distinetly audible, their recognition as
functional murmurs is not always unsatisfactory.

For the most part they are heéemic murmurs, and discoverable
in those persons whose condition of blood is poor, in cases of
incipient phthisis, after excessive hemorrhages, in chlorosis, or
when there is menstrual irregularity, and also, occasionally after
. sustained and increased action of the heart from over-exertion
or from extreme nervous excitement. As a general rule, in cases
of chlorosis and spanemia, the seat of the murmur is in the
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CHAPTER V.

THE PULSE: ITS PHYSICAL ORIGIN.

Tx the preceding pages, the sounds and murmurs emitted by the
heart and arteries, viz, the audible effects of the several vibra-
tions induced by the movement of the blood, and by the dis-
furbance and sudden arresting of its even flow, have alone
been referred to. It is now proposed briefly to consider those
vibrations which more particularly reveal themselves to, and are
familiarly appreciated by, the sense of touch, viz, the recurring
impulses and palpitations of the heart, and those recurring
shocks, therefrom resulting, experienced thronghout the arterial
system. The impulse or beat of the heart, which, in healthy
and fairly nourished persons, under circumstances of repose and
sn the recumbent position, is inappreciable to the touch, imme-

‘diately becomes perceptible, on assuming the perpendicular

position, in the space between the fifth and sixth ribs about an
inch and a half to the left of the sternum. The phenomenon

‘thus developed, though partly due to a slight tilting forward of

the apex, is mainly effected by a change of shape in the heart
itself, whereby it becomes elongated during the spiral contraction
of its fibres. The amount of impulse, as well as the rhythmical
action that characterizes it, ave liable, under a great variety of
cireumstances, to considerable, and sometimes immediate, modi-
feations, The almost imperceptible beat may present the
characters of an obvious blow or sharp shock, and, instead of
being limited to a marrow space, may be diffused over a large
amount of the parietes of the left chest. o, likewise, its rhyth-
mical action may be notably accelerated or interrupted.
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These variations in the force and rhythm of the heart's pulse
are, however, in their general oceurrence 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 heen advanced. The difficulties attending these
investigations may be appreciated by the varying and contra-
dictory conclusions arrived at.

To some of the more prominent of these theories reference
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will now be made, It is not, however, necessary to enter into
any minute detail of them, especially as they are to be found
fully set forth in several elementary and other works. A careful
consideration of the bearing of these theories will show that
they may be classified under distinct heads.

1. Those that regard the pulse as due to the distension of an
elastic artery, whereby its diameter is increased.

2. Those that regard the arteries as inelastic, and the pulse as
due to an extension in its length, whereby a displacement or
locomotion takes place.

3. Those that refer the pulse to distension of the artery, with
an active contractile power superadded, so that it has a systole
and a diastole of its own.

Tt will be observed that the above refer solely to the proxi-
mate cause of the pulse; but in referring to the theories them-
selves, it will be seen they génerally comprise within these terms
the remote cause also. Thus in one the pulse is stated to be
due to the “impulse of the left ventricle being communicated
along the arterial tube and the column of blood which it con-
tains.” (A. Thompson, “ Cyclopedia Anatomy and l’hysiulné;y,”
Art. Circulation.) In another the eircumstances are stated some-
what more precisely, and the pulse is said “to be due to the
alternate dilatation and contraction of the artery, from the
impulse and comparative retardation of the wave of blood cor-
responding with the systole and diastole of the left ventricle of
the heart.” (Haller, Richerand, Hales.)

In examining these several theories, we first see that the
general weight of authority lies with the opinion that the
arteries are endued with the property of contractility, and that
this property is excited 1o action by the force of the left
ventricle; and then that, with one exception, they set forth
that the impulse from the heart communicates itself to the
column of blood econtained within the arteries; nevertheless
they differ materially as to the mode by which this is effected ;
thus, according to one theory a temporary dilatation of the
artery is induced at each recuring influx of blood ; according to
another, the dilatation is followed by an active state of contrac-
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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 medinm. The theory, which is an
exception to this geneval 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 vefer 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
eirculation, 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
Integuments 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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throughout the body wherever the arterial ramifications pene-
trate ” (Dalton). ‘

If we regard the pulse as comprising the whole of the phe-
nomena that take place from beat to beat, the above definitions
are found to be neither descriptive nor distinetive, inasmuch
as they do not accurately pourtray the whole of the periodically

seurring phenomena attendant on the civeulation of the blood
through the arteries. Nor do they refer solely to the shock.
Assuming the correctness of the recognised theory of the cause
of this shoek, and which also sets forth and accounts for that
continuous wave, whereby the progress of the blood is effected
throughout the whole system, they are mnotably incomplete.
The definition of such a pulse should include the whole series.
of phenomena ; viz, the undulating wave, the shock or sudden
vibration, and the pause. The short sharp stroke or vibration
occurring almost simultaneously throughout the whole column
of blood is, however, peculiarly that portion of the series to
which the term “ pulse ” is given, and to which doubtless it .is
not only convenient, but I trust in the sequel will be seen,
truthful to restrict it.

In another place * I ventured to advance the theory that the
pulse was divisible into three phenomena: 1, the filling of the
artery by successive waves, through the agency of the ventri-
cular system ; 2, the vibration in the column of blood throughout
the whole arterial system, caused by the sudden closure of the
semilunar valves (the pulse); and 3, the contraction and col-
lapse of the arteries during, but not caused by, the ventricular
diastole.t It will be the purport of the following pages to
support and illustrate this view.

* British Medical Journal, 1st Sept., 1866.

+ By the aid of the sphygmograph Dr. SBanderson believes that the following
facts are made out with tolerable certainty and distinetness :—

¢ 1. At the moment that the heart begins to contract, a vibratory movement
of the blood contained in the aorta is produced, in which the molecules of liquid
are projected forwards in the axis of the vessel. A similar vibratory movement
ooours at the moment that the ventricle ceases to contract. These two move-
ments differ only in this respect, that, in the former, the primary shock is
directed towards the periphery, in the latter; towards the heart. 2. Each of

these movements is propagated in the direction of the stream at a rate of abouot
ninety feet per minute, the one expressing itself at the radial artery by a sudden
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The differences which characterize the above several pheno-
mena of the circulation 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 sudden collapse. 3. The exact
moment at which sach movement ocours 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 directions. By measuring the time which inter-
venes between the first and second vibration, the exact duration of the gystole
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 closing. 4. Both movements manifest themselves with much
greater distinetness 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
as 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. 5. From the moment that the ven-

tricles begin to contract, 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 radial artery,
varies. It is longest when the arterial system is full, shortest when it is com-
paratively empty. Hence the measurement of this interval comes to be of con-
giderable importance. 6. From the moment that the artery attains its
greatest distension it begins to collapse. The form 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 obvions,
and most of all, in what has been called the monoerotous form, which corre-
sponds to the thready pulse of authors. 7. In certain conditions of the eircu.
lation the radial artery, immediately after the distension produced by the
contraction of the left ventricle, suddenly collapses, and then as suddenly
expands ugain, the second expansion being sometimes nearly equal in intensity
to the first. This constitutes dicrotism.”—* Handbook of the Sphygmograph,”
p: 19.
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the figures of arterial action delineated by aid of the sphygmo-
graph (vide Foster, Sanderson, ete.). Though the sphygmograph
may probably not be so perfect an instrument as the educated
finger, it shows, by its written diagrams, sufficiently accurately
the increasing tension of the onward wave, oceupying one-fifth
of the rhythmical time, and which culminates in the sudden
vibration or shock; and it also notes the decadence of the
arterial tension immediately succeeding the shock. It appears
to me that, in the diagrams of the normal pulse, the period, nay
the existence of the shock (pulse) is not distinctly marked ;
no alteration or sudden variation ccewrring in the gradually
increasing tension of the onward wave, till the period of the
collapse, which ensues after the tension has attained to its
greatest height. The sphygmograph, under such circumstances,
really marks less the pulse-shock than the other phenomena of
the arterial circulation. In certain instances of disordered circu-
lation this exclusiveness may, however, not be so marked. By
reference to these diagrams, where the shock or pulse proper is
interfered with, its rhythmical duration can, perhaps, be appre-
ciated ; and, as such, these diagrams are so far confirmatory and
illustrative of the theory I desire to propound; and they will, in
the sequel, be again referred to.

Before the true nature and origin of the phenomena which
constitute the pulse can be fully appreciated, 1t is necessary that
the physical qualities of the arteries, and of the moving column
of blood, in relation thereto, should be duly estimated, they
being the physical media in which this peculiarity of the circu-
lation takes place, and by which it is transmitted. As regards
the arteries the questions immediately arise: 1, are they
endued with elastic and with contractile powers? and 2, are
they liable, where not sufficiently bound down, to displacement
by the force with which the contained fluid is moving within
them ?

It will not be here necessary to revert to the experiments
and arguments of the several exponents of each of the above
views ; it will be sufficient to state generally there are grounds
for assuming, that while the arteries may be in certain positions
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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. 1.
p- 519), yet it cannot 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 wvibratile motions of the blood and
of the arteries, though taking place within an animal frame, are
regulated by the same general laws as the motions of inani-
mate bodies. Hence, though the blood, in aceordance with the
properties of fluids, when forced 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 eurrent
but really tends to equalize and obliterate it. Tt 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 saltum,
without such elastic quality, would inevitably be liable. More-
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,

o
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the greater the tension the more decided and pronounced the
pulse. Hence, we may assume that the agency of the wave
which effects the onward current of the blood, does not entirely
account for all the phenomena observed in the pulse.

It has been assumed, when describing and defining the pulse,
that there are evidences of a wavelike expansion and of a
sudden vibratory shoek or recoil, and then of the temporary,
though not entire, subsidence of undulation and vibration, The
arteries are, undoubtedly, the means whereby these undulations
and vibrations are transmitted and made manifest, and the
blood contained within them is as unquestionably the seat of
them. Again, so much as the arteries are elastic, or locomotive
tubes, so much may they be influenced by the pressure exercised
by the fluid they contain; hence, they reveal the varying ten-
sion caused by the onward wave of the blood. Supposing this
onward wave to have induced that amount of lateral pressure
which places the artery in a state of tension, there then exists
that condition which qualifies the artery to be the sensitive
transmitter of other vibrations, than those of the onward wave,
which may occur amongst the particles of its contained fluid,
inasmuch as the vibrations of a fluid within a tube will be less
interfered with when the containing tube is inelastic; or if
elastic, when, by means of extreme tension, it is so completely
filled as to represent one that is inelastic.

In the elasticity of the artery there exist the conditions, not
only of resisting injury from the sudden pressure of the onward
wave, but likewise of facilitating its transmission ; while in its
full and tense state, when this wave is at its summit, it offers
conditions of being the ready transmitter of such vibrations,
other than those of the onward wave, which may take place in
its contained fluid; and this fluid, as being incompressible and
inelastic, is the easy recipient of any vibrations to which 1t may
become subject. It is not improbable that, as regards the artery
and the blood (separate from the moving power, the heart), the
above comprise the only conditions really necessary for the
perfect development and transmission of any vibrations which
may take place in the one or be revealed by she other.
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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
oiven.

Doubtless the systole of the ventricle, and the emission of
blood thence proceeding, satisfactorily accounts for the cireu-
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 principal 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



62 THE PULSE.

sound to be carried forward also in the form of a wind, the
similitude will be still stronger.”

It will be observed that,in the above, Dr. Young refers to two
sets of phenomena, viz, flow, and vibration superadded thereto,
and it is to this distinctness of phenomena taking place through-
out the arterial system, during each rhythmical movement of
the blood, investigation is now directed. Though the pheno-
mena of the circulation and of the pulse are coexisting, it does
not follow, arguing @ priori, that they are necessarily due to the
same cause, or have precisely the same identical origin. The
free circulation of a fluid through a tube, whether it be per
saltwm or not, may be effected without being accompanied by
the phenomena of a pulse. Hence, the circulation of a fluid 1s
not dependent on the causes that induce the pulse. As regards
the cause of the occurrence of this latter, several questions
present themselves, the more prominent of which are:—Is the
pulse a phenomenon, attendant upon and caused by the onward
wave in a moving fluid ? or is it a vibration only through its
several particles? or is it a vibration superadded to, or distinet
from, the onward wave? or, can it be produced without this
fluid being a circulating or moving one ? Tt has already been
shown, when referring to the physical qualities of the arteries
nd of the blood, that there exist grounds for concluding that
the vibrations of the onward wave do not comprise the whole
of the vibrations that take place within the artery. In examin-
ing the above questions, it will be necessary to ascertain if this
really be the case. _

It has generally heen considered that the wave of blood dis-
charged at each systole of the ventricle fully accounts for the
pulse, and there have been many experiments made and much
argument adduced to prove that it is so. Those of Dr. Young
are the most comprehensive. It may be supposed ” (he says,
p. 214) “that the heart throws out, at each pulsation, that is
about seventy-five times in a minute, an ounce and a half of
blood ; hence, the mean velocity in the aorta becomes eight
inches and a half in a second; and the velocity in each of the
succeeding segments must, of course, be smaller in proportion,
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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
circulating 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, nadequate 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
circulation 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 mysterious fact in the ordering of the
animal economy, but as regards the physical origin of the pulse,
it has little or no bearing. Though the blood may traverse
_the system in this incredibly short space of time, it would
mnot account for the production of the pulse, synchronous,
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or mearly so, as this is throughout the whole course of the
arteries.

Moreover, in the history of the cireulation, there exists a
large number of facts which show the pulse to he a measurer
neither of the quantity nor of the speed of the blood ; for often,
most often indeed, the frequent and throbbing pulse is associ-
ated with an enfeebled circulation, and a lessening in the
amount of the blood cireulated ; nor is it an indicator of the
vis @ tergo—of the force of the heart’s action—for the pulse may
be feeble while the action of the heart is violent and excessive.
The position that the pulse is a measurer neither of the speed
. nor quantity of the blood circulated, nor of the power of the
heart, is most evident when, assuming that the ventricle dis-
charges the whole of its blood at each systole, it is considered
a pulse at 120 would, over a pulse at 60, exhaust the labour of
the heart by the square of the result. That the onward wave of
the cirealation does not constitute the pulse is evident, from the
fact that if a ligature be applied to an artery, the vibration of
the pulse is felt both at the proximate and distant ends of the
vessel, where so tied, though the blood at these points forms no
longer a portion of the moving fluid. The circulation is arrested,
but the pulse continues.

The pulse is also felt more extensively in some cases in which
the circulation is materially diminished, as where the blood
becomes inspissated, or it may be even rendered more obvious
and largely diffused, though the onward wave must be, compara-
tively speaking, disguised, or even lost entirely, as in an aneu-
sismal dilatation. Here, a fibrinous mass, which may scarcely
admit a flow of blood through if, communicates on every side a
hard and exaggerated pulse. The same may be observed when
an artery is ossified, or where overlayed by a dense material, as
also in those circumstances where elasticity compensates for,
and obliterates, the shock of the onward wave; as oceurs in the
trunk artery and its larger branches, which offer but little ex-
ternal evidence, by expansion, of the onward wave, but freely
communicate the vibrations of the pulse. The vibrations of the
pulse are otherwise seen £o be independent of the forward wave,
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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 eause 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.

conclude that the circulating wave and the pulse are two sepa-~
rate and distinct operations, and therefore, as taking place in the
same medium and transmitted by the same tubes, not due to the
same cause. Doubtless, the contraction of the ventricle causes
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-

| mitted in bodies, or those vibrations which, when a blow is

struck on one end of a log of wood, are felt, distinctly by a hand
F

After fully considering the whole question, we cannot but |

= - -__,—_‘
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applied to the other, although there be mo visible locomotion.
The pulse is, in fact, similar to that tangible shock which “is
conveyed through a-fluid without any apparent accumulation of
it, or change of velocity. Thus, the working of a water pump
may be discovered at great distances through iron pipes, or even
through elastic pipes of leather, as those of a common fire engine,
from which the water is spouting nevertheless in a uniform
stream.” (Arnott.)

What, then, is the cause of those vibrations which constitute
the pulse, as separate from the circulation? In the course of
the preceding argument it has been shown that, in the arteries
and in the moving column of fluid within them, the physical
conditions exist for the ready transmission of vibrations occur-
ring in this latter ; and it has also been shown that the mechan-
ism of the heart is well adapted for the production of these
vibrations.

Having reference to that general law of hydraulics, which
enunciates that the momentum of a liquid in motion is as greab
as that of a solid, and, hence, that anything which opposes or
arrests this momentum, will receive as severe a blow as if from
a solid, and cause within it the same disarrangement of par-
ticles, we see that, as the blood in circulation is a moving
column, and its motion be opposed or arrested, there then exists
the conditions for producing those vibrations within the column
similar to those which would take place in a solid. It has also
been shown (page 15) that, in the sudden closure of the semi-
lunar valves, the mechanism for thus opposing and arresting the
circulation exists.

It is probable, considering the elastic properties of the
arteries, that were it not for the closure of the semilunar valves
during the diastole of the ventricle, whereby the momentum of
the column of blood is arrested, the supply per saltum would
have been equalized in these vessels, so that there would not
only have been a pulseless wave, but one rendered tolerably
oven in its flow. The onward wave is, both in 1its origin
and in its effect, independent of the vibrations which consti-
tute the pulse, as it also is of the cause of these vibrations ;
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while, on the other hand, these vibrations are, in their origin
independent of the cause of the circulating wave. They arve, in
fact, dependent for their development on that valvular meechan-
iIsm, 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 bhefore
it 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

S

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 1s 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 momentim
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 rafionale 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 distinet, 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
18 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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its channels without an eddy being produced. It may also be
inferred, if a valve be sufficiently diseased to produce a regurgi-
tant murmur, that the normal valvular sound from this valve
will not be heard, the murmur entirely occupying the place of
it. The murmur being due to the return of blood through the
limited and diseased opening, while the absence of the mormal
valvular sound is due either to this latter sound being masked
by the murmur or to its entire absence, by reason that the
diseased condition of the valve does mot afford the necessary
check to the onward stream of blood. Nevertheless, a valvular
sound may occasionally be heard synchronously with the regur-
gitant murmur, but then it emanates from the corresponding
valve in the other heart.

If the diseased obstruction be in the semilunar valves, the
murmur thus resulting will be found to be synchronous with
the normal sound of the mitral valve, but when loud and
prolonged, may, to a certain extent, so mask it as to prevent its
easy recognition ; hence, as a general rule, it may be assumed
that a murmur which supersedes both sounds may possibly have
its origin in disease of the semilunar valve only, while a mur-
mur, followed by a distinct normal second sound, indicates
alteration in the mitral valve ; if, however, the mitral murmur
be a regurgitant one, it may seriously interfere with the easy
appreciation of the second sound ; generally, however, it can be
detected either in the left, or in the right, heart, and in such a
case a correct diagnosis can be arrived at.

If the semilunar valves be so diseased as not only to obstruct
the systolic flow, but likewise to permit regurgitation, there will
either be a very prolonged, or a double murmur. If the neces-
sary conditions exist in the valves of the pulmonary artery,
probably the same phenomena might be observed ; but as these
latter are rarely the seat of independent lesion, the murmurs
generated in them are synchronous with those generated in the
aortic valves, and not distinguishable from them.

Tndependently of all other considerations, the presence of a
double murmur generally indicates disease of the semilunar
valves, a double murmur being more ravely produced by the
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mitral valves ; for though these be so contracted as to interfers
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 circumstances,
and they are of frequent occwrrence, 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
15 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 valves. 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 circulation, 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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vibrating power of the structures concerned, so are the intensity
and the quality of the murmur,

The indications of the pulse were, in former days, much
studied and much relied on as a means of prognosis. Galen in
the second century classified the phenomena of the pulse with
nice precision ; and from his time, till the discovery of Harvey,
the views of Galen were adopted. Then a new impetus to
the study of the pulse was given, and in the first half of the
eighteenth century its phenomena and their indications were
set forth with singular minuteness, more especially by Floyer®*,
Solanot, Nihellf, De Bordeu§, and Wetsch|. 1f we may believe
the statements of these observers, their success in prognosis was
thus made to be very considerable.

The modern physicians, though always noticing the pulse,
have certainly not done so with a precise accuracy, and have
thrown aside as useless much that the older observers regarded
as important. The sphygmograph has shown that, in some
respects, the observations and descriptions of our fathers were
not altogether futile. Dr. Sanderson (Handbodk of the Sphyg-
mograph) duly sets this forth.

Dr. Arnott, after detailing the phenomena exhibited by the
pulse, makes these pertinent observations (vol. i. p. 544, 2nd
Ed.) :—* The preceding considerations exhibit the pulse as a
complex subject, and one on which professional opinions are
not yet settled. By showing its close relation to the powers of
life, they also prove it to be an object of high importance to the
medical practitioner. This last truth has searcely ever been
questioned but by persons singularly deficient in the power of
tactile discernment, or utterly uninformed; yet, because no
simple and good analysis of the pulse and detail of its relation
to morbid states, has appeared, the degrees of skill acquired
with respect to it by individual practitioners are very various,

* & Physician’s Pulse Watch,” by Sir John Floyer, Knt., 1707,

+ “Lapis Lydius Apollinis,” by Solano de Lugues, 1730.

1 “Crises of the Pulse,” by James Nihell, M.D>., 1750.

§ “ Varieties of Pulse and the Crisis each Indicates,” De Bordeu, 1764.
|| * Medicina ex Pulsa,” J. J. Wetach, M.D., 1770,
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and in a great measure accidental. Some try 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, ete. The author remembers to have conversed with a
Chinese practitioner, who had only the scanty 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-
graph especially so,—and by their variations and errors rather
complicate and embarrass the data for just conelusions. 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 mot 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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aid of the watch often so distracts as to interfere with a correct
conclusion as to this fact itself. Hence the very means adopted in
order to arrive at a precise and numerically-accurate observation
often defeats itself. In my early professional days an old and
experienced practitioner remarked to me that no two people
told by their watches the beat of the pulse to be the same ; and
there is much truth in the remark. I have certainly myself
found advantage in attending to the general phenomena of the
pulse without the distraction of a watch ; and I think, too, with
a better power of appreciating, not only them but, excepting in
special cases, its numerical frequency.

Though the indications to be derived from the pulse, towards
the ascertainment of specific disease, may neither be very
numerous nor perfect, still there are some. Here reference will
only be made to a few of those indications directly bearing on
the condition of the heart. .

The pulse, as regards rhythm, generally speaking, both in
health and disease, indicates the thythmic action of the heart, and
should there be any failure in the concord of these, it may be
inferred there is either valvular disease, or that the walls of the
lieart fail in nervous power, or are degenerated; and the same
may be said of the force of the pulse, this depending on the
energy with which the blood is propelled by the heart. ~Hard-
ness in the pulse is a measure of arterial tension, softness of
faeble pressure ; frequency indicates excited action, infrequency
that the action is languid.

If the distending wave be full, loaded, and sluggish, the
cavities of the heart are generally congested, and when, with
these, the accompanying vibratile shock is unduly sharp, a |
superadded irritability of the ventricles, with a sudden and
‘energetic closure of the aortic valves, is indicated. If the pause
after the energetic vibration be prolonged, it argues slowness in
the diastolic action of the ventricle.

An inadequately filled artery indicates a feeble and languid
action of the ventricle or valvular insufficiencies.

If the vibratory beat be quick ( pudsus celer) or, as Dr.

s
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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 angmia, 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 rhythmic irregularity only), there is pro-
bably valvular incompleteness, or a failure of power in the
systolic action.
. An undalation 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 1:-f
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 obstruction. 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 thyill 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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The prognosis is confirmed if the pulsation of the superficial
arteries exhibit an active forward movement in the direction
of their axis, but which becomes diverted, where the vessels are
curved, into a vermicular or peristaltic action.

The dicrotous, or rebounding pulse, and which the older
physicians deemed significant of approaching hmmorrhages, is
an exaggeration of the normal elastic moving power of the
artery, and is essentially due to disturbed oscillation in the
current of blood from want of relation between heart force and
arvterial elasticity ; hence it may occur where there is aortic
deficiency, or where the arteries are deficient in vaso-motor
power, or where the venous system and capillaries are loaded.

A prolonged, lagging, vibratory pulse, with thrill, indicates
feebleness and venous obstruction, with, perhaps, dilated right
ventricle. It is not infrequently observed in old persons.

The preceding brief survey of the sounds and murmurs, and
of the rhythmical action, of the heart, shadows forth their value
in the diagnosis of disease; while the end and aim of the fol-
lowing pages are to ascertain the practical bearing, which these,
in conjunction with a general physical examination of the heart
and associated circumstances, afford us towards determining not
only the nature of its diseases but their fatal tendencies, or the
probabilities of cure or alleviation.

The grave difficulty of the imperfectness whether of accurate
observation, or of its correct rendering, immediately and pro-
minently, presents itself. Doubtless the sounds and physical
indications, which, in modern phraseology, may be termed the
objective qualities, are defined and true to themselves, not so
the subjective qualities of the observer, for these vary not only
in different individuals, but also in each individual at different
periods of his professional life. The sounds emanating from the
heart may be simple, and must be defined and truthful ; but the
ear that listens to them may be imperfect. Supposing, however,
this difficulty to be surmounted, and the sounds emitted are
equally recognised by all, there remains the further difficulty
that the lesson to be learned from them is limited and incon-
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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 resulfs ;—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.






DIMINISHED IMPULSE. 79

supersede the deficiency, to the inexperienced, of definite or
even suggestive rules. There really is, however, great difficulty,
not only in deseribing the means towards a correct diagnosis
between funectional 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 organic 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.

n order to arive 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. Tts force may
be diminished or increased. REither 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 eonveniently 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
1t will be necessary to appreciate, together with those other
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symptoms with which it is found to be associated. While we
feel that, in many cases, a diminished impulse is consistent
with the enjoyment of good health and long life; still it is a
condition so often associated with debility in the structure
of the heart itself, or with some other important disorder or
lesion of the general system, that the study of this symptom,
and its several associations and probable consequences, is
worthy of the physician,

The circumstances whereby a patient’s attention is ordi-
narily arrested when there is the presence of a diminished
impulse, are the occurrence of (1) breathlessness on slight
exertion, with (2) a feeling of debility, amounting at times
to a realized inability to do that which otherwise would be
within the usual compass of his power; and this may be
associated with (3) the occurrence of occasional faintness, even
to actual fainting. On more minute inquiry, we may find, on
examination, that there is a diminished (systolic) impulse ;
and we naturally first seek to find if the heart itself present
any objective physical causes for such weakened condition.
Is it diminished in size? Is it enlarged? Are its sounds
less distinet or more pronounced ? The personal condition of -
the patient is here to be considered, as, in a chest well
clothed with fat, but little impulse may be immediately per-
ceptible, though the heart be normal; while in very thin per-
sons, though the impulse is really diminished, the thinness
of the walls so far permits it to be felt as may at first induce
the idea that its contractile action is not enfeebled.

Due regard being given to these personal conditions, we
may, having ascertained that there is a diminished systolic
impulse, find it to be associated with (1) a normal condition
of the heart as regards size; or (2) a diminished or (3) an
enlarged condition; or it may be associated, in addition to
either of the above conditions, with diminished or increased
valvular sounds, or irregularities in rhythm, or with other
indications of heart affection; or there may be no indica-
tions of a structurally altered heart, but disease n con-
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tiguous 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. Before 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 cireumstances, 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 whereby the dulness
on percussion in the precordial region is imereased. The
physical conditions of the heart in connexion with this indi-
cation may, in general terms, be referable to (1) dilatation :

G
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(2) dilatation with hypertrophy; (3) fatty deposits; (4) fatty
degeneration ; (5) deposits in the pericardium; (6) deposits in
the pleura. After investigating the distinctive features of these
conditions, it may be useful to note such of these as may serve
to elucidate the rationale of the deficiency-in impulse exhibited

" in each ; and also the importance of this deficiency in relation

to prognosis and treatment.

In the class of cases now to be considered, those which
are associated with, or dependent on, valvular disease will
be excluded; observation being limited solely to such as
have an independent origin, Nevertheless, we may have to
consider cases where the acoustic evidence of mitral murmur
is present; this being due, not to valvular disease, but to the
amount of dilatation, generally without hypertrophy, render-
ing the valves insufficient, and thus permitting a regurgitant
TUTTRUT.

When the impulse is feeble, and there is obviously, on

. examination, an increase in the area occupied by the heart,

as indicated by increased dulness, or by the impulse being
diffused, we may asswme, without going into an elaborate
discussion of the various circumstances connected with con-
tignous disease or displacements by other organs which may
modify the diagnosis, that there is either enlargement of the
heart itself, or that there exist abnormal deposits in the
pericardium or pleura; and, save when the enlargement is
due to fatty deposit, or to hypertrophy with softening, gene-
ral or specific, we may also assume, if the sounds be louder
than normal, that the enlargement is due to dilatation and
thinning of the walls of the ventricles.

We will now refer more in detail to the heart-symptoms
which may characterize each of these conditions.

When, with the dulness on percussion extending abnormally
in a lateral direction, the impulse is deficient in force, and at
fimes slightly undulatory in character, yet diffused over an
extended area, and this area, like the dulness on percussion,
is extended laterally, but is not to be felt either in the back
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or below the right shoulder-blade; when, while the apex-beat
is apparently seated towards the sternum, its shock is found
to be, though diminished and indistinet, to the left of the
nipple, and bhelow 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 valvular
sounds, especially the systolic, 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 muscular 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 irregularity, with the ocecasional
occurrence 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 irregularities 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 ig 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-

| eussion, 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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without special structural degeneration of the parietes of the
ventricles. This dilatation, for the most part, exists in both
ventricles; but, as just observed, sometimes the right side is
solely so affegted. Asa general rule, the diffusion of the impulse
is according to the ratio of the area of the dilatation ; while
the sharpness and intensity of the sounds are proportionately
increased by the thinning of the parietes.

In addition to the above general indications of a dilated con-
dition of the heart, it may also occasionally be noticed that the
dulness is projected more to the left, especially towards the base,
and that this dulness is apparently superficial, and to be detected
by very slight percussion; at the same time the impulse, though
weak, is persistently irregular, and presents the character of an
abnormal sharpness with quickness, and is generally reduplicated.
It thus gives the impression of a vibration or rapid undulation
rather than of a distinet beat. The valvular sounds are also
very indistinet, and are thus, though sharp and sounding, very
difficult to define and separate. The whole of these phenomena
appear to be superficial, and to have their seat immediately
beneath the surface of the parietes of the chest. Under these eir-
cumstances, we infer the heart to be not only thinned and dilated,
but to be, in addition, adherent generally to the pericardium.

We now pass on to the consideration of another series of
cases, which, besides being characterized by a weak and enfechled
impulse, and by an abnormal exfension of dulness on percussion,
presents, as regards the character of the sounds, a somewhat
different class of symptoms. Besides the abnormal amount of
dulness, the impulse is found to be not only weak, dull, and
generally diffused, but presents an undulating character, the apex
beat being slight, or scarcely recognisable ; if it be recognisable,
it will be observed to be below its normal position in the fifth
interspace. The valvular sounds are without their wonted
clearness, the first being weak, thin, and toneless, but of a some-
what high pitch. With such a series of symptoms it may b
inferred, though there is dilatation, that this is associated wi
weakened parietes, due either to softening of the muscular stru
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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 impulse; and should the valvular sounds also present
similar inequalities, at one time being obtuse and nearly in-
audible, at another oceurring with more distinetness 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, j- "
but not necessarily dilated. Should the impulse be not only *

weak but extended, and, as it were, diffused horizontally, and
having occasionally its force so far increased as to lﬁl*esent, 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, he

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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the animal economy. These forms comprise debility of muscular
structure with dilatation, without and with hypertrophy, or with
fatty infiltration or fatty degeneration, and will be found to
include a tolerably well defined and compact group, presenting
much the same general symptoms.

The general symptoms immediately connected with these
several forms of heart disease are mainly (1) disturbance, occa-
sional or permanent, in the respiratory functions; (2) debility
on exertion; (3) occasional feelings of faintness, with (4) pra-
cordial anxieties, flutterings, palpitation, and may be, pain.

The dyspncea, or shortness of breathing, occasionally comes on
spontaneously and without apparent cause, but is usually easily
induced on bodily exertion, by shocks of the nervous system,
and by mental exhaustion; at times this symptom may be so
slight as to be scarcely appreciable; at others, passing into a
laboured breathing, and even at times to a temporary suspension
of respirahury action. In some cases, these phenomena of the
respiration are gradually developed to an extreme condition,
and then, when perhaps life appears almost extinet, as gradually
recovered from.

A common and very characteristic symptom accompanying a
heart exhibiting a deficiency of power in its impulse is the manifest
debility on exertion. This, which may not be associated with
some other affections of the heart, is ever present in the whole of
the class now under consideration. There is a peculiar leg weari-
ness and feebleness of power, espuma]ljr referred to the knees.

The heart itself experiences flutterings rather than palpita-
tions, and these flutterings are often much determined by the
state of the stomach. They are not infrequently relieved by the
evolving from the stomach a small amount of flatus. The relief
from this is so instantaneous and effectual that the patient is
apt to think that the flatulence is the sole cause of his difficul-
ties. From the frequency with which this generation of wind
in the stomach is associated with these low forms of heart
disease, it is probably induced by them. Ocecasionally 1ts
presence induces discomfort, passing into pain.

For the most part, though the stomach feels smkmn, as from
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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-
gnostic 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. T have known it oceasionally 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 voidéd by
epistaxis.  Still, experience shows that, under these circum-
stances, the patient rarely succumbs; these hemorrhages 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
oceurs, but only in advanced cases. During the whole course
of an enfeebled heart there may occur 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”
veferred to the stomach or bowels, and are probably associated
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with some form of indigestion or generation of wind as before
referred to.

Besides these symptoms, and which may be considered as
proper to, and symptomatic of, that condition of the heart in
which the impulse is abnormally deficient, there often occur
affections of other organs, and which may also be assumed to be
consequent to, and dependent upon, this condition. These are
chiefly congestions of the liver and kidneys, but sometimes
inducing from these latter the secretion of a pale limpid urine
in large quantities, congestions also of the lungs, with occa-
sional attacks of bronchitis, and eventually cedema of the lower
extremity.

When the weakened impulse is accompanied by hypertrophy,
associated with fatty deposits and infiltration, or with fatty

[ metamorphosis, more especially the two latter, a distressing form

| of hypochondriasis is occasionally met with. If not depending

-
“i.|
i

‘on these conditions of the heart, it is intimately associated with

' them. The hypochondriasis is recurrent in its nature, character-

'ized notably by want of sleep; and, if sleep be procured, not
necessarily relieved by it. There is a eraving for frequent food ;
great anxiety for relief during the paroxysms, which are promi-
nently marked by fears of an instant dissolution. During the
paroxysms, the unhappy patient is almost entirely unable to

. divert his thoughts from his own morbid feelings.

The physical condition of the heart whereby this series of
symptoms is induced is primarily and essentially that of weak-
ness in its muscular fibres. These are found to be flaceid,
absorbed, or degenerated ; and in some instances fatty matter is
interposed. This latter, while inducing weakness of the fibrous
structure by absorption and alteration by accumulation, impedes
the action of the heart itself. The fatty matter is essentially a
deposit, and whether deposited on the outside or within the
heart, or infiltrated between its fibres, consists of fat contained
in separate and distinet cells.

Debilities of the heart, such as have been now described, may
be the process of years, or they may be the prompt result of
recent inflammations, having their seat in the structure of the
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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. It also accounts
for the fact that the valvalar 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 foree 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 fanction of preventing regurgitation, do not promptly

and forcibly 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 occwrrence of the diastole of the
ventricle, the semilunar valves immediately and effectually close,
and, as the column of blood is ample, the integrity of this sound
1s not very markedly interfered with. Should the ventricular
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dilatation increase, the mitral valve becomes, to a certain extent,
inoperative, and there is heard a faint and prolonged regurgitant
murmur ; and if this ventricular dilatation still further increase,
the semilunar valves also become inoperative, and there is not
only murmur instead of the second sound, but the rhythm of
the column of bloed is interfered with, so that an unecertain soft
and undulating pulse is felt in the artery at the wrist.

The prognosis in each of the cases belonging to this category
of disease is eminently unfavourable. For the most part,
whether dependent on congenital weakness, or due to accidental
sources of development, they insidiously progress and assume a
chronie and incurable form. Unless the most judicious precau-
tions be adopted they advance to the impairment of power, and
eventually to the destruction of life.

It is, perhaps, doubtful whether the progress of disease in
these cases is not inevitable, and all that we can hope to do is,
by a careful prophylaxis, to prevent, not the inevitable advance,
but its undue acceleration.

Of all the diseases of the heart, it is in this class that death
pre-eminently takes place suddenly. With structural debility
in the heart itself, there is associated the not infrequent tendency
to sensations of a passing faintness. Any over-fatigue or undue
mental shock or exhaustion, or indiseretion in diet, may not only
induce these, but determine the occurrence of a perfect fainting
fit, with hazard—more often consummated than not—of causing
the immediate cessation of life itself.

The treatment is mainly prophylactic, may be slightly reme-
dial, but can in no case be esteemed to be curative. The
avoidance of all exhaustion—mental and bodily—of sudden
physical exertions and mental shocks, of intemperance in diet,
and of the depressing influences of cold, are the main means to
be observed; at the same time the general health should be
sustained by light nourishing food and the specific tendency
to faintness by the occasional use of suitable stimulants and
restoratives. As symptoms arise and require, the use of
ferruginous tonics, sedatives and antispasmodics, may . be
adopted. ' ' '
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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 oceurrence of tumours, ete. 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 searcely appreciable,
or even to be rendered completely and entirely imperceptible.
This occurs more especially in the course of passive effusions
rather than from effusions ecaused 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 of dilatation of the
cavaties of the heart itself, especially of the right ventricle,
when oceurring 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 not
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entirely, imperceptible. Should the first sound be heard, it will
be weak and uncertain, with a muffled character, and anticipates
the feeble indication of the impulse. At the base, the sounds,
though they be faint, are audible and distinguishable : the first
sound is here certainly louder than it is over the apex or the
ventricle ; the second sound is audible through the course of the
arch of the aorta. Besides the above, there may also be the
more specific indications of the existence of serous inflammation
of the pericardium, by the presence of friction-sounds, and of
the existence of fluid by the presence of sgophony at the edge
of the dulness.

The impulse of the heart may also be obscured by an empyema,
by pleuritic effusions, by deposits (solid and fluid) in the medi-
astinum, and by other contiguous tumours; but these are all
causes which obviously present themselves for observation, and
consideration, on account of their own specific lesions, rather
than in relation to the accompanying condition of a diminished
impulse,

We will now consider the existence of a diminished impulse
under entirely different conditions. An impulse, feeble and
very limited in extent, sometimes exists with an evidently very
deficient area of percussion-dulness, both superficial and deep,
and this evidently without any emphysema or other cause to
interfere with the correctly ascertaining that the size of the
heart is abnormally diminished. The cardiac sounds are every-
where at a minimum ; but, if heard, may be a little sharper in
tone than natural; the pulse is small and deficient in force.
This state of things indicates a condition of muscular atrophy.
If there be frequency and some palpitation in the heart’s action,
it is probably due to the atrophy being caused by, or associated
with, a generally depraved condition of the blood, as in tuber-
cular degenerations or carcinoma. In these cases the heart is
not only diminished in size, but its fibres are degenerated, being
pale, soft, and deficient in firmness. This may be simply caused
by an anemic state of the viscus, but it is more commonly due
to a fatty degeneration of the fibres, and which is evidenced,
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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
moftlings. 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 columna carnew and inner layer of the muscular
fibres than elsewhere. Dr. Quain’s opinion is that the fatty
matter 1s 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—oceurring 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 dimimshed in bulk, offer important and fatal
indications.
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It is not easy in these several cases of anmmic or of simple
muscular atrophy, or of fatty metamorphosis, to discriminate
one from the other solely by the physical phenomena exhibited
by the heart. We must seek to determine the precise form of
affection rather from the general symptoms; but these, with
their etiology, had better be referred to when considering the
morbid states of the heart in the category of structural diseases
next to be described, which comprises the morbid structural
changes specified above, but unaccompanied by any diminution
in the heart's bulk.

This category includes the very important range of cases, as
regards diagnosis, in which the heart, though the impulse be
feeble, is not enlarged, nor involved in any surrounding or con-
tiguous dulness, in which the indications are that the heart,
though weak, is in fact of the normal size. These cases may be
due to structural, or only to purely dynamie, canses. DBetween
these two classes of cases it will be well to diseriminate, and
then to find out in the latter where we may anticipate neither
danger nor cause for alarm; 4., the existence of a normal con-
dition, or of functional debility only. The character of the
impulse, when the heart is feeble and small in size, has just
been described. Should this character be well marked, though
there be no indications of a want of proper bulk, and there be,
in addition, an impulse always reduced in strength, and only
very rarely exhibiting a visible 4cfus, and this rather having the
appearance of an undulation than of a beat; while the sounds,
the first being sharp and flapping, the second very thin, are
generally very weak and toneless, and entirely free from any
complication of murmur; with a pulse irregular in force or
rhythm, but for the most part slow, we may surmise there is
muscular weakness. Should the pulse be rather fast than
otherwise, this weakness is then probably due to a state of
ansemia. If, under these circumstances, the impulse of the
heart, though generally feeble, be occasionally characterized by
a forcible beat, it is very probable these conditions are asso-
ciated with a concentric hypertrophy of weakened tissue.
Should we, however, find these specific indications of muscular
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or anemic weakness greatly exaggerated, so that there is a
variable impulse, always feeble, generally retarded, 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
anzmia, 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 anemia, 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 g disease
of the labouring than of the wealthy classes. This, probably, is
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to be explained, as Dr. Quain suggests, by the causative con-
ditions being both general and local. The former comprising
impaired nutrition, starvation, extreme anwmia, phthisis, cancer,
and acute adynamic diseases; the latter diseases of the arteries,
especially the coromary, endocarditis and pericarditis. The
particular form of fatty metamorphosis, now referred to—viz.,
that without hypertrophy or dilatation—is, however, more often
met with in those whose occupations are not laborious. This
probably is due to the heart, if predisposed to this form of
degeneration, not being excited, by severe muscular exertion, to
take on the conditions of hypertrophy or dilatation; but in
whatever class it may occur there will be found associated with
it a pale flabby skin, indicative of the constitutional tendency.
When a state of fatty metamorphosis of the heart exists, the
countenance is usually pale and sallow ; sometimes the lips are
livid, generally deficient in the natural colour; the tissues are
soft, the manner is languid, the temper is apt to be dejected,
and there is a sadness and melancholy foreboding not commonly
met with in many other affections of the heart; muscular power
is deficient and soon exhausted, and the effort to exertion is nob
very promptly aroused ; there is evidently a depression of vital
force ; the appetite is feeble, digestion is weak and flatulent ;
there is not infrequently giddiness, headache, and syncope, and
may be, coma. In advanced cases, there is marked uneasiness
across the loins, and the feet and ankles show slight cedema;
uneasiness of the heart, at times passing into pain, often super-
venes, with oceasional sensations of a palpitation, or rather flutter ;
and if this increase is often accompanied by a choking feeling,
somewhat of the nature of a globus hystericus.

The respiration is irregular, often hurried, at others prolonged
with not infrequent sighing. "When the right ventricle is pro-
minently the seat of weakness, the respiration may present
peculiar characters, as described by Dr. Cheyne (“Dublin
Hospital Reports,” vol. ii. p. 217), in which a protracted period
of apneea is slowly recovered from to be followed by a few
hwrried respirations. The apncea, as shown by Dr. Reid, is
qssociated with an increased action of the heart, as evidenced
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by acceleration of the pulse, followed by remissions during
the hwry of the breathing. In the case described by Dr.
Cheyne, the several phenomena occupied 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. Frem
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 becawe 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 perfeet apncca, 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. J
She died at an advanced age. 3
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,
H
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the features of an epileptic convulsion, but rather of a violent
spasmodic struggle for life. '

It has been advanced by Mr. Canton that the appearance
of the arcus senilis is concomitant with, and as such to
be considered a symptom of, fatty metamorphosis of the
heart, My own observation does not lead me to confirm
this view. I have seen many cases of fatty degeneration
where it has not occurred; while in many, especially amongst
the aged, in which it has been strongly. marked, there
has obviously not been the least tendency to a fatty meta-
morphosis.

On comparing these general symptoms of an anmmic or
fatty heart, accompanied with an enfeebled impulse, with those
that characterize weakness of impulse, accompanied by evidences
of dilatation, it will be seen that they are in many respects
similar ; still there are differences. In the ansmic and small
fatty degenerated heart there is less evidence of distant local
congestion ; the lungs and the portal system are not so prone
to be loaded, and hwmorrhages rarely or never occur; and
cedema is only rarvely, if at all, met with. The difficulties of
breathing are also not so much the result of congestion as of the
obvious nervous debility. There is also a more extreme state of
general physical weakness; and this gives a distinctive quality
to the occasional sensations of faintness and coma, and the less
marked convulsive character of the attacks that occasionally
supervene upon the oceurrence of vertigo: and in the entire
absence of valyvular murmurs,

The proximate cause of the whole of the symptoms which
characterize this class of heart disease must be found in
deficiency of dynamic power, so that the heart is unable to
effect other than a feebly expressed contraction on the blood
which it has to propel ordinarily, and an utter incapacity to
do anything beyond this without great general distress. If it
be called on to do this excessive work its action immediately
becomes hurried and irregular, and with the result of acquiring
a still greater incapacity than belonged to it in its previously
(uiescent state. The remote cause is evidently alteration and
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weakness of structure consequent upon an attenuated or
degenerated condition of the muscular fibres.

The consideration of these angemie, 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
m 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
forernnners 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 comsistent 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 feehle-
ness of the general system, and of the heart in particular,
finds employment in ‘light preparations of iron, in antispas-
modics, and stimulants; the occasional use of mineral acids
with digitalis is often most beneficial ; and, at times, sedatives,
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in the forms of opium, hyoscyamus, hydrocyanic acid, and
chloroform, arve useful. The associated attacks of vertigo or
faintness must be met by the stronger restoratives of wther,
ammonia, or brandy. '

The symptoms of a deficient impulse, without evidence of
any increased size in the volume of the heart, oceasionally
develop themselves in an active form, and suddenly; some-
times, as it were, idiopathically or as symptomatic of an
inflammatory condition of the substance of the heart, or by
way of a metastasis, or during the course of other diseases.
Illustrations of these several sources of a deficient impulse
are, occasionally, to be observed in the course of certain forms
of idiopathic febrile conditions of the heart itself, in pericard-
itis, in gouty metastasis, and as a concomitant of typhus,
typhoid, and scarlet fevers.

The physical examination of the heart in these cases, reveals,
perhaps, little more than the negative evidence of a deficient
impulse, while the valvular sounds arve often very indistinet,
or are merged without muwrmur into one feeble sharp sound; or
the first sound, being lessened or even obliterated in the left heart,
is more audible in the right. The only distinctive peculiarity
is that, during the frequently recurring paroxysms of distress of
heart, which for the most part accompany these affections, both
impulse and sounds are almost or entirely suspended, while there
is an increase of the urgent symptoms; the pulse is small and
irregular, the breathing hurried, and pain and anxiety at the
preecordia increased. This is peculiarly the case in idiopathie
inflammations, and in gouty or other metastases. In these the
frequent recurrence of paroxysms of varying duration and in-
tensity is peculiarly a characteristic. In fevers this is also
appreciable, but not to so marked an extent, as the remissions
are not so readily recognisable. In suppressed gout, inflamma-
tion of heart tissue is accompanied by great anxiety and fear of
dissolution, with inability to use the least physical exertion.
It;'ﬁ'ut{-.,bly incites to fatty degeneration.

The rhythm of the heart’s action in these cases is generally,
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but not always, accelerated. In some case of idiopathic inflam-
mation, and more especially where there is a gouty metastasis,
it is occasionally slower than natural. The pulse is 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 organ, 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 praecordial anxiety; an uneasiness rather than pain; the
complexion assumes a sordid or livid aspect, with occasional

fiushings. 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 symptoms present themselves in typhus and
typhoid fever, they usually oceur early after fever has fully
developed itself, becoming appreciable, about the sixth day, by
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a sudden and notable prostration of power. The loss of impulse,
on physical examination, is first to be detected at the apex
(Stokes, p. 377) and to the left side. Sometimes the impulse
becomes inappreciable everywhere ; occasionally, but not always,
the valvular sounds are also inaudible. In favourable cases,
after the expiration of eight days from the time these symptoms
have set in,—.e., the fourteenth of the fever—the heart shows
indications of rallying, by a return of the impulse, and then of
the valvular sounds. Recovery is always first indicated by a
restoration of the impulse; it is the first to fail, and the first to
be restored. The pulse, during this period, is always small,
weak, and greatly accelerated.

In all these cases the tonicity of the heart's power is rapidly
lessened, or even destroyed; and this is due to softening of its
fibre ; so much so, as in some cases, to disintegration of its
structure. No alteration in volume takes place, but the left
'ventricle, which is the essential seat of the diseased condition,
becomes livid in hue, soft in texture, and with so little power of
resistance as to receive the impression of the finger pressed upon
it as if cedematous ; in parts all trace of muscular fibre is ob-
\literated, and a dark homogeneous-like looking structure takes
its place, resembling somewhat the cortical portion.of the kidney.

The treatment of the above two classes of cases is not identical.
In continued fever, when the powers of the heart are thus
impaired, sustained stimulation may be useful, but certainly
not always so; for, frequently, notwithstanding the prevailing
reliance on stimulants in these cases, they are not only uncon-
genial to the patient, but evidently foment the disease by
adding to an injurious irritability. Milk, light animal drinks,
etc., are more often’ suitable. Still some use of stimulants is,
for the most part, required. In the cases of idiopathic asthenie
inflammation of the heart, and in metastases from gout and
other diseases, stimulants are not well borne, in fact their
exhibition, more often than otherwise, both induces repetition of
the paroxysms and an increase in the severity of the symptoms
that characterize.them. Sedatives, alkalis, with light drinks,
appear the more appropriate remedies.
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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
mjury 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, uuﬁa.lly of the leum-phlegmatm
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 exerfion, 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 swellmgs, 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 supemdded a tendency to faint—

L ban?
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a casualty which is somewhat unusual in these cases. This
disordered condition is not in itself dangerous, and is certainly
very amenable to general and medical treatment; nevertheless,
the neglect of its indications may lead to grave physical compli-
cations. In its simple form, it is to be regarded as a blood-
disease rather than an affection of the heait.

Exercise, both of the mind and body, though at the time
it may seem to increase some of the symptoms, by inducing
exhaustion, is for the most part beneficial, and should always
be enjoined. The dyspeptic tendencies must be sedulously
counteracted by a well-regulated diet, with the occasional

- exhibition of such ferruginous tonics, and aloetic and other
- deobstruents, as the system will bear.

Where a feeble impulse appears to be the normal condition
of the individual, it will generally De met “with — perhaps
more frequently in females than in males—in those of slight
make, rather above than below the average height, having good
but moderate appetites ; and, though not robust, in the enjoy-
ment of a moderately good state of health. They do not
appear generally capable of great mental or physical efforts,
and they rarely or never engage in violent or prolonged exer-
tion—the quiet regular walk being esteemed to be exercise
sufficient. If by any unaccustomed effort the heart's action
be accelerated, it is unaccompanied by any very continued,
exhausting, or painful disturbance of the breathing, and there is
certainly no undue tendency to fainting. They usually present
fair mental qualities, with remarkably easy even tempers, not
readily roused to excitement; of good but quiet tastes, being
sesthetically, rather than animally, disposed, finding their plea-
sures in the enjoyment of scenery and the cultivation of the
fine arts—in books, music, or painting. They are often good
instrumental musicians: they pass through life amiably and
agreeably, without ambitions, and I'lE-]tllEl ﬁﬂhle“.fﬂ nor even plan
any great designs,

In reconsidering the preceding illustrations of a diminished
and feeble impulse can we feel, without being too didactic, that
approach has been made, by aid of the physical indications, to
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the accurately 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 be, altered in character; they may be
muflled almost to extinetion, or they may be more sonorous and
more distinet than is proper to the uﬂl'FﬁI 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 is
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 frequency, 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
& rap or to a blow of uncertain frequency ; it may be associated
with feelings of weight and fulness, and anxiety about the

preecordia, 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- j
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. tension of the eyeballs, clammy coldness of the extremities, fear
- of death, partial unconsciousness, with a feeling of faintness, or

even actual syncope. A paroxysm such as this may be succeeded
by a somewhat prolonged state of cerebral disturbance, as .
evidenced by heat of brow and wvertex, with headache and an

| inaptitude to think or regulate the thoughts.

Such being the associated and distinctive symptoms of an
increased impulse in the heart, it becomes a matter of interest to
inquire to what this may be due—whether to dynamic or to
statical causes—and then there will remain to be explained the
origin and rationale of the correlative phenomena. An abnor-
mally increased impulse, whether chronie or paroxysmal, whether
slight or well marked, whether simple or associated with grave
symptoms, looking to origin and also to consequences, may be
of minor consideration or of the most serious import. It may
be merely the effect of a passing emotion or of some temporary
over-exertion, or it may be the characteristic symptoms of import-
ant structural changes, or even of some fatal spasmodic attack.

To accurately estimate the source of an increased impulse is
always of the utmost importance; may be, in its achievement,
the professional credit of the physician is at stake. Besides the
necessity for a correct diagnosis in order to pursue the right
course of treatment, there may be the anxious inguiry of the
patient ; and the answer to be rendered may be of the greatest
importance to his future well-being and happiness. Again,

" increase of impulse is often presented in the case of those who

offer themselves for examination when proposing their lives for
assurance, and as also in the case of those who are candidates
for the public service; their eligibility or otherwise is to be
determined by the reliable interpretation of the “report ™ of the
medical examiner.

To diseriminate between an increased impulse caused by
diseased physical conditions, from one solely of temporary or
nervous origin, is therefore obviously of the first necessity. To
do this we must first ascertain if there be any organic complica-
tions ; and when these have been satisfactorily estimated and
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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.

Occasionally the conclusion ean 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 cireumstances ;
and then perhaps only after repeated examinations both of the
heart and of these cireumstances: 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 fo 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 defus ventriculi 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 defws is thus not
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 scarcely 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 (rtheumatic and other inflammations, hypertrophy,
ete.), and in functional disorders (blood and nervous diseases) ;
and also they may be apparently present, though not really
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existing, from the contiguity of other diseased or misplaced
structures,

Though there may not be a great deal to be learned from the
increased condition of the impulse per se, yet a note is thereby
sounded, exciting conjecture and showing the necessity for
further observation. At any rate, it is necessary at once to
eliminate from our inquiry all those cases in which there is
really no alteration of force in the heart itself, but solely the
appearance of it, from the accidental presence of the disturbing
elfects of contiguous morbid structures; and then, so far as is
possible, to separate those, in which the impulse is essentially
statical, from those in which it is dynamic only—that is to say,
it must be sought to separate increased impulse caused by
organic disease from that occurring in functional disorders.
It may, however, be impossible to do this without econsider-
ing the increased impulse in conmexion with its position, its
character, and the area over which it is diffused.

The natural position of the dcfus ventriculi is a defined
spot, small in extent, below and a little to the right of the left
nipple in the interspace between the fifth and sixth ribs.
Though the impulse be confined to this spot, it does not follow
there may be no disease of the heart. On the other hand, we
may assume, if there be permanent displacement from this
position, that this displacement is not due to passing fune-
tional disorder, but either to organic disease in the heart itself ;
or to some alteration in the normal position of this organ by
conticuous diseased structures, or may be to personal pecu-
liarities.

The natural character of the fefus is that of a slight
blow to the feel, occurring rhythmically. When visible, it pre-
sents the aspect of a slight and regularly recurring undulation ;
and whether to the feel, or to the sight, it oceupies only a very
small space. The normal action of the heart is even and con-
tinuous, coiling and uncoiling, thus alternately elongating and
globing, and only in certain positions of the body is there any
sensible approach of the heart to the anterior parietes, and
when the ietus wvendriculi is to be felt. Dut when the heart
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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 detus wentriculi, 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 tn“
do this, it becomes necessary to separate those cases where an
increased impulse is the characteristic sign of serions chronic or
actively inflammatory diseases from those in which it is asso-
ciated with nervous or dynamical disturbances only. It is
necessary, however, before assuming there is an inecreased 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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these may give the character of an increased impulse, though it
do not really exist. These sources of error need not here be
dwelled upon—they belong to other investigations.

Supposing, however, that an increased impulse really do exist,
and that, at the same time, the apex-beat is projected beyond the
left nipple, it may be assumed that the area occupied by the
heart is abnormally increased ; and therefore that there is con-
clusive evidence of enlargement in this organ itself, If the
impulse project not only to the left of the nipple, but also
below the line of its normal level, whether it be only slightly
increased or exhibit evidence of a maximum and most disturb-
ing force, and in either case being for the most part slow, deli-
berate, and heaving, giving the impression of a massive weight
feebly and slowly moved, and maintaining, in all these respects

“a tolerably uniform character, we may assume that the heart is
not only enlarged, but that its walls are thickened. But if, after
exhibiting this diffused heavy impulse, the heart fall back with
a jog as it were, and the impulse itself is diffused over a large
area, with a dulness on percussion, especially to the left of the
sternum, we may further assume that the above diseased con-
ditions are somewhat advanced. Extension rather than force
appears to be the measure of the amount of diseased enlarge-
ment and thickening. There may be a considerable augmenta-
tion of impulse without enlargement; but an impulse diffused
over a large area, and without sharpness in the blow, so that it
rather gives the impression of a deep-seated, extended, and per-
haps feeble beat, and wanting in a clear definition of its extent,
is a sure indication of thickening and enlargement of consi-
derable extent. It is said that when the impulse exhibits the
above characters, as regards forece, but is limited to an extent less
in area than is natural, the presence of a simply concentric
hypertrophy is indicated. This is, however, a very doubtful
condition for the heart to exhibit; and if it really do oecur, is
only of so rare oceurrence that it is the lot of but few practi-
tioners to have met with, and determined its existence. If the
impulse and dulness on percussion be projected over an area
above as well as below the left nipple, and at the same time the
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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 enlarcement 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 | 3

elevating, and thus mechanically displacing, the left ve_qt;i_ﬂl_ez___;'_ .
 an erroneous conclusion as to the existence of an hypertrophied
condition of this ventricle may be inferred. In suech case, the
dulness traceable below and above the nipple does not neces- (
sarily indicate enlargement of the left ventricle, N evertheless,
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

e ——
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on percussion and the impulse are traceable, as previously de-
seribed, over a diffused area—whilst the force of the impulse
18 neither massive nor heaving, but abrupt, sharp, and rising as
it were to the surface, presenting both to the hand, and to the
eye, an undulatory vibration, and this diffused over nearly the
whole area of percussion-dulness, now tolerably uniform in
thythm, now presenting much rhythmical disturbance, for the
most part uniform in force, but on slight excitement statically
increased ; and thus presenting the phenomena of paroxysms of
palpitation, perhaps of rare, perhaps of frequent recurrence—the
presence of dilatation with hypertrophy may be inferred.

If the area of dulness be projected downwards as well as
laterally, and the apex-beat be ill-defined and lost in a feeble
weak impulse of an undulatory character, and which to the eye
may appear strong and violent, and traceable over the whole
area occupied by percussion-dulness, but offering to the pressure
of the hand only a slight resistance; being, in fact, really a
weak impulse, though, from impinging immediately on the
surface, apparently a violent one,—it may, under these cir-
cumstances, be assumed that the heart is mainly enlarged
by dilatation, and that its walls are only slightly, if at all,

hypertrophied.

The distinctive differences between hypertrophy and dilatation
may be thus stated. In hypertrophy the impulse is increased,
heavy, diffused, and heaving ; the sounds are dull, mufiled, in-
distinet, and prolonged. In dilatation the impulse is diffused,
prompt, and sharp, but feeble; giving the impression, not of
solidity, but of weakness; the sounds are sharp and ringing.
As these several indications relatively prevail, we may, estimate
the amount of hypertrophy and of dilatation.

Whether there be or be not percussion-dulness over an en-
larged area, if the apex-beat be very distinct, and then diffuse
itself into a superficial undulation, obvious both to the eye and
to the hand, giving the impression of a mass moving imme-
diately below the surface, and in some cases dimpling on the
diastole, we may suspect, whether the heart be enlarged or not,
that it is adherent to the pericardium, and perhaps, through it,
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to the pleura also. If there he at the same time a bulging of
the cartilages of the fourth and fifth ribs, this latter condition
most probably co-exists. This precordial 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 diseags
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 regugitations of the blood thereby resulting, but that they
compensate for, and alleviate the mischiefs of, the valvular
diseases themselves. There can, 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 confirmed during the progress of hypertrophy and
dilatation ; moreover, extreme forms of valvular disease are
occasionally 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

o e’
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to be considered as separately due to the same, or to different, |

-‘_‘—!.—.l

inflammatory or constitutional causes.

Considering the import and the Very serious consequences of ],r'll
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a diseased state of the walls of the heart, I cannot bring myself
to estimate the occurrence of hypertrophy or dilatation as bene-
ficial in cases of valvular disease; but rather to regard valvular
disease as less dangerous when separately occurring, than when
the evidences of the presence of hypertrophy or of dilatation co-
exist,—that, in fact, as a general rule, these latter affections are
more injurious, and more fatal in their tendencies, than are the
several valvular diseases themselves, This subject will, how-
ever, be more appropriately discussed, when speaking especially

_of valvular diseases.

The symptoms of the incipient or first stage of simple or
idiopathic hypertrophy are neither very distinctive, nor sug-
gestive. Some indications of its existence may, however, be
observed. Besides an occasional increase of impulse, percep-
tible to the patient, slight difficulties of breathing are, at times,
experienced, rarely occurring spontaneously, but mainly on exer-
tion, such as on ascending stairs or rising ground, or lifting
weights. If exertion be energetic and prolonged there may be
a passing feeling of giddiness, or a rush of blood to the head
with headache, and there is often, after mental exertion, a
tendency to drowsiness. A sensation of fulness and weight
over the left mammary region, at times amounting to pain, is
occasionally experienced. The pulse is regular, somewhat
strong and full, and gives the impression of a thick cord; in
some rare instances it has a thrill. The strength does not
appear to be impaired ; the countenance retains its colour, or,
may be, assumes a more florid hue. There is not necessarily
any tendency to dyspepsia; but there is usually a constipated
habit, and if this be not counteracted by aperients, the strains
ing to induce an evacuation confuses and embarrasses the
head.

As the hypertrophy increases, the occasional violence of the
impulse becomes more marked, and the difficulty of breathing
more easily excited, and more urgent and persistent in its cha-
racter. The hurry of breathing which was spoken of in con-
nexion with a feeble impulse as, in itself, a symptom of very
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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-|

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
quickenetl from the commencement.

As the hypertrophied condition of the heart advances, in-
crease of impulse, with deficiency of resonamce, 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 resonance
18 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 divect 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 inereased, scarcely to be
traced over the ventricle or towards the apex. In these places
it is comparatively less audible than at .tlm__hasvé: gwmg 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 qnalityuag‘ften harsh, metallic, vibrat-
ing, and prolonged, so that the post-systolic silence is shertened,
ov_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 ll

I
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tions without inconvenience when he gets warm, and the blc:{:-dj 7 d ¥ ' g
15 freely determined to the surface” The pulse then lusesil_-- v L
much of its cordy character, and eventually is soft and even | #

= -~



116 ERRORS IN THE IMPULSE OF THE HEART.

' place in dilatation when the impulse weakens and the sounds

| become louder and clearer.

Y The ordinary functions of the system, though the amount of
the hypertrophy may be really very considerable, are not neces-
sarily impaired, and the countenance, with the frame generally,
may present the aspect of health. In the subjects of this
disorder there is often a tendency to a fresh florid complexion,
which gives the fallacious assurance of the health being perfect,
or even robust; in this respect offering a marked difference to the
pale, pasty look of the weak and unhealthy condition of those
suffering from the anwmic or the fatty degenerated heart.
The desire for physical exertion remains, and werf it nof
for the increasing breathlessness, would not be difficult of
accomplishment,

As the disease progresses complications ensue, and the special
and general symptoms assume a more marked and urgent
character. Epistaxis occasionally occurs. The florid counte-
nance deepens in colour, and at times assumes a purple or a livid
hue. Should the right ventricle become affected, as probably it
will, there is a more marked tendency to hemorrhages—more
especially hemoptysis. This is sometimes periodical in its
recurrence, though more often induced by over-exertion; and
when also grave cerebral disturbances may take place, as visual
imperfections, or a vertigo passing into a temporary insensibility.
The act of stooping invariably distresses, and not infrequently
provokes the above difficulties. The digestive organs become
also somewhat impaired, being liable to flatulencies and the
generation of acids; and the liver is apt to be congested ; con-
ditions which aggravate the immediate symptoms of the enlarged
heart. The occasional tendency to sleep of a lethargic character
is often, more especially after meals, very marked under these
circumstances. Hypertrophy, though frequently accompanied
by cedema, is not necessarily so. The more advanced instances
of the uncomplicated form of this disease may exist without the
least indications of local serous deposits. The same may be
said with regard to the association of hypertrophy with an
albuminous state of the urine. It would appear that hyper-
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trophy of the walls of the heart and the Ecl@ey_'_'_-:%gggnemtion,
whether waxy or amyloid, may occur 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, ln&ﬁs_ cause and .
effect, but as having origin in the same gmeraljdégéneration of
the system. ~ The morbid causes induciﬁg the one may, or may
not, cause the other ; hence all descriptions of heart disease may
oceur 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
Is occasionally met withy in otherwise, normal urine, occurring
chiefly in cases of hypertrophy in the gouty subject. This form
18 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,‘"‘hjr'fm', the more
frequent condition that we have to deal with. In such cases the
general symptoms and effects of dilatation present themselves
i 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 than 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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dilatation, while the second sound is generally louder than is
usual with hypertrophy alone. The sounds are also more
diffused over both the anterior and posterior parietes of the chest,
and during paroxysms of excitement of the heart may be heard
over the whole chest, and that too with considerable clearness.
They occupy also the larger relative amount of time which is
common to hypertrophy alone. If the right ventricle be the sub-
ject of any considerable amount of dilatation through valvular
inefficiency, the external jugular veins become the seat of very
obvious undulations oceurring synchronously with those of the
arterial pulsation, presenting also a lesser though marked undu-
lation during the diastole of the ventricle. This condition is
often associated with disturbing throbbings and noises in the
ears, and with a distressing sensation of choking resembling a
olobus hystericus. In consequence of the obstruction thus
caused to the return of the blood to the heart from the sub-
clavian veins, Dr. Dobell (“ Affections of the Heart,” p. 18)
states there arises a symmetrical clubbing of the finger ends,
but without incurvation of the nails, and, hence, that the exist-
ence of this condition is presumptive evidence of this form of
heart disease. |

When with or without hypertrophy, the right ventricle be-
comes the seat of dilatation, the symptoms above detailed become
agoravated and %dded to, and there also ensue the pulmonary
and other visceral complications which seriously embarrass the:
position of the patient. In the earlier stage of this condition
general and local weaknesses show themselves, mental depres-
sion induces languor and a dislike to physical exertion, and
physical exertion really fatigues and increases the depression.
A more marked shortness of breath is also induced than ocen
in simple hypertrophy. This shortness of breath, with tendenc
to sigh, oceurs in spontaneous paroxysms, as does palpitation,
but they are both excited and increased by preceding exertion
giddiness, fainting, and even worse cerebral symptoms m
often occur than in simple hypertrophy, and are easily induce
by slight mental worry, or on exertion, Pain in the region o
the heart is not unusual, especially if the heart be, by any of thes
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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 cireulation 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 cough, 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”

i1s puffy, cedema of the ankles takes place, then of the thjghé- e

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 ved 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 restless, drowsy, half-
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conscious state, he moans and coughs, expectorating with
difficnlty a bloody mucus or serosity. e may, perhaps,
experience anginal pains, and in a fatal syncope end his
misery. Urgent as this state may be, it is sometimes pro-
tracted, comparatively speaking, for a long period ; sometimes
emerged from, but, then, only shortly to be renewed.

There is another symptom attending these forms of disease
the mention of which must not be omitted. It is the oceasional
presence of murmurs of the heart. These murmurs may be due
to functional disorders, as the passing effect of over-excitement,
or of morbid states of the blood, or they may be the evidence of
those valvular lesions with which these diseases are so largely
associated, and their importance added to. The origin and
bearing of these will, however, be better considered when
speaking more exclusively of murmurs. Here we are speak-

ing only of uncomplicated cases of hypertrophy without,
and with, dilatation.

An hypertrophied heart presents, as its anatomical condition,
a general increase of its fibres, both in size and number, this
increased muscular tissue is also hardened, more dense in
structure, and of a deeper red colour than natural. The carnew
columne may also be increased in thickness, and perhaps elon-
gated. Still, in all this there may be no essential alteration in
structure, no conversion or destruction of muscular fibre. It
is still musecle, with a manifest fibrous texture.

The anatomical condition of dilatation with hypertrophy 1is,
in the first stage, one of increase and induration, so that the cut
surface of the walls of the ventricle are harder and thicker than
natural ; and then, secondly, of degeneration. The fibres lose
their elasticity, become weakened and soft and flabby in strue-
ture, and, more probably than otherwise, pass into the fatty
degenerative form of disease.

There is, however, another anatomical form of 'hype.rﬁmphy,
the “ conmective tissue hypertrophy,” for the deseription of
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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 wmdy~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 interstitial inflammation or hyperplasia, Dr.
Quain states, is to be found “in the strong heaving impulse with
a dull and obscure first sound. The signs are those of increased
Etrength, 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 advaneced 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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and to co-exist with dilatation ; and that, in the remainder, dilata-
tion alone is the morbid condition. It may be generally stated
that hypertrophy is the disease of the left heart, and dilatation
of the right; and that the former originates in middle life from
inflammatory and active causes, and that the latter is the con-
dition of more advanced years, and has its origin in the more
‘passive causes of tissue degeneration and mechanical injuries,
* These morbid conditions may be somewhat accounted for by
those laws of existence which provide that as age advances there
should be a normal increase of the walls of the left ventricle,
while the walls of the right ventricle, and of the auricles, remain
as in early manhood, or, perchance, may be weakened.

In some rare instances hypertrophy is met with in early life,
i.e., before or about the age of puberty. It may then exist to an
extent to bulge out the ribs, and thus form an undulating protu-
berance over the region of the heart. These cases are sometimes
associated with a general fulness or fatty condition of the system,
with a deep dusky red complexion. They are characterized by
a dislike to muscular exertion and by occasional attacks of
syncope. The left heart appears to be the chief seat of difficulty
in these cases. Hypertrophy is also sometimes in early life
associated with strumous weakness and an ansmic state of the
blood. Pallor of surface with shortness and distress of breathing
are here prominent symptoms. It is not generally speaking a
disease of early manhood, unless violent muscular efforts or
active inflammatory disorders as endocarditis, pericarditis, or
acute rheumatism, excite it into action; or it may be the heri-
tage of the disease which had originated in early years.

Sex offers some peculiarities, for hypertrophy more often
occurs in males than in females—it has been stated in the pro-
portion of two to one. It would appear that, in the female, the
tendeney is to dilatation. Probably this may be due, in the
female, to a weaker muscular fibre, while the disproportionate
liability of the male sex to hypertrophy finds its origin in the
areater development of muscular energy induced by the more
constant exercise of physical exertion, and, perhaps, also to the
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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. R
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 IJ
subsequent to, if not consequent upon, this,  Still they are 'iH _
conditions of the heart which do, separately and independently, . |

exist. They, however, generally are met with contemporaneously. ':I
It is not easy to trace hypertrophy as a consequence of dilata- i}
tion ; and whether the existing form of disease be hypertrophy, |
or dilatation, it is often very difficult, if not impossible, 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 op of con-
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nective tissue, in the walls of the heart. The remote canses of
this condition are to be found essentially in vital, and not in
mechanical or statical causes; on the contrary, “the mechanical
defects observable are not only the results of the changes
produced by inflammatory processes, but are themselves the
evidence of those pre-existing morbid conditions whereby an
increased nutrition in the organ is effected.

These inflammatory processes arve, for the most part, con-
stitutional, and are chiefly observable where the system becomes
depreciated by the rheumatic, gouty, and strumous tendencies ;
and those blood diseases associated with ansemia and uremia;
or excited by an inordinate supply of stimulating or highly
nitrogenized food, aleoholic drinks, or by depressing mental
shocks.

The dilatation which is associated with hypertrophy is pro-
bably consequent on the increased work which is done by the
hypertrophied organ, and for which the strength of its fibres

~ is not altogether adequate. It is also probable that these fibres

themselves, in consequence of the disease which has caused the

hypertrophy, are below the average strength of the healthy

tissue, and thus readily yield to increased action. These remote

and essential causes of hypertrophy and of dilatation may be

induced by a large variety of exciting and proximate causes,

some general, some mechanical, as various pectoral affections, or

arterial and capillary diseases, or deformities of the walls of the

chest; in fact, any of those causes which serve essentially to

impede the circulation of the blood, whether through the lungs

 or through the general system. It is affirmed by some that

‘]_  hypertrophy, with dilatation of the right ventricle, is mainly

due to an antecedent chronic disease of the lupgs; but that

thig chronic disease of the lungs may be idiopathic, or may
be the consequence of hypertrophy in the left heart.

These structural changes in the heart are generally excited

into activity by excessive physical exertion, inducing a too

' continuously violent action of the heart; but perhaps the most

fruitful source of these affections occurs under the severe

exertion of the physical powers, combined with anxiety and
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pre-oceupation 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 increased 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 pr olongation of the sounds has
a correlative explanation; for this modifieation 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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the closure of the valves; while the muffled metallic character

of the second sound is due to the force and suddenness with

which the aortic valves are closed, and to their being nearer to
the surface of the chest, especially when the hypertrophy is
5 omplicated with dilatation.

(/" | The shortness of breathing is caused, perhaps, partly by a want
' / of consonance between the action of an excited and an enfeebled
f heart and the rhythmical action of the lungs ; but, mainly, by con-
|_gestion of the ceﬂulal_i{%sue of the lungs, through engorgement
and in more extreme cases by effusion and cedema. Hence the
lung, in cases of hypertrophy, often becomes the seat of sudden
land serious lesions, lesions which are sometimes the first

evidence offered that a diseased heart exists.

The undulations in the jugular veins, observable in extensive
dilatations of the right ventricle, have their explanation in the
auriculo-ventricular insufficiency, and are obviously double;
one undulation being synchronous with the systole of the
ventricle, and when the blood is forced back into the wvein;
and the other, when the bleod is drawn in again by its diastole.

 The disorders that arise, as occasional consequences of these
- forms of heart disease, are very important. Though they be
. neither essential nor diagnostic of their existence, they are more
- frequently than otherwise associated with them. Amongst
these are valvular insufficiencies and diseases of the arteries;
congestions of the lungs and liver, and of the head; and, if the
disease progress, the tonic power of the capillaries is surmounted
and effusions take place; hence the frequent dropsies notice-
able in these cases. Puffiness and cedema of the face or of the
legs are often the first examples observable of these condi-
tions, and then perhaps the pericardium and the pectoral and
abdominal cavities become the seat of embarrassing effusions.
Capillary congestion also induces hemorrhages, as epistaxis and
hamoptoé, or may be visceral fluxes of an urgent character. If
these be checked or restrained, congestive inflammations show
themselves, more especially of the lungs and of the membranes
of the heart. In some cases the cerebrum becomes the seat of
disturbance, producing, may be, convulsions; more generally
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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 anemic 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 anzmic 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 inflammations 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 eongestion of the kidney and those
inflammatory conditions known as Bright's disease. My own
impression, as stated previously from much careful observation,
is 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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other hand, there are grounds for concluding that such an hyper-
trophied condition may remain for years without developing
active symptoms, and then in middle or after life spring up
into active disease. The developed disease can thus be traced
in after life, especially when complicated with dilatation, to
some such preceding, though distant, cause. The prospects of
recovery must be considered too remote to be entertained as a
substantial reality. Nevertheless, if the hypertrophy be without
complications, and the conditions of existence he suitable, with
care, life may be prolonged, and even without experiencing other
distressing symptoms than those attending an easily excited
shortness of breath; but if undue exertions, bodily or mental,
are pursued, and indiseretions in diet indulged in, life is
perilled, and its conditions become painful to be borne. Hence
the regimen to be observed is to be temperate in all things, to
avold a full and luxurious diet, and the exhaustion of mind and
body by unsuitable exertions. The latter precautions should be
urgently enjoined, for there appear to be, in the early stages, an
energy of mind and a vigour of body which incline to exertion
and social indulgence.

It is, perhaps, hazardous for any man after the age of fifty-
five years, to engage in violent or unaccustomed exertions, or
to do anything which may unduly hurry the heart’s action, or
induce shortness of breathing. Serious pectoral diseases, more
especially of the heart, are often thus originated. This may in
great measure depend on the tendency in the muscular structure
of the left ventricle to increase disproportionately to the other
parts of the heart, so that between the ages of fifty and sixty
this increase of size becomes an established condition. Morbid
hypertrophy is thus an exageeration of the normal condition, but
an exageeration of very serious import. A precaution especially
to be observed is to avoid stooping, or using any exertion in the
bent position. The doing this embarrasses the heart, and loads
the head, and may lead to grave cerebral complications as well
as to severe pectoral distress. On the whole, hypertrophy with
its several consequences, local and general, must be classed as
amongst the most fatal of heart diseases.
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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 cer-
| tainly comforting, and may be beneficial, more especially in the
form of the belladonna plaister. In the early and simple form
| of hypertrophy, following the indications of Nature, which so
. often relieves congestion in these cases by local heemorrhages, I
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 few grains of
“blue pill, eolchicum, 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 hlood.
When the coexistence of dilatation is well marked light bitters
and steel medicines are useful. A combination of the acid
tincture 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 sunitable
sedatives is not only occasionally indicated, but is often followed
by great relief. The chief of these are opium, aconite, hella-
donna, @ther, chloroform, hydrocyanie 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 mercury, but
mercury must be avoided if there be the least evidence of
anemia or of albuminuria,

In the preceding pages it has been seen that an increased
impulse in the heart’s action, if associated with an hypertrophied

K
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condition of this organ, or with dilatations or adhesions, is
diagnostic of urgent and, eventually, of probably fatal disease.

We now proceed to consider the indications of this symptom
where the evidences of these grave complications do not exist.
Doubtless many cases of an increased impulse presented to
us, are, where there may be no evidences of the above con-
ditions, as in the first stages of myocarditis, endocarditis, and
pericarditis in fevers, or it may be accompanied by intrinsic
symptoms of other affections of the heart as murmurs, pain, ete.
But these, presenting features, marked and proper to them-
selves, belong to a category of cases it is not here proposed to
enter upon. The cases now to be considered are those in which
an increased impulse is the distinctive and perhaps exclusive
feature of the heart’s disturbance, having its origin not in
structural, but in functional causes.

In these cases the impulse is of varying intensity—it may be
but slight, or it may be excessive; but whether slight or ex-
cessive it is usually perceptible, perhaps anxiously so, to the
patient. On examination it is found to be abrupt in its stroke,
presenting the characteristics of a sudden bound, and com-
municating the impression of a fremitus or agitation; some-
times suggesting the blow of a strong heart, or the flapping of
a weak one.

This bounding of the impulse is usually confined to the apex,
which beats in its natural position ; but if the attack be in any
way violent, the impulse may be diffused towards the base, and
perhaps to the right of the sternum, and thus oceupies a more
extended space than is usual in a healthy and unexcited heart.
Though apparently forcible, it is not really so; it does not raise.
the hand with the material heave of an hypertrophied heart.
there be an an@mie condition, the palpitation and fremitus may
be felt at the base and over the aortic area. The right ven-
tricle is sometimes loaded with blood, and gives the impression
of increased size, but this, being distension and not dilatation,
subsides.

The sounds are loud and clear, and louder and clearer than is
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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
stances this may be the case with the first sound also; both
sounds somefimes possess a metallic ringing tone, whigh 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 murmur,

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, vol. 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
K 2
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then there remain the other characteristics of the pre-existing
organic affection.

An increased impulse presenting the above distinctive cha-
racters may, for the most part, be assumed to be functional or
sympathetic in its origin, and not dependent on any organic
disease in the heart itself. It is evidently an error or variation
in dynamic power, and not due to a permanent development of
organic force ; quick and abrupt, it is an exaggeration, some-
times highly marked, of the natural nervous susceptibilities of
the heart. There is obviously the absence of many grave
indications of organic disease, especially of those of hyper-
trophy and of dilatation, which are more particularly the organic
diseases of the heart inducing the presence of a violent impulse,
and from which it is so often necessary to make a true diagnosis.
The functional impulse is different in its phenomena, as it is
\ in its origin, from the impulse occurring in these organic
! diseases. In hypertrophy it is gradual and heaving; in dila-
tation it is undulating. Nevertheless, the conclusion that an
increased impulse is due only to functional disorder, must not
be too absolutely arrived at, for we have to deal with this
symptom in subacute inflammations of the heart and in inei-
pient stages of hypertrophy and of dilatation, and before the
physical signs of these conditions are developed.

The distinctive and specific symptoms of a functional -
crease of impulse, whether this be intrinsical to the heart itself
or sympathetically caused by other diseases, may, IOTEoVer,
offer many varieties for observation, and be also often found
accompanied by other symptoms, which, though thus associated
with the cardiac disorder, are not to be considered as distinctive
or indicative of heart affection. It may be useful to refer to
some of these.

The impulse, though still retaining its character of a want
of real force, may be diffused over the sternal region, and,
apparently, be very violent—so much so indeed, that it has been
said to have agitated the whole frame of the patient, and thus
even to shake the bed on which he lies. In the instances £
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have seen it has appeared to me that the agitation of body was
not ecaused 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 organie
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 mnervous 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 prwcordia, a feeling of choking, at times
amounting to a frue 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-

:.r'
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barrassed, irregular, and oppressed during the paroxysm. It is
rarely accelerated, but may present the phenomenon of a short
inspiration with a prolonged expiration. If there be no
associated pectoral disease there is none simulated by the
attack, unless it be oppression of the heart itself. But this,
as well as the attack, often appears to be relieved, and even
to pass off by a few sighs or deep inspirations, or by short
coughs.

If the paroxysms have been induced by a congested or loaded
state of the right heart from using undue exertion, the breath-
ing may be accelerated and accompanied by dyspnecea, and even
apncea, with a short dry paroxysmal congh. The dyspncea does
not, however, appear to be a measure, or dependent on the fre-

'quency, of the impulse. As a general rule dyspncea is absent

| in these cases, but present in organic disease.

The sounds, always exaggerated, at times become very much
so, and, then, usually with a sharp metallic ring ; occasionally a
kind of remitting humming sound is superadded; and may be heard
by the patient; but this is never constant. Sometimes the
sounds are heard over a great extent of surface; but this extent
is no measure of their intensity, for they may not be loud but
clear only. Extent and intensity are neither identical, nor have
they the same sources of origin. The first sound, abrupt and
short, is occasionally heard at the mitral apex to be both loud and
clear, and may sometimes, though rarely, have the metallic ring.
Occasionally there is a pericardial rub accompanying the mitral
apex shock, simulating the friction sound of a pericarditis, but
there is never a true friction sound. The second sound, more
frequently than the first sound, presents the systolic basic
metallic ring. Sometimes it becomes lower pitched and less
clicking than in an ordinary paroxysm of palpitation; and
may even, as also the first sound, so lose sharpness and
abruptness, as to assume the character of a soft murmur; but
this is usually in cases of spansmia, or anemia, and will be
more particularly referred to when speaking of these affections.

The paroxysms may exist for a few minutes only, or last
for days, or may even be protracted into months ; they may be
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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 organie ( <
/

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 intermifting. 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 anemic 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 dyspneea. 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. Local 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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table, and excited heart; nevertheless, it is mot one which
can be positively stated to be organically changed or diseased.
gr Paroxysmal palpitation, however, often occurs with a diseased
! condition of the heart, and when this condition is so little

| developed as to be most difficult of detection. This is chiefly

| in incipient cases of hypertrophy with dilatation, and is often

- met with, in old people, when the strength begins to fail. These

. cases are generally attended by great distress, both of mind and

' body. The paroxysms are recurrent, marked by dyspncea, and

often by a sonorous breathing ; and these both alarm and distress

the patient. Pains are felt over the whole chest, and especially
in the epigastrium, then the head symptoms become urgent,

a tinnitus aurium alarms, and the mind is agitated by a feeling

. of impending death. This so agitates the sufferer that he often
presents the inconsistencies of praying for release by death, and

yet urging every means to be tried to save life. Instances of -

| these exaggerated forms of palpitation are sometimes induced
by slight chronic inflammation of the endocardium, or even of
the valves, but there is then generally a considerable amount of
local pain.

. In the absence of any certain and well-defined acoustic sign,
it may be very difficult to distinguish and separate these several
instances of an increased impulse having origin in, and associ-
ated with, diseased structure, from those of a purely functional
nature. Still, as a general rule, if the impulse and sounds during
an attack increase together, we may assume there is no incipient
hypertrophy ; as we may, if they simultaneously diminish, there
is neither atrophy mor dilatation; and, perhaps, the absence of
fixed pain may determine the increased impulse not to be due
to local inflammations. The history of the case, the physical
condition of the patient, and other surrounding circumstances
will also aid our judgment.

e

It is probable that the proximate cause of this functionally
increased impulse or palpitation, not being due to organic
disease of the heart itself, owes its origin to some over-stimula-
tion of the excitability of its muscular structure by functional
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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 increased impulse probably indicates that the heart
15 on the threshold of disease; or it may be due to a deteriora-
tion in the quality of the blood itself, as in seurvy or chlorosis,
when the amount of serum is disproportionately large; or in
span@mia, when the blood globules are diseased ; or in plethora,
when the fibrine predominates; or it may be sympathetically
excited, 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, hemorrhages, 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 ocecur 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
instances 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 pam:-:ysm.of this form of nervous
affection of the heart shows it to possess some distinctive
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features. That while there is no abnormal dulness, nor dis-
placement of the apex beat, no lung embarrassments nor
incipient inflammations, the agitation of the heart is not only
excessive, but is in its character sudden, and apparently increased
in strength even to violence, having often rather the features of
spasm than the calmness of rhythmic order. The sounds, too,
are pari passu, increased in sharpness and intensity, and dif-
fused over a larger area. Nevertheless, this is only an apparent
increase of power, and hence the pulse does not partake of the
simulated force of the heart. Observation also shows that, when
it oceurs in plethorie or chlorotic subjects, they alike suffer from
consequential disturbance of the functions of the brain, while

' the latter in addition suffer from pectoral embarrassments and

dropsical effusions. Assuming that the cause of this spasmodic
impulse is remotely due to error or excitement of the nerves
supplying, and the ganglia belonging to, the heart; and as these
chiefly and mainly originate in and belong to the vagus and
sympathetic system, we must look, for the exciting causes, to
those circumstances which, perchance, may embarrass the due
and healthy action of those nerves; such as the existence of a
heart weak in itself or the false stimulation of the blood, as
when this is in excess in plethora, or diseased in chlorosis; or
undue exertion ; or engorgement, from obstruction ; or the being
too stimulating in itself, or, extrinsically, by nervous emotions
and influences, as dyspepsia, hysteria, etc.

In the spasms thus excited we must find the rationale of the
specific, and occasional, heart symptoms exhibited. Hence the
abruptness of the heart's action, its excited apex beat, its basic
agitation diffused over the aortic region, and there having the
character of a fremitus ; hence, too, the greater personal anxiety
and alarm experienced than in hypertrophy. In hypertrophy,
though there is increase of impulse, there is also inerease both
of size and power, so that the palpitations, though violent and
prolonged, yet are really effected by adequate muscular effort.
In prolonged functional or mock hypertrophy these latter
conditions are deficient. The spasm which modifies the
motor power does not give the measured action - of real
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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 deseribed it. It has been 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 ansemic
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
synchronous contraction—so that the valves, whether mitral or

e,
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auriculo-ventricular, do not close simultaneously., That spas-
modic irregularity is the immediate cause of this phenomenon is
confirmed by its being rarely observable in cases of organic
disease.

In addition to these symptoms proper to the heart itself, there
are, occasionally, some extrinsically to 1it.

The respiration has been shown, generally speaking, not to be
disturbed ; and this, which is a material aid in forming a
diagnosis, is due to the current of blood not being interfered
with by any degeneration in the structure of the heart. Some-
times, however, the attack is accompanied by sighs, or a dry
cough ; chiefly in those cases in which the agitated impulse is
excited or accompanied by a loaded right heart, caused by over-
exertion, or when a remora of venous blood takes place in the
lungs by reason of exhausting or depressing passions. This
sighing and coughing are obviously efforts of Nature to relieve
these conditions. It has been attempted to explain the cause of
the remora by stating that the respiration influences the capacity
of the chest, and that the amount of blood in the lungs has
reference to this capacity; also that the act of inspiration
induces a flow of venous blood through the right heart into the
lungs, and that expiration forces it onwards to supply the left
heart with arterialized blood. Hence, if the inspiration be weak or
relatively depressed, the right heart becomes loaded by the blood
being kept back, and to relieve this there is sighing or coughing.
Proof, however, is required that the relative amount of blood is
influenced by the rhythmic acts of respiration. Rapid breathing,
natural or artificial, does.not necessarily increase the heart’s
action. The converse is perhaps the real explanation ; and that
it is the heart which regulates the supply of blood to the lungs;
so that when there is this over-action, by reason of increased
impulse, too much blood—and this is necessarily venous—is
thrown into the lungs, and thus the venous blood here becomes
disproportionately large, and there then arises cough to repair the
error: or during a fit of palpitation with depressed feelings, the
nervous energy of the lungs, being inactive, fails in inducing a
due amount of respiration ; hence the blood sent to the lungs is
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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 dynamie 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 systolic 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 oceur
in which the functional disorder may originate and pass into
organic disease. Thus severe and repeated attacks characterized
by a loading of the right heart may induce a tendency to per-
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manent dilatation. This more often happens when the attacks
are associated with diseased conditions of the liver ; and it is in
these cases chiefly that local dropsies take place. Frequently
recurring attacks, by shocking and exhausting the nervous sys-
tem, and by inducing congestion of the brain, may induce
deterioration of brain tissue and permanent impairment of its
functions.

When associated with scurvy and ansmia, the prognosis is
not so favourable. Still in the young and middle aged there is
good chance of ultimate recovery. As these diseases are sub-
dued the attacks of palpitation subside; when occurring in the
aged, or in those having a constitutional tendency to hypo-
chondriasis, or when associated with organic diseases, or excited
by inflammations of the endocardium, a less favourable prognosis
must be given. '

In those prone to this affection many precautions should be
observed. The young and the plethoric must avoid extremes of
diet and exercise, the food should be moderate in quantity, and
unstimulating in quality, exercise should be unfatiguing, and
chiefly taken in the open air. Hot and ill-ventilated rooms and
the postponement of sleep by late hours, and the midnight
dance, should be especially avoided. The moral discipline
must be sought in a healthy exercise of the brain and the keep-
ing down, by a well-ordered intellectual culture, the tendency
to vain imaginings and emotional passions. The constitution-
ally nervous and irritable in mind must sedulously avoid
exciting situations, as well as exhaustion by overwork. The
sluggish and hypochondriacal must resist the temptations to
inaction, seeking to overcome these tendencies by exercise, by
cold bathing, more especially by means of the shower-bath;
and, if the bowels be confined, by the judicious use of aperients.

The treatment must have reference to the paroxysm ; and to
its exciting causes. The objects to be sought being the mitiga-
tion of the violence of the impulse and to cut short the attack ;
and then to prevent its recurrence.
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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 irritability of the heart itself is
the cause of the attack, it is generally best met by sedatives—as
opium, hyoscyamus, hydrocyanie acid, and (it has been proposed)
digitalis. If 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 venmsection
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 ; spansmia 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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CHAPTER VIIL

ERRORS IN THE RHYTHMICAL ACTION OF THE HEART.

THE action of the heart, besides the various errors of impulse
Just described, is subject to perversions or errors of rhythm.
These latter may exist independently of the former, or they may
be associated with, or superadded to, them. Impulse, normal or
otherwise, depends on the single muscular contraction that pro-
duces it. Rhythm depends on the order and regularity of a
succession of these muscular contractions. By this succession
the heart presents for observation two rhythmical features. One
of motion, whereby the blood is propelled, and one of sound
produced, on the disturbance or arrest of this motion, by the
sudden closure of the valves. This latter depending upon, and
caused by, the former. The motor power and the order of
rhythmical contractions are mutually independent of each other,
and are not due to the same causes. Force may be varied while
rhythmical order remains unaltered, and irregularity of rhythm
may occur with unaltered motor power.

Impulse, as just observed, depends on the contractile energy
of the ventricle. The cause of the rhythmical succession of
these impulses is more obscure, and perhaps, in the present day,
not to be satisfactorily explained. The subject is one of deep
interest ; it is, therefore, not surprising that various theories
have been advanced to account for it. Amongst the more note-
worthy of these are those that attribute it to the agency of the
cerebellum and the eighth pair of nerves (Willis) ; to irritability
of muscular fibre, independently of the nerves (Haller); the lot
or consequence of accumulated force (Arnott); the necessity or
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law of rhythmie 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, buf ably supported by ingenious arguments. Never-
theless they do not succeed in satisfactorily explaining the mode
whereby these rhythmical phenomena of the heart are effected,
We must content ourselves with the knowledge that the move-
ments of the heart commence in the fleshy elements which con-
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
it 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 rafionale of rhythmical
movements is thereby in no way explained, and we are con-
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
S0 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
rhythmical errors in the frequency and the force of the systolie
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 occasional impulse more or Jess

L
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powerful than those, preceding or, succeeding it; or the impulse
may be diminished or increased in energy; and may be doubled
or even tripled; or the recurrence of the impulse may be so
irregular as to constitute intermittence ; or there may be that
kind of uncertain vibratory or vermicular motion, to which the
term fremitus” or “thrill” has been given. To the ear is
vevealed imegularity in the recurrence and duration of the
sounds, from the slightest appreciable pause to the most rapid
and confused trembling, with very manifest alterations in their
tone and piteh; as also those other sounds which are super-
added to, or take the place of, the sounds, and to which a great
variety of names have been given, bub which are here com-
prised under the term of © murmurs.” These murmurs of the
heart may be independent of the sounds, or may be a diseased
quality of them, so that the “sounds are overlaid by, or pass
into, the murmur. The normal rhythm of the sounds is thus
interfered with, but the sounds themselves, as previously ob-
served (p. 29), if not thus absorbed, always exist; a deficiency
of valvular sound, and of murmur, never coexists, one or the
other there must be. i

We therefore see that each rhythmical error of the impulse
indicates error in the succession of the ventricular systole, while
rhythmical error of sound indicates error in the valves, or in the
valvular openings ; or of the volume or condition of the column
of blood passing through the heart.

In the course of observing these rhythmical irregularities, it
will be found they present, in their several relations, great
varieties ; but the particular and minute enumeration of these
is rather satisfying to curiosity than instructive. It will be
only necessary to refer to those amongst them which are suf-
ficiently typical and distinctive, so as to enable us either by
themselves, or in conjunction with other concomitant circum-
stances, to indicate the condition of the heart, whether diseased
or otherwise. In doing this it will be necessary to bear in mind
the vital laws that regulate the recurrence of the muscular
contractions and expansions of the heart; and which are assumed
to be immediately due to the agencies of the vagus Derves, and
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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 circulates ; as also the hydraulic laws
which order and regulate the sounds and murmurs,

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 ma_gifEstatiunsTliﬂying every attention to special pecu-
liarities. lggggtigﬁpiﬂn_must, therefore, be directed not only to
its phenomena, but to the causes material and funectional which
induce it. Rhythmical irregularity 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 is 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. L0 8855

In any consideration of the above, it may be premised that if
rhythmical errors, whether of impulse or of sound, be found to
be associated with murmur, there is, presumably, an indication
of evil, and that such indieation can only be satisfactorily set
aside by ascertaining that the associated murmur is not of
diseased, but only of functional origin. I, 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 considered as indicative of serious disease. Premismg

this, we may then consider the value, in diagnosis, of errors of
rhythm in those cases in which they are not thus obviously
L 2
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associated with structural disease, or with murmurs, or an altered
condition of the sounds. Rhythmical errors under these cir-
cumstances are met with under many forms. But whatever
may be the forms in which they occur, they are referable solely
to perverted frequency, and to perverted force, in the action of
the heart. They may be slight and scarcely to be appreciated,
or they may be very marked; now easily produced and as
promptly subsiding; now a life-long ailment.

The question arises, are there in these uncomplicated and
simple forms of rhythmical exrror any specific characters in the
phenomena they exhibit which will enable us to infer the
precise lesion or functional disturbance on which their existence
depends ; and, hence, whether we may consider them as a means
of diagnosis ?

-~ In a previous page (p. 74) it was shown that the rhythmical
errors of force were mainly appreciable, and usually estimated,
by the pulse, and some few of the indications thus revealed
were briefly referred to. In pursuing the subject, it is neces-

MR-

. . sary to consider what the conditions may be which excite and

. determine the action of the heart fo these errors. Rhythmical

/ \ | errors of force may be functional, or they may be dependent
1\ j | on statical causes; hence they may be determined by those

| agencies proper or external to the heart which may effect
alterations in its force; and the same may be said of the
errors in frequency. We have thus a wide range of causes
to investigate, including sympathetic nervous disorders; dis-
ovders of the ganglia and nerves of the heart; disordered
conditions of the blood ; hypertrophied, or weak and dilated
ventricles ; general and specific inflammations (rheumatic,

~ gouty, and uremic); abnormal and congenital diseases of the

| heart itself, and of its membranes, ete.

“ It may be that, in the present day, without reference to
sound (or murmur) or to other evidence of obvious structural
disease, these rhythmical disturbances, however marked they
may be, do not justify a very definite or positive conclusion as to
their immediate origin. Surmise is alone excited. ~We may
suspect the existence of a degenerated muscular structure ;
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of valvular disease; of a deficiency of nervous power; of
inflammations, as pericarditis, endocarditis, myocarditis, ete.,
bearing always in mind that, for the most part, rhythmical
irregularity indicates irrvitability 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 slow-
ness, 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 span®mia, etc. An
mtermitting pulse during, or after, fever, or other diseases,
indicates weakness either in the musele 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 normal eondition. 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 distinetive
irregularity when under the influence of febrile attacks. The
slow pulse becomes quicker and more steady ; the rapid one less
frequent and more distinet. These cases will be, subsequently,
more particularly referred to. |

In order to estimate the value of rhythmical irregularity
ds a means of diagnosis, we must not be satisfied solely with
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the evidence afforded by touch, but must seek for aid in the
signs revealed to the ear; and these will mainly be those pro-
duced by irregular valvular contractions, or by the superaddition
of murmurs. The indications to be derived from these latter
will be more particularly considered in the succeeding chapter;
here the indications afforded by rhythmiecal irregularity in the
sounds will alone be referred to. It must be borne in mind that
the valyular sounds generated in two hearts are presented to us,
and that these may not be in unison either in force or time,
The first and second sounds may be relatively increased, or
diminished, or reduplicated, as the blood, irregularly impelled by
either ventricle, impinges on the walls; or is urged, or checked
in its course, through the valvular openings. As each valvular
sound has its mormal special peculiarities, it is therefore
necessary, before we can satisfactorily appreciate the existence or
the nature of error in either of them, to carefully consider these,
as well as their modifications by distance, or by the medium
through which they are transmitted; and we must also well
consider the alterations to which they are capable of being sub-
mitted. They may be intensified and heard over a larger area
than natural, or they may be less loud and heard over a more
limited space; they may be prolonged or shortened in dura-
tion; they may be moved from their natural position; their
pitch may be elevated into thinness, or into a flapping sound, or
toned down to a soft dulness; or the rhythm of all the sounds
may be relatively interfered with by a reduplication of one, or
both, of the sounds; or the pauses between the sounds may be
so lessened as to obliterate all appreciation of rhythmical regu-
larity, or so lengthened, especially the post-diastolie, as to give a
distinctive character to the pulse.

Supposing the pulse, though regular as to its pauses, be
sluggish and diffused in its movements, suggesting to the touch
that the ventricular contractions are somewhat prolonged and
retarded, and inducing to the suspicion that the walls of the
_ ventricle are unduly thickened, we then examine the sounds;
and find that-the first, though dull in piteh, is intensified in
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tone, and Pml{}nged, with an increased area of trdnsmission, 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 shorf,
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
is probably some hypertrophy of the richt ventricle as well as
of the left. At any rate, the suspicion thus aroused should be
earefully 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 avea, 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 both
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
i3 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
in 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 accentuated at the commencement, is
extended in area, but weak over the whole of this area, and
more especially at the apex; while the apex beat, on excitement,
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1s knocking, rough, or murmur-like, as in incipient inflamma-
tion, but which character disappears on rest; and that the second
sound is clear, sharp, flapping, and has a raised pitch, but still is
somewhat continuous with the first sound, so as to make it
somewhat difficult to separate and define them; and that the
confusion thus induced may, under excitement, pass at the base
into a well-marked fremitus; and if, with this morbid condition
of the sounds, the periods of silence are unequal, it may, with
tolerable certainty, be inferred that the walls of the ventricle are
weak and attenuated, and passing into a state of dilatation. The
inequality in the periods of silence may exist independently of
the rhythmieal revolution of the action of the heart; and this
is due to some of the ventricular contractions being shorter and
weaker than those immediately preceding and succeeding them.

Should the pulse be so feeble as to be indistinctly appreciable,
and communicating only a feeble fluttering movement, we infer
with certainty a weak condition of the walls of the ventricle ;
but if we have superadded the special valvular sound previously
described (p. 95), so that the disturbed rhythm is characterized,
not only by deficient force, but by want of tone, we infer fatty
degeneration. If, with all this feebleness and rhythmic confu-
sion, the second sound be heard at the base dull and slightly
clanging, there is probably some deposit and rigidity of the
semilunar valves, and of the contiguous parts of the aorta, and
the presence of the smallest possible amount of thrill makes this
tolerably certain,

If with quickness and a general feebleness of pulse, the first

by sound be disproportionately weak, the presence of established
“)3 ___inflammation of the heart or its membranes may be suspected,
&)

and probably on investigation, other evidence of its presence
will be discovered. In confirmed and eritical cases of this
nature, as in the soft and weakened hearts of typhus and typhoid
fevers, the first sound may become so weak as to disappear.
In these cases it is of special interest to carefully observe the
relative amount of tone in the first and second sounds. While
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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
is 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 specifiec 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 rheumatic 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 rhythmical disturbanee, 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-
tlonately, 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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50 intimately linked together that, in practice, it is difficult
to disentangle them. For the most part they generally, in some
degree, coexist. Myocarditis is so almost invariably associated
with, if not dependent upon, pericarditis or endocarditis, that
to treat of it as a separate disease would be an inguiry, not
of practical interest, but only of curious investigation. It
may be that simple and uncomplicated cases of myocarditis
oceur, but they are most rare. It is with pericarditis and endo-
carditis we have prominently, and indeed most frequently, to
deal. Though these are essentially separate diseases and their
symptoms sufficiently distinctive, they are so commonly asso-
ciated with each other, and so commonly the forerunners, if not
the cause, of the associated myocarditis, that they may all be
well considered together. The general symptoms are, in the
main, the same, but the special symptoms sufficiently mark the
differences of each. :

The general symptoms are more or less of a hot, dry, febrile
condition, probably ushered in by a rigor, with precordial
uneasiness, generally passing early into pain. The pulse is at
the commencement slow, sometimes pausing, then becomes
accelerated, irregular, and intermitting ; may, for a time, be hard
and bounding, but, as inflammation extends, becomes weak,
small, rapid, and irregular, The breathing is diffieult, short,
sometimes catching, and accompanied by a short dry cough,
There is a general restlessness, with an incapability of lying
excepting on the back; the expression of the countenance is
anxious and distressed.

With the progress of disease, the symptoms are aggravated ;
the general distress is increased; the breathing is short and
suffocative; and there is a tendency to syncope. The face is
flushed, puffed, and haggard ; and perspirations evidence the
general distress and the severity of the heart pain. The pulse
is quick, irregular, and small ; while the impulse of the heart is
tumultuous, diffused, and undulating, and there is pain on
pressure over the region of the ventricle. The brain becomes
disturbed, and a restless delirium often sets in.

Tn endocarditis the pain may be developed less early than in
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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 are, 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
pneumonia, eruptive diseases, more especially scarlet fever and
degenerations of the blood, as seurvy, ichorrhemia, and pye®mia.
The predisposing causes of these affections are the gouty and
rheumatic habit, especially when these oceur in full and plethoric
- 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. TFor the most part, these
cases have proved, from an early association with a chlorotie,
or anemic, condition of the blood, severe and very intractable.
Examples often present themselves in the persons of domestic
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servants; a class of persons well, and perhaps redundantly fed,
but exposed to great alternations of temperature, to draughts, cold
stone floors,and often sleeping in confined, ill-ventilated chambers.

The termination of these cases is, more often than might
have been expected, in partial or complete recovery; but too
often in chronic disease. Thus pericarditis may result in peri-
cardial effusions and adhesions, and endocarditis in permanent
mischief to any one or to all the valves ; while both, more often
than otherwise, set up disease in the muscular structure of
the heart, and hence many of the degenerations that, in after
life, are here met with. The tendency and the immediate
results of pericarditis are to muscular atrophy; of endocarditis
to hypertrophy and dilatation. So frequent, insidious, and
oradually progressive, are these several effects that, in apparently
perfect recoveries from lengthened and confirmed cases of each
of these inflammations, a most ecautious prognosis should be
given.

It is probable that the first stage of these disorders is one of
simple inflammation of the serous membranes, pericardial or
endocardial, and that hence the muscle of the heart, without
being affected, takes alarm, and the local anxiety, with slowness
of pulse, ensues ; that, in the second stage, the spread of inflam-
mation to the museular structure, and to the nerves and ganglia
connected therewith, induees pain and rapidity, with irregulazity
of rhythmical motion; while, in the third stage, there are
the evidences of exhaustion of power and degeneration of
tissue.

The treatment must be prompted by these indications. For the
incipient stage, inflammation is to be counteracted by the emission
of blood and mereurial purges ; the extension of the disease to
the muscular and nervous tissues, by opium and alkalies, and
more especially the bromides and iodides of potass; the third,
or stage of exhaustion, by slight stimulants, restoratives, and
tonics ; and if there be the complication of a ehlorosis the feirugi-
nous tonics are especially useful. 'When oceurring in advanced
stages of Bright's disease, the bromides, with light tonics, appear
to be occasionally useful, but it is a complication accompanied
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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, error 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, accumu-

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 be diagnosed,
1t 18 rather from this morbid sign than from the rhythmical errors.
They not unfrequently occur as curiosities of medical experience,
and it must not be lost sight of that they may present themselves
for observation.

—

Errors of rhythm may be observed, oceasionally, under circum-
stances which lead to the conclusion they are mainly due to
some diseased condition of the valves. In one 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 into a murmur, and is always extended, even to being
prolonged into the second sound. It may be stated in another
way : the first sound is not only disordered in character, but
18 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 a 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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pensate for this, after the first systole an imperfect diustole
ensues, and is followed by a repetition of the systolic contrac-
tion.  On investigation it is generally found that this inadequate
blood supply does not depend on any museular weakness of the
ventricle, but is rather due to valvular disease, or to a feeble
nervous energy. In the former case there probably exists some
advanced constriction of the mitral valve, wherehy there arises an
obstruction to the free flow of blood into the ventricle. This
constriction, if the diastole be active, induces murmur, but as
1t is usually weak and lagging, the sounds emitted are not well
marked, either as valve sounds or as murmur. This form of
rhythmical irregularity is, however, not necessarily due to this
cause. It may be the result of a morbid and irritably feeble
nervous energy, so that, succeeding a sluggish diastole, the first
mperfect systole takes place, followed by another to compensate
for the deficiency of the former one. But in this latter form of
disorder the valve sound, though prolonged, is recognisable as a
valve sound, and there is no accidental occurrence of murmur.

A redoubled pulse beat is also, occasionally, to be observed
when there is regurgitant disease of the aortic valves. This is
due to the ventricle reacting on the blood returned to it, from a
dilated aorta, on the first commencement of the diastole, and
before the perfect, and more efficient, diastole is effected.

The rhythmical character of the second sound is also some-
times altered. It is, at times, found to be intensified, and
lengthened by the valves and contiguous tissues being thick-
ened, or becoming flaccid, and inelastic, from antecedent inflam-
mation. In other cases, the second sound is shortened, and this
has been said to be due to a weak, paper-like character of the
sigmoid valve. It is more probably due to a feeble, but rapid,
contraction of the ventricle, in an irritable nervous heart.

Rhythmical error, having for its chief characteristic alterations
in the valvular sounds, is conspicuously observable in another
class of diseases—the nervous or functional blood diseases.
These diseases may exist idiopathically or in conjunction with
other diseases of the heart. When so conjoined, rhythmical
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analysis of the sounds—motion and sound were involved in a
testless confusion. When under the influence of a febrile
attack, the heart’s action, in each of these cases, presented the
curious phenomena of losing this habitual irregularity and
assuming a tolerable regularity of systolic impulse, though
weak and without energy, with a well-defined diastolic inter-
mission. Bir Thomas Watson has deseribed a, similar case,
Two of the cases, occurring in males, attained advanced ages;
the other, a female, still survives, approaching a mature
period of life. The physical examination indicated in each
the presence of a small heart with feeble and most obviously
iiritable action. The general constitutional tendency was to
repose; there was mno great breadth or energy of mental
power, with a very evident dislike to active bodily exertion :
nevertheless they were not altogether incapable of undergoing
a tolerable amount of it. This nervous irritability of the heart
appeared to be coincident with special nervous irritability,
marked, in one case, by occasional epileptic attacks; in another,
by anomalous cerebral attacks which, in advanced age, developed
into congestive and convulsive disease of the brain; in the
third, the case that still survives, an anxious and nervous
irritability 1s the chief characteristic. On my first seeing
this lady, now some fifteen years ago, I found her pacing her
garden in a fever of excitement, and, at a rate, which une
could have scarcely thought possible with the soundest heart.
She had not long before been formally told that she had a fatal
heart disease. The suggestion that this might not be the case
reassured her, and she soon resumed her ordinary composure.

Looking to the general history of these cases of nervous irri-
tability of the heart, and comparing it with its occurrence under
other circumstances, may we not assume that, if the heart
be small, this condition of irritability and irregularity is not in
itself indicative of fatal tendency, but that if it be associated
with large or, in any wise, diseased hearts, the tendency is to a

fatal termination.

Should the pulse be intermitting, with a marked deficiency of
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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_angemia, chlorosis, scurvy, or exhaustion after hamor-

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 anemia and chlorosis, thrill of the pulmonary artery.
If the pulse be fluttering, irregular, and without force, with a
false palpitation over the hedrt, 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
inability in the heart to, thythmically, 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 syneope, 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 rhythm, 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 be afforded hy the ascertainable/ |
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conditions of the walls, and the valves, of the heart itself.
Though, in all cases, the remote cause of rhythmical irregularity
is probably a morbid condition of nerve power, due, may be, to
a disordered condition of the eirculating fluid, or of the structure
of the heart; yet excepting in very rare cases, the proximate
physical cause must be sought in the disturbances that ensue
in the systole and diastole of the ventricles. Hence if rhyth-
mical irregularity, however slight, or whatever may be its nature,
be met with in conjunction with evidences of structural disease
of the heart, it must be deemed to be of serious import. But it
has been shown to exist independently of these, and under cir-
cumstances of less moment. It may be due to modified nervous
influences, centric or reflex; due to direct mischief to the
ganglia and the nerves that supply the heart; to mental and
bodily exhaustion ; to shocks and excitements, pleasurable and
painful ; to sudden changes of temperature ; it may be caused
by, and supervene on, many diseases, as gout, rheumatism,
indigestion, fever, and inflammations; to the specific influence on
the vagus of various poisons, and amongst these in some persons
must be esteemed various articles of diet, more especially tea.
This grateful, and most useful, article of diet to the many is, In
its effects, singularly baneful to the very few. I have known it in
the case of one person, who is generally robust, certainly has
no heart disease, but is somewhat gouty, and, if indiscreet in
diet, dyspeptic, produce immediately ill effects; a single cup
of tea induces rhythmical irregularity, so that the otherwise
ordinarily quiet and even pulse becomes small and hurried, and,
if the use of the tea be persevered in, the distress of heart and
the sleepless anxiety become urgent. A few doses of sal volatile,
or of one of the fixed alkalis soon, in this case, restore the heart
to its normal condition. "

The predisposing causes of these rhythmical irregularities are,
in young people the debility, on overgrowth; in older persons,
the nervous temperament, and the gouty and dyspeptic stomach.

These attacks are, at times, very persistent; and, especially
so, when coexistent with, and  dependent upon, a morbid
condition of the heart; in other cases they may, on the sub-
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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 anf follow, it is rather to be traced to the predisposing
and immediately execiting causes of the rhythmical irregulal'itiﬂﬁ;_ g s
In these cases we are justified in saying that danger is f N
indicated when there coexists ascertained disease in the heart| '~
itself. The danger belonging to, and being measured by, t (2L
character and amount of this disease. Where no such ascer- '
tained disease exists, the thythmical irregularity is not conclusive
of the special physical condition of the heart, but it may
be such as fo 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 irregn-
larities, or anwemic states of the blood; or is the accidental
symptom of inflammatory and constitutional diseases, ete., ete.
In all these cases the progmosis 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 rhythmical irregularity,
whether this be physieal, or functional, dyspeptic, anamic, or |
hysterical, duly to minister to these several affections, so as at |
once to counteract, and remove, the causes that induce i, 5

¥
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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. - Syncope, or fainting, it is said, may occur instantaneously;
generally speaking, it has a premonitory stage, usnally of a few.
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I
| seconds, or of a few minutes’ duration, but generally sufficiently
prolonged to give warning of the coming attack. This is marked
by feelings of languor and prwecordial anxiety, disturbance of the
. respiratory functions, giddiness, nausea, flatulence, parbiﬂ sweats,
. obscurity of vision, singing in the ears, confusion of mental
faculties, a marked sensation of “sinking” at the epigastrium,
hurried and feeble throbbing of the heart, with an alarm, amount-
ing, at times, to a conviction of approaching death.

When the attack is confirmed, and syncope takes place, sensi-
bility and mental power are arrested; the pupils of the eyes
are dilated; respiration is materially impeded; the muscles,
voluntary and involuntary, save that of the heart, are powerless ;

_ the arteries are pulseless; the heart has no sensible impulse;
and the valvular sounds are feeble, toneless, and hurried ; but
they exist, and both are to be traced, though at the apex it is
not easy to recognise the presence of the second sound.

« - If we carefully consider the nature of the above symptoms,
we see they may be referred to two categories; those affecting
the nervous system, and those affecting the heart. "What, then,
1s syncope ? Is it a nervous or brain affection (leipothymia);
or is it a heart affection? Seeing how coincident the various
symptoms are, it may be difficult to unravel this problem. The
nature, sequence, and the complications of the phenomena may
assist us.

Doubtless syncope cannot be said to be complete without a
cessation, almost to annihilation, of the heart’s action. Feeble
though the contractions of the heart may be, still it contracts.
The functions of the respiratory system and of the brain are
equally, if not more completely, suspended ; and the same may
be said of the nervous system generally. All the functions of
the body, voluntary and involuntary, save that of the heart,
which depend on the exercise of a healthy nervous energy, are
effectually arrested. It would, therefore, appear that in a com-
pletely accomplished attack of syncope, the heart is the only
organ that retains power—diminished and imperfect though this
be ; as long as this faint echo of power exists, life is preserved ;
and only ceases, if the attack be so protracted, or so severe, as to
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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 ? Is it 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 hearts, 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, convulsions, 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 ;’I
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 |
1t be diseased, it is not only more liable to the attacks, but

the attacks themselves are correspondingly more developed, and
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more important, as regards the safety of the individual? Under
these civcumstances, if the nervous energy be too long withheld,
the heart is less able to exercise a power of restoration, and to
re-establish its adequate rhythmical phenomena. The same
may be said of an attack of syncope when there is confirmed
disease of the brain. Though there be confirmed disease, whether
in the brain or in the heart, it will be understood that syncope
often oceurs without inducing a fatal termination.

I will here refer to three typical cases that have recently pre-
sented themselves to my observation. A lady, who had been
recently the subject of a slight attack of bronchitis whilst stand-
ing with her back to a hot fire, suddenly exclaimed with an
expression of alarm, “I am falling,” and threw herself into a
chair. She immediately lost consciousness. The respiration was
partially suspended, but the heart’s action was scarcely dis-
turbed. After two or three minutes, she so far recovered as to
complain of pain in the head. She neither referred to, nor
remembered to have experienced, any alarm of the heart. The
subsequent disturbance was cerebral.

A gentleman of advanced years, of uniformly good health, quiet
and most regular in his habits, was alarmed whilst taking his
usual walking exercise by a sudden and frequently recurring
giddiness. He assured me that, for a moment, he evidently lost
consciousness, and, had he not previously made a broad base
with his legs, he should, as he anticipated, have fallen to the
ground. He, at the same time, experienced a fluttering or palpi-
tation of the heart. From the general history of this case, I
concluded these attacks were due to some acid indigestion, and
a few days’ medical treatment confirmed this, as he was entirely
relieved from any recurrence of the attacks. The general
symptoms did not suggest the presence of any disease of the
heart, but the indications of the pulse lead to this conclusion;
and, on examination, this proved to be the case. The apex beat
was to the left of the nipple, and there were also the other indi-
cations of dilatation and weakness. '

A lady of middle age, who for some years has been, presum-
ably, the subject of hypertrophy with fatty degeneration of the
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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,
oceurring 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. I have seen,
in such cases, hiemorrhages of very considerable amount, con-
cluded by the occurrence of a perfect, though not fatal, attack
of syncope; the pulse being weak and the pause prolonged
with the most entire suspension of mental and nervous power.
Such an aftack 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 refurn of conciousness appeared always to be the indica-
tion of the termination of the attack. Cases of an analogous
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kind to those now enumerated, but with varying symptoms,
constantly occur. There may be cerebral incompetency without

entire failure of the heart; and there may be failure of the heart
without cerebral incompetency.

If we carefully consider these several classes of cases, we find
that, in those which are marked by the general and specific
symptoms of a syncope, the pulse-beat is not more feeble, nor the
diastolic pause more prolonged, than often occurs in similar, as
also in other, diseased conditions of the heart, without inducing
syncope; and that in other cases syncope may occur without
the existence of a prolonged diastolic pause. But no complete
attack of syncope can take place without the entire suspension
- of consciousness and voluntary power. ‘Supposing the above to
be a true representation of the phenomena, we may conclude
that failure in the power of the heart is not the specific cause
but only a feature of syncope. That, in fact, syncope is really a
- deliguiwm animd, a leipothymia, and not, primarily, an affection

\ J,pf the heart.

\ The heart affection, in an attack of syncope, is probably due
nto some morbid condition of the nervous system. There may
be interference with the vagus supplying the heart; but, more
probably, the seat of the affection is in the sympathetic gangli-
onic system, and the nerves and ganglia thence proceeding
would then communicate to the heart, as to other organs, the
widely-spread manifestations of the syncope thus originated.

The practical bearing of the question is that, irrespective of
the nature of the disease which exists in the heart, the assur-
ance may be entertained, where there is no general liability to
gyncope, that the subject of such disease will not thus have his
life suddenly cut short ; and, where there is this tendency, means
general and special should be taken to counteract it.
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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 oceurring 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 whether in 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
1s conspicuously observable in cases of very advanced valyular
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, 1t 18 but rarely found that the normal sounds are re-
established. They are superseded by muffled and obscurely
marked sounds, recognisable neither as murmurs nor rhythmical
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 chronie, 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 w1thr.:ut 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 indieative 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 consequences ? 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, snle]y, of the murmur, which
emanates from it
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The pathological anatomist details the valyular lesions ; the
physician determines their source and origin. The chief of
these, besides congenital errors, may be ranged under the
several heads of endocarditis, more especially of the rheuma-
tic character ; gout, and the gouty diathesis; and violences,

The tendency of endocarditis to induce valvular diseases is so
conspicuous, that the history of their existence could not be con-
sidered without reference to this source of origin. They are not
only the immediate consequences of an acute attack of this
disease, but are developed in the course of ‘its chronic and
subacute form.

The progress of endocarditis in its chronic form is often very
insidious, for pain is not a necessary element of its existence.
There may be general febrile and other serious symptoms, but
little directly to indicate that the heart is the special seat of
mischief. The specific effects of inflammation of the endocar-
dium, and of the valves, are thus often fully developed before
suspicion has been aroused. They occur at all ages, but more
notably so after the middle period of life.

The general symptowms are a slight febrile state ; great pros-
tration of strength; a quick and irregular pulse; suddenly occur-
ring palpitations; rhythmical irregularity and intermissions,
with precordial anxiety, or even oppression. But the weakness
and general symptoms are more marked than is the local
distress. Though there may be no distinct evidence of valvular
disease, there are indications of disturbance. The first sound is
soft, obscure, and blowing; the second diminished in sharpness,
As the disease progresses, various difficulties may ensue, and
amongst these are, notably, structural changes in the valves,
and in the walls of the ventricles, and then the evidences of
valvular lesions, and of hypertrophy, manifest themselves.

In more severe forms of chronic inflammation of the endo-
cardium the heat, thirst, restlessness, and accelerated and irre-
gular pulse, are, sometimes, more marked. The attack assumes a
paroxysmal character, oceurring so regularly, as to simulate a
case of ague. In this form the murmur, still soft, is difficult ta
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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 dyspneea, and some passing feeling of oppression of the
preecordia, 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 1is
confirmed. This form of chronic 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 circumstances. 1 ex-
amined a gentleman aged 63, for an assurance office. Of a gouty
habit, he was, as regards the heart, free from all suspiciﬂén 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
mainfained 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 inflammatory 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 is
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thickened, indurated, roughened and loses its normal polish.
The valves both aortic and mitral, are thus structurally and
functionally impaived ; 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
either case.

The injuries, which the valves experience from violences, are,
mainly, examples of simple rupture of the fine museular
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
occwrring in the important organs of the body. The more
prominent of these are diseases of the lungs, with nervous
distutbance 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-
clated together, that the mechanical origin of the hypertrophy

is not, 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,
is 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 reguwrgitation. 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



p
L

176 PATHOLOGY OF MURMURS.

Elisaasﬁ, 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 obstruction and regurgi-
tation induced under these ecircumstances, 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 h}fpérbmph}r 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 eases, 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 iu 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 exclusion 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-

tive and compensative, a long and careful clinical study of the
N

o
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cases in which these conditions coexist, has assured me that the

_[/ opposite is the result; that valvular disease is comparatively

Lharmleas so long as the walls are not diseased, but if they
be diseased and show activity in this direction, then danger
threatens ; and that where they both coexist, whether in an
active or chronic form, the difficulties that arise are rather those
proper to hypertrophy and to dilatation, and such as are found
to prevail without valvular disease. That in fact there are,
superadded to the valvular difficulties, the injurious conse-
quences of inflammatory and vital morbid processes in the more
essential portions of the heart's structure.

The general statement is that the increased power of the
ventricle compensates for the smallness of the aperture and for
the obstruction thence resulting. TIs this position tenable ¢ Is
it a physical truth that the smaller the aperture the greater the
force required to project fluid through it. The very opposite
appears to me to be the hydraulic law here applicable, the
larger the aperture the greater the power required to project
fluid through it. A disproportionate amount of force applied to
the projection of a fluid through tubes may strain and rupture
these tubes, provided they be elastic or destructible as are the
valvular openings, while the fluid itself, being neither elastic nor
capable of compression, affords no compensation to the force
applied. If this be true, any unwonted force, such as is assumed
to be the case in hypertrophy, applied to a diseased and obstruct-
ive valve, supposing also that more blood was forced through it
than was proper to its restricted aperture, would result in the .
mischievous consequences of undue dilatation or rupture. If

" increase of force were the compensation for smallness of aper-
ture, any means whereby this could be effected would be bene-
ficial. Now we know, as a clinical fact, that inerease of force in
the case of valvular disease is especially injurious, for in cases
where there may, or may not, exist evidence of hypertrophy or of
dilatation, any means which augments the contractile power of
the heart, as unusual exertion, emotional feelings, ete, imme-
diately induces marked inconvenience, and perhaps urgent
breathlessness and pain in the region of the heart. Accelera-
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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 both of mind and body.

L
—

Hitherto the murmurs referred to have depended on valvular

changes, but there are also the murmurs which have their origin_

An 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 systolie, basic, and
chiefly heard in the pracordial 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 jugular 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 anmmia ; the latter comprises spanamia,
chlorosis, and the allied degenerative blood dissases.

The an®mic murmur has its seat in the aortic valves, and is

readily traceable through the larger emergent arteries; but it 18

- not & murmur of frequent occurrence. It is remarkable the
; N 2

i
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large amount of blood, and the frequency of the discharges,
which may be drained from the system, provided there be no
diseased condition of the blood itself, without inducing the
presence of a murmur. Under these circumstances, though
there be no murmur, the first sound is generally flapping in
character, and the second sound ringing in tone,

The general symptoms of anwmia besides those of the heart
are extreme debility marked by hurried breathing, anxiety of
the preecordia, and palpitation on the slightest exertion, even to
syncope of an alarming character. The pulse is small, quick,
feeble, and jerking ; and I have met with aortic thrill, though it
is said this only occurs when the aortic valves are diseased.
The countenance is pale, thin, and transparent; the lips and
mucous surfaces are, as it were, bloodless ; there is no cedema ;
the bowels are confined; the urine scanty; the appetite feeble ;
drinks are agreeable. With great nervous sensibility there is
languor, and the tendency is to inaction; mental exertion
fatigues; there is headache, and at times, throbbing of the
temples, and the noise in the ears is of the greatest intensity—a
lady once described it to me as that of a steam hammer;—the
sight is feeble and disturbed by “musce volitantes.” It is
chiefly due, besides heemorrhages, active and passive, to deficient
nourishment, and to scurvy. These cases do not bear any purg-
ing or depletive measures. The cure is in rest of mind and
body, good food, bark, wine, light ferruginous remedies, opium,
fresh air and cold sponging, and the special avoidance of all
purgative or depletive remedies.

The murmunrs in chlorosis and span@mia, and when they occur
in ichorrhcea and leucocythemia, have their seat for the most part
in the pulmonary valves, and are not traceable in the course of

" ‘the larger arteries. They are generally associated with the

venous hum to be heard in the jugular veins. The geﬁeml
hurry of breathing and palpitation, greatly increased on exer-
tion. Though syncope occasionally occurs, there is not the
marked tendency to it there is in angmia, nor is its danger so
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urgent; it partakes more of the character of a hysterical faint-
ing; there is anxiety of the prwecordia, with pain, dull, heavy,
and persistent, below the left nipple; the pulse is small, weak,
and quick, throbbing or bounding, often intermitting; the
~ countenance is 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 tendeney 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 protrusion of the eyeballs (exophthalmos) occur.
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 aggravated, 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 post-mortem examination was
dilatation of the right ventricle, but with no disease of the



182 PATHOLOGY OF MURMURS.

pulmonary valves, nor obvious insufficiency of the tricuspid.
It may therefore be assumed the murmur heard was a blood
murmur and not organie.

The canses which predispose to chlorosis and spansemia are
the strumous diathesis, the hysterical, hypochondriacal, gouty,
and dyspeptic constitutions; and their development is excited
by bad diet, overwork, the sleeping in ill-ventilated rooms, theu-
matic fever, late hours, exhausting pleasures, indiscretions of
youth, and those social positions which induce a morbid state
of the moral feelings, sorrow, vain longings, and, in females, the
general causes that induce amenorrheea, and other irregularities
in the uterine functions.

The treatment consists in strengthening the system, more
especially by the aid of steel medicines and the warm gums,
unloading the liver and bowels with aperients, fresh air, skin
frictions, the cold bath, and in rousing the torpid system to
healthy exertion both of mind and body.

When these morbid states of the blood coexist with organic
disease, they aggravate, and render it, more painful and urgent,
and more difficult of alleviation. They also complicate the
diagnosis of its murmurs. This difficulty frequently presents
itself after an attack of acute rheumatism, when the systolic
span@mic murmur masks a systolic mitral, and, may be, even an
organic aortiec, murmur ; and the same may occur with other
chronic valvular murmurs. Whenever there is a blood murmur
some caution must be exercised in pronouncing the non-exist-
ence of a chronic murmur. After an inorganic murmur sub-
sides there sometimes remains for observation an unsuspected
pre-existing organic murmur.

Besides the inorganic murmurs just described, endocardial

— maurmurs are met with, which apparently depend on funectional

_disexder in the actions of the heart itself. These are chiefly

exhibited under the influence of morbid excitements, specific

or general. The  murmurs heard occasionally in chorea and
epilepsy, and after violent exercise, are of this nature.
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should, thereby, be heard, Though the obstructive disease may,
by reason of hardened deposits and contractions, so narrow the
aperture that the flow is materially lessened in amount, yet no
recognisable pre-systolic murmur may be present. This is
generally to be accounted for by the feebleness of the ver-
tricular diastole, so that the force by which the blood is drawn
through the valve is not adequate to produce a murmur. But
should this obstructive or flow mitral murmur really exist, it
must be pre-systolic. Nevertheless, it may neither be distinet
nor recognisable, as there almost always coexists a regurgitant
murmur, and the pre-systolic runs into and is, as it were,
absorbed by the more sonorous regurgitant murmur. The pre-
systolic is better appreciated by its oceupying the time of the
normal pause, or rest. The pause is diminished, the murmur is
prolonged, and is soft and musical in its commencing tone,
becoming sharper and harsher towards its close. Should there
be no regurgitant murmur there may be a doubtful first sound,
but this would only be appreciable on the right side of the ster-
num, and is probably not due to the closure of the mitral valve,
but to that of the tricuspid. But, be this as it may, the pre-
systolic is very likely to be confounded with a regurgitant
mitral murmur, «id into which, practically, in almost all cases,
it merges.

The presence of an obstruction in the valve necessarily limits,
so far as it exists, the amount of blood supplied to the heart :
and this deficiency, by withholding from the heart its natural
stimulus, generally induces rhythmical irregularity, and, at the
same time, distension of the auricle and pulmonary complica-
tions, in consequence of the blood being ponded back in the
auricle, and upon the lungs. Whether an obstructive condition
of the valve may, or may not, produce a murmur, it will most
assuredly induce the general symptoms and inconveniences
which belong to the condition of insufficiency or regurgita-
tion usually indicated by the systolic or regurgitant murmur,
but probably not to so grave, or so persistent, extent. For

Sl il

although the blood is in both cases ponded back in its flow,
or forced back upon the lungs, so that there ensues an equal
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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 occur, 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 it 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.

The general symptoms and the consequences of an obstructive
mitral flow and of regurgitation 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 systolic and
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regurgitant, and presents the charaecter of being usually soft in
tone, low in pitch, and prolonged ;.and, also, that it takes the
place of the first sound. Being systolic it must not be con-
founded with the aortic flow murmur. As regards the left
ventricle there are only twa: systolic murmurs—the mitral
regurgitant and the aortic flow. This latter, as will be shown,
may be due to functional, as well as to statical, causes, while
the mitral murmur is only due to statical ; morbid conditions of
the blood not appearing to he adequate to produce it. Hence
the murmur of ansmia, or the murmur met with occasionally
in the hearts of feeble children, or in cases of amenorrheea in
females, are never instances of a mitral murmur, Whatever
may be the precise condition of the valve, the existence of a
permanent murmur, especially if it be associated with local
fremitus, indicates insufficiency of closing power, and this
results more or less in the blood heing forced back into the
auricle, and which- thus becomes unduly distended, and, after a
time, permanently dilated, and perhaps hypertrophied, as may
be also the ventricle, while, at the same time, the supply to the
aorta, and to the system generally, is, by so much, deficient.
In such case an aortic thrill may sometimes be felt ; but this
must not be confounded with the thrill which is occasionally
associated with the murmur attendant on constrictive semilunar
disease. By way of compensation for this deficiency of blood
to the system quickness in the heart’s action is induced, and
1s generally, but not always, accompanied by rhythmical irregu-
larity, with a weak, small, unequal, and perhaps dierotic pulse ;
the appetite 1s capricious, and there is generally a disinelination
to take animal food; the mouth is dry and clammy, with per-
sistent thirst, and there is a relish for sub-acid drinks; the

surface is dry, and sometimes exhales the sour smell of rheu-
" | matism; the mental expression is markedly one of anxious
'-pain, and even of anguish, characterized not so much by irrita-

bility as by a subdued yielding to disease, with a shrinking
within oneself; great disinclination to exertion or movement
of any kind.

The symptoms, special and general, of hypertrophy, and
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mitral valve, Insufficiency of closing power alone may induce
all the symptoms detailed, but generally it is associated with
other lesions of the heart; the mitral valve itself may not only
be insufficient, but may be thickened, inelastiec, contracted, and
torn ; may be the subject of adventitious deposits, and thus both
obstruct flow while permitting regurgitation. The auricle and
the ventricle may be hypertrophied or dilated, or, as they usually
are, both; they may otherwise be degenerated in structure, ete,
Such are the more formidable aspects of this form of heart
disease. Unfortunately it is not an unfrequent one ; only a little
less so than that of aortic valve disease. On the other hand it
may exist for years, indeed, through a long life with an amount
of regurgitation so slight, as not serlously to incommode the
health or well-being of the individual. This is probably due
partly to the surrounding tissues not being implicated in the
original disease, and partly to the resistance offered by the
auricle, aided by the pericardium, to the shock of the increased
volume of blood being so effectual that the regurgitation only
temporarily distends it, and without causing pulmonary con-
gestion.

It may also exist for vears, and then subsid: 4s 4 murmaur.
As an illustration of this the following case not only offers an
example, but shows the propriety of not being too dogmatic
in the prognosis to be made. T. L., wt. 53, a broad-chested
vigorous man, by oceupation a cowkeeper. Seventeen years ago
had a severe attack of rheumatic fever, which left a remarkably
loud and pervading mitral murmur. He presented no other
mdications of disease, and was enabled to pursue his oceupa-
tion which necessitated his being at work in the fields by the
dawn of day. For twelve years he was occasionally under
observation, and the murmur was always loud and persistent,
Five years ago having contracted a bronchitis the murmur
ceased, and there was a roughened and somewhat obscure
systolic first sound. He is now for a third time under treat-
ment, having general rheumatism. The impulse is increased ;
at the apex there is an obscure muffled first sound ; beneath the
sternum and to the right of it both sounds are clear ; no sound is
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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-systolie, or flow, murmur through
the mitrak 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-systolic, and that, too, from
only slight causes, is stated to be by some recent observers,
so sonorous, predominant, and prolonged, as to conduce to
the conclusion there is regurgitant disease where really mone
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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temporary causes, from faulty adjustment of the valve to the
auriculo-ventricular opening in consequence of strain from
over-exertion ; from disturbance in the muscular appendages
of the valve, so that spasmodic action is induced, as in
epilepsy, chorea, or after excessive masturbation ; or from
ventricular dilatation induced by a loaded and a congested
organ. It becomes important where these sources of a
mitral murmur obtain, to recognise them, so as to modify the
unfavourable prognosis one might otherwise be disposed to
make. At the same time, though they be clearly recognised, we
must not too summarily pronounce them to be indicative of no
future danger, for they may lay foundation for serious valvular
and wall mischief. This is especially the case if there be, as not
unfrequently happens, a coexisting spanemic condition of the
blood ; and when, perchance, there may be, thus resulting, a
murmur i the pulmonary orifice to add to the difficulties of
the just appreciation of the state of the mitral valve.

Besides the congenital and other causes which induce valvular
disease in general, mitral valvular disease has its special exciting
causes in rheumatic inflammations, in gout, and in chronic blood
diseases, and then in deficient valyular adjustment due to dilata-
tions of the ventricle and to congestive pulmonary diseases. The
former of these special sources of disease is met with, for the most
part, in early and middle life, the latter more usually in advanced
years. The prophylaxis is, in early life, to especially avoid con-
ditions that induce rheumatism, or foster the development of the
gouty cachexia. In the advanced period of life to avoid all
over-exertion that may strain the heart, or the neglect of those
pulmonary and blood diseases that may originate wvalvular
insufficiency.

Where the diseased condition of the valve is ascertained, all
sources of undue excitement in the heart must be avoided :
while over-action in the heart itself is to be tranquillized. The
aim is to prevent regurgitation, and congestion of the lungs.
If local congestions take place, specific means to lessen and
remove these must be adopted, together with general means to
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roughened by slight lymph deposits, or it may be thickened by
dense cartilaginous or hard, bony degeneration ; or its aperture
may be contracted to very small dimensions, Though these
several conditions may produce a relative loudness of INurmur,
1t is not to be assumed intensity of sound is a sure measure of
mischief. There may be the loudest and the harshest of mur-
murs and the smallest possible amount of mischief. Let the
valvular lesions be what they may, provided they induce no
great obstruction to the flow of blood, and there also coexist no
complications with other structural disease of the heart, this
systolic murmur may be both intense and persistent for years
without any apparent detriment to health. But when in ad-
dition to the systolic murmur there are evidences of an obstruc-
tion to the free flow of blood, as by an obvious deficiency in the
systemic supply, with rhythmical irregularity in the heart’s
action, and with aortic thrill, a serious condition, both as regards
the heart itself, and the system generally, is to be inferred.

In the early stage of this form of valvular disease there may
not be much to attract attention; there may be only slight
irregularity of pulse, with a halting breathlessness on exertion,
and perhaps a passing indication of an uneasiness, or slight
pain, in the direction of the base of the heart. But as disease
advances restlessness and irritability set in; the skin becomes
pallid, and is somewhat puffed. The countenance has an
anxious expression very different from the puffed and placid
expression in the cases of falty degeneration or mitral disease.
There is a general sense of exhaustion and weakness; the
breathing, on exertion, is short and panting, not from con-
gestion, but from innervation; and sudden, sharp pain may
then also oceur, and oceasionally with a sensation, if the exer-
tion be continued, of faintness, or rather, as if all physical power
would cease. Unlike the complications of a mitral murmur,
the pulmonary congestions are not prominent symptoms : there
may, perhaps, be occasionally a slight, nervous cough, but this
is not accompanied by expectoration, nor are there the venous
congestions, and, even in extreme cases, there may be neither

- dropsy nor cedema.
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As the symptoms of regurgitant aortic disease are developed
the muscular structure of the heart undergoes structural change,
and hypertrophy and dilatation of the ventricle take place.
The association of these conditions presents a hopeless and
inevitably fatal tendency. The supply of arterial blood is
too little for the requirements of the system, and the blood
being ponded back, the lungs become oppressed, and the right
heart, with all its evil consequences, distended. The local and
general symptoms then culminate in the greatest distress.

The prognosis in disease of the aortic valves, whether of ob-
struction or of regurgitation, or of both, must, in the main, be
esteemed to be calamitous. The causes that usually induce the
valvular disease, also commonly induce hypertrophy, more
especially in those of an advanced age, and of a gouty constitu-
tion. So soon as hypertrophy and dilatation become active
conditions, so soon do the more serious symptoms show them-
selves. In old age, beside the tendency to cartilaginous changes,
and calcareous and bony deposits, the semilunar valves some-
times become relatively too small for the aortic aperture. This
aperture being then abnormally distended, both murmur and
palpitations are induced; symptoms of great significance after
fifty or sixty years of age.

It is said that a regurgitant is worse than a flow murmur ;
certainly, if associated with palpitation, more or less marked,
shortness of breath on exertion and precordial uneasiness, we
must consider it a fatal form of disease, for there is then also
evidently dilatation. These cases of aortic insufficiency some-
times end suddenly.

Should, however, the muscle of the heart retain its integrity,
and the valvular obstruction be inadequate to retard the blood
upon the lungs, or the valvular insufficiency to deprive the
system of its requisite supply, aortic disease may be deemed the
least dangerous of the valvular organic diseases. As a general
rule, it may be stated that, per se, the systolic murmur is less
dangerous than the regurgitant; and that if the systolic mur-
mur be unassociated with other heart disease, with palpitations,




L 4 < . ; )
[
[ ]




196 PATHOLOGY OF MURMURS.

ably coexisting venous hum, that it is impossible to distinguish
and separate it ; and, perhaps, the conditions attending its exist-
ence are rarely of any great moment to the well-being of the
animal economy. The valvular insufficiency, which causes the
systolic regurgitant tricuspid murmur is, however, of more im-
portance, and it is of the greatest consequence not only to
recognise it, but, being aware of its existence, to anxiously watch
its effects upon the liver, the kidneys, and the capillary system.
Though from similarity of sound we may not be able to dis-
tinguish the regurgitant tricuspid valve murmur from a systolic
mitral murmur, there are grounds for valid suspicion of its
existence when the murmur is audible at the second intercostal
space, and is not conducted into the carotids, and is not to be
heard at the apex of the left scapula.

The origin of this systolic murmur is rarely due to disease in
the structure of the valve itself, but usnally to insufficiency, in-
duced by dilatation in the ventricle. In practice, this is what
we have to deal with ; and, in the history of heart disease, in its
advanced stages, and in the later periods of life, its occurrence is
by no means infrequent, and the effects of it are marked and
calamitous.

The symptoms are nearly identical with those of right ven-
tricular dilatation. Besides the murmur, the area of dulness
is increased, the impulse is communicated to the right of the
sternum, and below it, and is intermittent in force and rhythm ;
there is a marked turgescence of the jugular veins, with undu-
lating and intermitting pulsation, and with venous hum. The
countenance is livid to darkness, showing the amount of venous
congestion that prevails; the cerebral symptoms also indicate
engorgement of the vessels of the brain, a wandering restlessness,
with thoughts of imaginary errors alternating with a semi-
comatose state, sometimes headache. The appetite is capricious,
and stimulants flush, increase restlessness, and are generally
injurious. The pectoral symptoms are marked by dyspneea and
a short, dry cough. There is a tendency to congestion of the
kidney, with deficient amount of urine, and of the liver with
cedema ; the general condition is one of great weakness and
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as pericarditis and endocarditis ; and with the chronic degenera-
tive structural diseases to which it is so liable, as fatty degenera-
tion, and aortic valve disease. It may be mentioned here that
of all the chronic diseases of the heart, pain is more particularly
the accompaniment of that of the aortic valve,. When this valve
is diseased, pain is promptly induced on the least over-exertion,
and peremptorily forbids its continuance. The presence of this
ingress of pain is not devoid of an indication of special danger,
Sudden death being, occasionally, one of its accidents.

It must, however, be borne in mind that these several inflam-
matory diseases and structural degenerations not only may, and
do, frequently exist without any symptoms of pain, and that
pain is often associated with functional disorder only. Hence it
may be inferred that structural diseases, though they may be a
remote cause of pain, are not its immediate cause. This conclu-
sion is further borne out by the fact that there may be the
presence of pain in its severest] forms without fatal conse-
quences, or any indication of abiding disease ; while death may
attend it, though no obvious lesion, nor pre-existing abiding
disorder, are to be detectad.

Be this as it may, if pain be ‘associated with recognisable in-
flammatory, or chronie, diseases of the heart, it is, for the most
part, to be regarded as an urgent symptom, and one adding to
the danger or urgency of the disease with which it is associated.
Assuming this to be a recognised position, we may pass on to
the consideration of pain where no evidence of physical disease
exists, and endeavour to estimate in such cases its true nature
and origin, and its value in arriving at a correct prognosis.

Pain, uncomplicated with obvious organic disease, is met with
mainly in those of a nervous temperament, in the gouty and
dyspeptie, and in the course of certain of the blood diseases, and
as an accompaniment of special female disorders.

In angmia, and when the system has been suddenly drained
of its blood, pain occasionally is met with as an urgent symptom,
being intense in character and sudden in its ingress and recur-
rence. The point to which attention is directed is obviously
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certainly not materially hurried, even on exertion. But, if
aflected, it presents the characters, not of an asthma, but of the
holding the breath in consequence of the intensity of the pain.
When a prolonged and severe paroxysm of this form of pain has
subsided, it generally leaves a dull aching weight in the region
of the heart, and which may last for days. It appears to be
essentially of dyspeptic origin ; is met with in the gouty and the
high feeder; is induced by mental anxiety, moral emotions, in-
discreet diet,—more especially tea and thin wines. Two cases
of this form of affection have presented peculiarities of some
similarity. The heart appeared to assume a writhing or twisting
motion, so that, for relief, the left arm would be turned over the
breast, and the body twisted over with it, the breath being
forcibly held. Both cases ocenrred in females, and the pain ap-
parently had its exciting cause in some excentrical irritation in
connexion with the uterine system; one developed ovarian dis-
ease, and the other invariably feels a preceding aura from the
left iliac region.

These several forms of pain have analogies with each other ;
their differences mainly being in seat, in intensity, and in their
complications with other disorders. Their seat is usually fixed
and defined ; they are irregularly intermittent, or remittent, and
do not partake of the nature of cramp or spasmodic constriction,
and apparently they have little or no influence on the heart’s
action, or on that of the respiratory organs. For the most part,
though their manifestation may be severe, and therefore alarming
to the patient, they do not, simply and unassociated, indicate the
presence of disease of a fatal tendency. They are to be esteemed
as capable of alleviation, and generally of cure. If there be
danger, it is chiefly due to complications with organic disease of
the heart, or other contiguous organs.

These pains appear to have their seat, primarily, in the
pneumogastric or cardiac nerves; and, secondarily, in the nerves
of the brachial plexus and cerebro-spinal nerves supplying the
front of the thorax. In their symptoms, they partake of the
nature, and obey the laws, indications, and phenomena of ordi-
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general system by the lancet. I have seen cases in which the
pain has subsided as the blood was being withdrawn. The dull
pain, which succeeds an attack, is usually relieved by warm
stimulants and gentle exercise in the open air,

We pass on to the consideration of that marked and Severer
pain experienced in the formidable and very fatal disease
termed “angina pectoris.”

The prominent symptoms of a first attack, are a painful
constriction in the precordial region, extending beneath and
towards the left of the sternum, and a diffieulty of breathing
S0 urgent as to induce a feeling of immediately impending
suffocation ; the internal conviction is that death is then to
ensue. The constriction is so acutely painful as to have been
described in the strongest epithets; the stomach is oppressed
and flatulent; the countenance is pale, and the expression
one of the greatest anxiety, or of horror. The attack occurs
suddenly, usually on exertion, which it peremptorily arvests ; it
may continue for a few minutes and then, with a few deep sighs,
entirely subside, leaving only a sensation of numbness over the
region of the heart, and the neighbouring pectoral region. The
mental faculties are not affected, and there is a perfect appre-
ciation and an accurate recollection of the events that have
occurred. The recurrence of an attack is uncertain. Days or
months may elapse before a second takes place; usually, how-
ever, the time is not very distant before a second, and a succes-
sion of attacks, ensue. As the disease progresses, the attacks are
of longer duration, with more marked and urgent symptoms. The
constrietion is more intense, and the pain is projected down the left
arm, in the course of the nerve of Wrisberg, over the chest, and
towards the neck, and may even extend to the right arm and to the
back. Death sometimes ensues on the first attack; but, more
often, a rapid succession of attacks is the precursor of the fatal one.

If uncomplicated with any very obvious disease of the heart,
experience has shown that it chiefly oceurs in the well-fed, and
those of the mervous, rather than in those of the spare and
lymphatic temperaments; that it is a disease of adult age, and
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he had a third attack, and, subsequently, six others. These latter
attacks lasted generally about an hour. In one of them he seemed
only semi-conscious, and wandered about the ward. The later
attacks were relieved by the subcutaneous injection of half a
grain of the muriate of morphia. This relieved the spasm, and
induced some three or four hours’ sleep. So intense was the pee-
toral pain, and the fear of impending death, that he dreaded sleep
lest spasm and death should then overtake him. The last and fatal
attack had only commenced ; in some two minutes he was dead.

In a case which occurred two years ago, the heart itself
was not diseased, but there was a large aneurismal tumour in
the mediastinum, with disease of the emergent aorta. Besides
this, T have notes of only two cases where no disease in
the heart could be detected. In one of these, I witnessed the
whole course of a paroxysm. A gentleman, t. 51, of robust
frame, well fed, capable of, and taking, a large amount of exercise,
both on foot and on horseback, had, at distant periods, experi-
enced three or four attacks of gout. These had been tolerably
severe in character, but not of long duration, and confined to the
feet. Whilst walking up a steep hill, on a cold, windy evening
in October, he was arrested by an attack of angina. He walked
home, slept the early part of the night, but was awakened to-
wards morning by another attack, and he experienced four
others in the succeeding forty-eight hours. When I saw him at
the expiration of this time, he was in bed, calm, looking pale,
made no complaint of pain, the pulse was small, skin soft,
respiration natural, urine pale and frequent. He dreaded the
attacks, and was anxious to sit out of bed to meet them.
Whilst examining the region of the heart, an attack came on.
His impulse was to get out of bed, and he sat at the side of it;
the breathing was partially arrested with, at distant intervals,
'deep sigching respiration ; the abdomen was distended, and the
diaphragm appeared inactive. The mental anguish was obviously
very great; he broke into profuse perspiration; there was no
expressed desire for cold air ; on the contrary, warmth appeared
at the time, and generally, grateful to him ; the heart’s action
was subdued, weak, and irregular ; the pulse small. The attack
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chest and in the course of the thoracic and brachial nerves ;
the fixed condition of the diaphragm and of the muscles of
the chest, and which is only overcome by a determined
voluntary effort, the distended stomach, the acid flatulent
dyspepsia, the intensity of the spasm, the mental distress, the
anticipation of immediate dissolution, all point to the fact
that the muscular spasm is due to some direct and immediate
nervous influence.

Considering the very marked and distinctive symptoms
which are thus seen to characterize the attack of angina,
it might be assumed that it has its seat in some exclusive
and specific morbid anatomical condition. Though it must
be acknowledged, in the present state of medical knowledge,
that this has not been ascertained, yet there has been ob-
served, as a general anatomical fact, that the muscular fibres
of the heart present, when examined shortly after death, the
character of relaxation and flaccidity, and not of contractility ;
the rigor mortis does not appear to have been established.
Assuming this to argue a pre-existing condition of paralysis,
there is then, to account for it, the preceding affection of the
nerves. It may also be that the spasm and pain experienced
in the heart are analogous to, if not identical with, what is
observed to oceur in other muscles when wasted and para-
Iyzed by a deficiency of the due amount of a healthy nervous
stimulus; or it may be, by reason of the disorder of the
nervous filaments pervading the muscular fibres, the tonicity
or vital elasticity of the muscular structure of the heart may
be impaired; so that, failing to propel the necessary column
of blood, the heart becomes over-distended ; and distension
alone will induce pain.

If we look to the seat and to the concomitants of the pec-
toral constriction and of the pain, there are grounds for conclud-
ing that both the vagus and the great sympathetic nerves are
materially involved ; the former in the diffused pectoral spasm,
and the latter in the difficulties experienced by the heart.
To go a step further; considering that, during an attack, the
rhythmical action and the power of the heart are not always
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exereise, is of a cheerful temperament, and certainly neither
nervous nor hysterical.

These attacks appear to be so nearly allied to those of a
true angina pectoris that I would venture so to class them,
designating them as cases of painless or dumb angina. Together
with angina they may be referred to the class of some-
what smaloéous cases of nervous spasm and morbid muscular
contraction ; examples of which may be found in laryngismus
stridulus, or pertussis,

Death by drowning appears in some instances to be due to
cramp or spasm of the heart, and perhaps paralysis of the
cardiac nerves, and may therefore, under such circumstances,
possibly have alliance with angina. I allude to those cases in
which the swimmer sinks suddenly, and without struggle, to the
bottom ; or, may be, after uttering a single piercing cry, as if
taken with some sudden pain. In these cases the body has
been recovered beneath the precise spot whence it had, in
life, disappeared; and there evidently had been no effort of a
drowning struggle.

The treatment of angina obviously divides itself into
that proper during the attack, and that during the infer-
mission.

During the spasm, experience shows that the aim must be to
calm, and not to stimulate, and that for this purpose opium,
wther, and chloroform are appropriate agents ; the hypodermic
administration of the salts of morphia is often attended by
marked success.

The use of the nitrite of amyl has recently been advocated.
Dr. Madden, in a personal and very interesting memoir
(“ Practitioner,” December, 1872) of his own case and expe-
riences, details the effects of this agent. The attacks, which
had generally lasted some twenty minutes, and often recurred
after an intermission of only three hours, and having
resisted the means previously applied, were signally relieved
by it. The first five drops inhaled, “strangled,” in two
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branches of the pulmonary artery supply to the air-cells a fine
plexus of vessels. Though these branches traverse the bron-
chial tubes, they are in no wise distributed to them, but pass on
directly to the air-cells. In these the blood is aérated, and
then is returned to the heart by the pulmonary veins, When
we consider the delicacy of the structures concerned, and
the importance to the heart that their functions should not
be impaired, we can well understand that any morhid con-
dition of the blood conveyed by the branches of the pul-
monary artery to this plexus; any obstruction to its free flow
through the plexus; or any degeneration of the tissues
concerned, so that the aération of the blood is impeded;
each and all, constitute circumstances = fraught « with evil
consequences': the lungs are injured and the heart is dis-
turbed. - oikd he vandid edt | |

Now we see that these results do take place, and that the air-
cells becormne subject to inflammations, degenerations, distensions,
and cedema.”* Each of these diseased’ conditions, . being also’ of
independent origin, is capable of ‘injuriously influencing the
heart; and each may be induced Dy antecedent morbid action
in the heart:  If we consider the disorders of the air-cells inde-
pendently, and having no reference to, nor dependence upon,
any othér ‘diSeased ‘action in the lunes, perhaps the heart is
more influenced by them, than they are by the heart ; lience
pneumonia, emphysema; or wdema of tlie air-cells, unless there
be an antecedent bronechitis, are rarely the immediate con-
sequences of ‘any diséased condition of the heart, but they are
very inducive of it. If, however, there be a co-existing bronchitis,
then diseases of the heart materially embarrass the functions of
the air-cells.

Pneumonia, by involving in its inflammatory processes the
plexus of vessels proceeding from the pulmonary artery, prevents
the necessary aération of the blood, and directly and indirectly
impedes its free circulation: hence congestion, not only of the
lung, but of the right ventricle and auricle, and larger veins,
takes place ; and, if the pneumonia be widely prevalent, the left
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will manifest themselves, and its consequences eventually, if not
immediately, be felt. As the disease progresses these diffieulties
accumulate. The plexus of vessels occupies really, as well as
relatively, a less area; the capillaries that compose it, from
being ruptured, or absorbed, are diminished in number and
eventually become entirely obliterated : subsequently the sup-
plying branches from the pulmonary artery partake of this
destruction, and, as far as these vessels are concerned, the
circulation of the blood ceases. As these changes take place,
an anastomosis is established between the terminal branches
of the pulmonary and bronechial arteries, and with the pul-
monary veins; so that, through its means, the flow of blood
from the right ventricle to the left auricle is effected. The im-
mediate result of this destruction of the pulmenary plexus is
that the previously diseased membrane, which forms the ajr-
cell, fades in colour, becomes anmmic and atrophied, loses its
elastic softness, and, may be, is perforated. The general symp-
toms are a feebleness of respiration, the inspiration short,
the expiration prolonged; the nostrils are distended, and
obviously expand on inspiration; the corners of the mouth
are depressed, and the lower lip falls, is full, and pendulous.
Asthmatic symptoms develop themselves paroxysmally, but
the breathing is not painful, only oppressed and suffocative.
There is a short and feeble cough, with the difficult expec-
toration of a small amount of viscid phlegm. The voice is
feeble, and speech not capable of being prolonged. The aait
is stooping, the movements slow, and indicative of torpor; the
countenance 1s dull, puffy, and loaded ; the complexion dusky,
the result of venous congestion, and the general appearance is
anemic, wasted, and cachectic; the pulse is small; the tempe-
rature of the surface is decreased, for there is not only less blood
circulated, but this is less oxygenized. The chest is arched ;
there is greater resonance generally, and especially over the
praecordial region, and this, instead of being diminished during
expiration, is increased. The impulse of the heart is not per-
ceptible in its normal position, and the sounds are faint and
obscure from the emphysematous lung overlapping it. Below the
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thus caused in the pulmonary circulation. In the right heart
there is, doubtless, a ponding back of the blood, and congestion
and distension may have their influences ; but that the same
phenomena, hypertrophy, dilatation, and valvular disease, in the
left heart should be equally due to this obstruction, which
can induce there neither congestion nor distension, is scarcely
possible.  Moreover, in other morbid conditions of the lungs
where there may really be a greater amount of obstruction,
as in phthisis, pneumonic consolidations, ete., these structural
lesions of the heart do not necessarily occur. They are more
probably due to vital and not to mechanical causes; to the
mmpure blood and to the general disease induced thereby.

1t has just been observed that emphysema’ may be indirectly
the consequence of disease of the heart. This is ordinarily the
result of valvular obstruetion of the left heart, and it will always
be found that bronchitis has been the intermediate agent, and
that, without the pre-existence of this; emphysema would'not be
met with. Whenever this does oceur, the distress which an
emphysema causes to the right heart is very greaﬂ}rhiﬁcf‘*e'aéed.
Under any circumstances the consequential results are con-
gestions of the venous system, of the liver and kidhéyé,‘ and a
general anasarca. Coma is also sometimes superinduced.: Very
rarely heemoptysis, and, if it occur, only in small quantitjr ; and
then perhaps it is due, not to congestion, but to the rupture of
the degenerated walls of an air-cell, o

When congestive diseases of the heart are estabi:ished, the g
lung is liable, especially if emphysematous, to become: the ‘seat ‘
of eedema. This local form of congestion adds, not only to the
embarrassments of the emphysema, but is often the precursor of
the fatal termination. The air-cells become swollen and loaded
with a tenacious, sticky, and sometimes sanguineous, sero-mucus.
The deposit takes place especi:ﬂjg‘ in the lower and posterior
lobes. There i1s a crepitation, ahﬁo:st, if not entirely, undis-
tinguishable from the crepitation of a pneumonia ; the respiration
is rapid and oppressed ; there is a short, fre‘q'ugl;t cough, with
scanty expectoration of a frothy, watery fluid. This pulmonary
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But if the bronchitis is of frequent recurrence, or assumes the
chronic form, it may be accompanied by asthmatic complications;
and both the bronchitis and the asthma may so congest the air-
cells, that the capillary flow of blood through them is impeded.
The immediate results of this are a distension of the right
ventricle, and insufficiency of the tricuspid valve, with auricular
and jugular turgescence. These latter are provisions of safety,
and tend to relieve the lung from the ill consequences of con-
gestion. They only continue so long as the bronchial spasm
obtains. If the bronchial disorders are persistent, and structural
disease of the parietes of the heart develop itself, the distension
of the ventricles becomes permanent, and then econstitutes
dilatation. But still, all must not be set down to the mechanical
forces of the congestion, for there is, generally, a pre-existing
condition of hypertrophy; and hypertrophy may be considered
as the vital effect of inflammation—be this acute or chronie.
Dilatation of the ventricles, especially of the right, is always
of serious import, and one that will go on from bad to worse,
not only as regards the heart, but other organs, It is a fruitful
source of heart disease in old people, and of much more frequent
occurrence than is generally suspected. We have, however,
more often to deal with bronchitis as the result of a pre-existing
heart disease. Disease of the left heart, more especially, if
associated with obstructive valvular disease, leads to many con-
gestive lung affections, but the chief of these is bronehitis, in
all its forms; and with its complications of hamorrhages, pul-
monary apoplexy, cedema, ete.

S0 long as the Dblood supplied to the bronchial tubes by the
bronchial arteries is returned to the left heart by the pulmonary
veins, and even so long as the blood, when obstructed in the
pulmonary veins, finds primary relief by regurgitation into the
bronchial arteries from the readiness of their communications
with each other (Waters, Guillot), the valvular disease may not
cause bronchitis; but when the blood is forced back, as it is
in extreme cases of mitral valve disease, into the pulmonary
plexus of the air-cells, congestion and disease of the bronchial
tubes are then induced. Hence, also, the right side of the heart
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Considering the amount of degenerative disease that takes
place in phthisis pulmonalis, and the consequently recurring
irritability of the heart's action, it might be supposed that this
organ would take on some notable form of disease; and, seeing
also that the obstruction to the pulmonary circulation is very
marked, it might likewise be concluded, assuming the correct-
ness of the mechanical theory of the production of hypertrophy
and of dilatation, that these conditions would, more especially,
be developed. Experience, however, shows that the changes
in the heart are only those common to other chronic diseases ;
wasting of its substance, as wasting elsewhere takes place;
and dilatation, when fatty degeneration in the heart itself
exists, as it occasionally does. The exceptions to these only
prove the rule. ' '

The anatomical facts observed are that the tubercles, whatever
may be their origin, do not acquire nourishment from the
pulmonary system, but that they eventually become “con-
nected with the bronchial arteries, or with those supplying the
thoracic parietes” (Louis); that the adventitious vascular system
thus developed occupies largely the lobes, to the exclusion of
the pulmonary artery (Guillot); and that the cavities also
become supplied by tufts, and by a vaseular web connected
with vessels proceeding from the aorta; we therefore sée that
in the course of the evolution of a phthisis pulmonalis the
circulation is transformed from the pulmonary to the aortic
system, and that the lungs, as the disease progresses, acquire
increased capacity for arterial blood, and lose it for venous.

We have in all this three remarkable circumstances : (1) that
by the obliteration, more or less, of the plexus of the pulmonary
artery, the venous blood is not agrated, but passes on directly
to the left heart by the pulmonary veins; (2) that blood
proceeding from the aorta is aérated in the lungs; and (3) that
this blood returns to the heart not only by the bronchial and
azygous veins, but very mainly by the pulmonary veins. The
facility with which this transformation of the eirculation may
be effected, is evident when it is seen that by injecting the
pulmonary veins the whole vascular system may be filled ;
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But it is certainly, in very many cases, neither dependent.
upon, nor even associated with, a tubercular deposit ; and I
have known it to occur where there was neither symptom,
nor suspicion, of pulmonary disease, but only a well-marked
hysterical condition. T recorded the history of such a case
i 1838. This lady is still living, and free from all pectoral
disease. The symptom has been a marked one on several
occasions—occasions generally under circumstances of excite-
ment.

It is probably due to abnormal pressure or distension of
an artery, either by reason of the presence of tubercular
deposit, or some enlarged or morbid condition of the lung.
In these cases I had thought its seat to be in the common
carotid artery, where this emerges from the aorta ; others have
regarded its seat to be in the subelavian artery. As the
murmur is not conducted into the ecarotid, or the branches of
the subelavian, arteries, its seat is probably not in either
of these, but in the bronchial arteries.

A case of some interest has recently presented itself in
which a murmur of this kind is audible over the whole pul-
monary area:

H. G., @t. 30, a miller, transferred to my charge from the
surgeon under whose care he had been for an ulcered leg,
presented (Februdiy 27, 1874) the conditions of a tall, broad-
chested, well-nourished man, large, fleshy, and museular, coun-
tenance heavy in expression, complexion dusky, and suffuses
readily on exertion ; frequent short cough, with copious
expectoration of a clear viscid phlegm, and which he had
experienced for some seven or eight months ; chest slightly
more arched than natural, uniformly resonant, no appreciable
dulness in any particular part ; increased resonance over the
region of the heart. The general indications were those of an
universal, but slightly developed, lobar emphysema. The
respiration was slow and feeble, but easily hwried on exer-
tion ; expiration more prolonged than the inspiration; there
were occasional bronchial riles, especially if a forced or deep
inspiration were made. To these symptoms there was super-
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there are evidences of congestive bronchitis and of emphysema,
it is not impossible the murmur may have its independent
origin in some abnormal condition of the terminal bronchial
tubes, with dilatation of the air-cells, producing pressure on
the minute branches of the bronchial artery. If this be the
case, we may suppose the murmur, audible in the aorta and
in the ecarotids, is due to convection from that induced in the
bronchial arteries,

The correct appreciation of the seat and origin of this
murmur is involved in some difficulty. Further observation
may enable this to be cleared away. In the meantime the
fact remains, that the whole pulmonary area may be the seat
of an arterial murmur. The explanation of the symptoms
exhibited by this patient appears to be that, incidental to
his occupation as a miller, bronchitis with emphysema became
established in the minute and terminal structure of the
bronchial tubes, that these pulmonary affections have dis-
turbed the equable flow of blood through the bronchial
arteries, and are now in the course of injuriously operating
on the heart and large vessels.

The respiration is often disturbed in affections of the heart,
sometimes prominently and painfully so, though there may be
little or no disease of the lung; or only such as would not,
independently of the heart, induce the character of breathing
experienced, Besides the painful breathing associated with the
inflammatory diseases of the heart, there are respiratory errors
~which are interesting, not only as examples of disordered
action, but from their significance as indicators of the condi-
tion of the heart. These may be ranged under the two heads
of (1) hurried breathing, and (2) apneal breathing ; difficulty
and straightness may be the qualities of hoth varieties.

Huwrried breathing may be excited on exertion; may occur
spontaneously and paroxysmally, or it may be a persistent
feature. It occurs on exertion, more especially when the
condition of the heart is that of a simple hypertrophy, but
when in addition, or even without the hypertrophy, there is fatty
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CHAPTER XIT. &
SUMMARY AND CONCLUSION.

ON reviewing the history of a large number of cases of disorder
of the heart, the attention is arrested by the different features
presented for observation, more especially in respect of time and
intensity. Some examples are rapid in their course; some the
process of years; some appear to be stationary, and some to
pass away and resolve themselves into the normal state ; some
are painful, and immediately demunstr&te themselves; some are
covert and inappreciable.

It is important to recognise the existence of these varying
conditions, not only as a portion of the history of the diseases
themselves, but in order to arrive at a correct prognosis and the
true indications of treatment.

The ancient popular impression, and indeed the professional
one also, that all diseases of the heart were necessarily and early
fatal, and generally suddenly so, has long been discarded ; and,
in its place, the consolatory truths have been established, that
some may be cured, some may be tolerated, some consistent
with a long life passed free from pectoral embarrassments, and
even in happy ignorance of being the subject of disease; perhaps
the larger proportion of the most prevailing forms may permit,
not only the attainment of the ordinary term of life, but, when
life ceases, may be so completely in abeyance as not to be the
direct cause of death.

The consciousness to the individual of the presence of heart
disease is no measurer nor criterion of its urgency. It may be
but a slight attack with no threatening consequences, and yet
its symptoms may be marked by great severity ; or its tendencies
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may be fatal, and yet the symptoms demonstrated .Ecﬂ,l‘cely
appreciable. Tt is even said that the apparent urgency 1s 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. Tt has been seen that it is mainly to be studied under the
forms of inflummation, 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-
elaims 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 usnally calamitous. It
i difficult, 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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them, yet these furnish no sufficient data for a comparison, inas-
much as there does not, and probably never can, exist an accurate
and sufficient record of the number of cases which are not fatal.,
In other words, the amount neither of valvular disease, nor of its
varieties, has ever been ascertained, and without this no true
inferences can be deduced. The morbid anatomist may care-
fully detail the kind and the amount of diseased structure he
discovers, and, so far, his statistical deductions are aceurate and
reliable, but the physician cannot tell what may be that other
number, in which similar disease exists; and who do not die in
consequence, or may pass on in the crowd as not having it;
neither in the cases that he does investigate can he, in the larger
number, trace when or by what means the disease commenced.
A recent observer, taking for his data the revelations afforded by
post-mortem investigations, states, if I understand him rightly,
that the most fatal of the valvular diseases is the aortic regur-
gitant ; then, in succession, the mitral regurgitant, the mitral
obstructive, and the aortic obstructive. If we laok to the evidence
afforded by clinical observation, one would rather regard the
diseases in the valves of the right heart, when they are esta-
blished, as the most fatal, and then those of the mitral valve,
The disorders consequent on the aortic valves are those of failure
and deficiency ; those of the auriculo-ventricular valves of con-
gestion—and certainly the contemplation of the consequences
of congestion lead to the eonclusion the eauses, which induee this,
are the most fatal. Inwhatever valve the disease exists, it may,

however, be assumed, that if it be gradual in its origin and only

slowly progressive in its course, life may be long sustained:
but that if its origin be violent, its course will be rapid, and
lead to an early fatal termination. Age too is an element;
the mitral is the disease of early life, the aortic of middle and
later years.

The degenerative diseases are those of hypertrophy, dilatation,
fatty deposit, fatty degeneration, and connective tissue degene-
ration. These may each occur in connexion with, or inde-
pendently of, valvular disease; when so connected they are
earlier developed, and more rapid in their course. Unconnected
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