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10 ON THE IMPULSE AND SOUNDS

By Vesalius, Riolan, Borelli and Winslow,*
1t was supposed that the impulse depended on
the elongation of the organ, owing to its con-
traction, since they could not conceive that if
the heart were shortened, it would not rather
recede from the ribs than approach them. This
hypothesis was, however, overturned by Bas-
suelle, who demonstrated that if the ventricles
were elongated during the action, the auriculo-
ventricular valves would be opened instead -of
closed, and the co-operation of the columnz
carnez, instead of obviating as they do the bad
consequences of the shortening of the ventricles,
would have only inereased the mischief. The
course of the principal muscular fibres of the
ventricles also running as they do in a spiral
manner round their cavities, is obviously in-
compatible with any elongation of them during
their contraction, and must tend as certainly
to draw the apex of the heart towards its fun-
dus, as that of the fibres of the intercostal mus-
cles to draw one rib towards the other. Nay,
it is susceptible of ocular demonstration, that
when the heart contracts, the organ is not elon-

* Winslow, Anatomy of the Human Body, Trans.
by Douglas.






12 ON THE IMPULSE AND SOUNDS

rent of blood is passing through it; and this
great vessel being the fixed point, while the
heart, as its appendage, hangs loose and pen-
dulous, theinfluence of its own action is thrown
back upon itself, and it is thus tilted forwards
against the inside of the chest. But to'waive
the obvious fallacy of arguing, as Hunter does
in this instance, respecting the actions of the
human heart from the phenomena displayed by
that of the lower animals, the situation and re-
lations of which are often so different, it is elear
that if his explanation were true, we should
find the heart tilted, not against the left side
of the chest, but against the right, in conse-
quence of following the direction of the straight-
ening of the aorta. = Besides, it is evident that
here the effect is made anterior to the cause ;
for the new wave of blood cannot be sent into
the aorta before the heart has contracted, and
is consequently again filling : so that to ascribe
the beat of the heart to this cause, and at the
same time affirm that it takes place during the
systole of the ventricles, is obviously incorrect.

According to Sabatier, when the ventricles
contract, a portion of blood is forced behind the
valves, and in this way the heart is pushed for-
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the same, whether this muscle be at rest or in
action, so that the bulk of the heart remaining
the same during the systole as during the di-
astole of its ventricles, no approach to a vacuum
can ever oceur.

We come next to the doctrine of Mayo *,
which has been adopted by many of the physio-
logists of the present time. = According to this
doctrine, during the systole of the ventricles,
the apex of the heart is filted forwards against
the chest, owing to the fact that a greater num-
ber of fibres goes to the anterior part of the
heart than to the posterior, so that when they
are all ealled into action, the anterior overcome
the others, and they produce a curvature of the
apex, bringing it into sudden and violent con-
tact with the parietes of the chest. This doc-
trine, however, is founded on the presumption,
that the phenomena displayed by the heart,
when acting out of the body, are the same as
those which eceur while it is in the body, and
acting upon its own blood—a presumption
which is certainly too hasty. It has been de-
monstrated lately, and was particularly insisted
upon in a paper read the season before last in

¥ 'Mayo's Physiology.
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those already cited, and their remarks have ac-
cordingly produced considerable interest among
scientific men.  These gentlemen are desirous
of shewing that the impulse of the heart oceurs
not during the systole, but duing the diastole
of the ventrieles, and that it arises from the
distention and consequent elevation of this or-
gan, and not from the tilting forwards of the
apex of the heart, or any other cause previous-
ly assigned.

In order to establish the justness of this hy-
pothesis, it is essential to prove that the im-
pulse of the heart is not, as has been hitherto
presumed, synchronous with the pulse of the
arteries, but that a very appreciable interval
takes place between the two ; and this has ac-
cordingly been confidently 'stated as the case
by Corrigan, more particularly with respect to
the radial artery. He brings forward, amongst
other arguments, a pathological fact in favour
of this doctrine, viz. a ease of narrowing of the
auriculo-ventricular opening, in which he states
that the Bruit de Soufflet was most distinctly
heard anterior to the pulse, and during the im-
pulse against the chest. - This he considers as
one strong argument in favour of his opinion,
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the side during the contraction of the ventri-
cles, the beat of the heart being produced not
by a tilting up of the point of the organ as pre-
viously supposed, but by its swelling and com-
ing against the ribs, in consequence of the im-
pulse given by the rush of blood from the au-
ricles.  Dr Corrigan states that the more fre-
quent the action of the heart is, the shorter-of
course is the interval between the impulse at
the chest, and the pulse in the radial artery ;
and hence has arisen the mistake of supposing
that they were synchronous.

But I must now inquire a little into the
justness of their conclusions. And,in the first
place, it may be remarked, that it has been un-
questioned by all physiologists, from the ear-
liest period to the present time, with the ex-
ception of the gentlemen whose views I am
now engaged in discussing, that the impulse of
the chest and pulse of the arteries are synchro-
nous; and I am mueh inclined to think that
those who agree with IDr Corrigan in the op-
posite opinion, have not investigated the facts
quite so minutely as they should have done,
previously to:presenting so novel a doctrine

upon the subject.
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the radial artery, is attributable to the distance
which the impulse has to travel, more especially
as this period is found to be longer the more
distant from the heart the artery is situated.

I met with a case last autumn, which con-
firmed the position I am desirous of establish-
ing, better than any experiment that could be
performed. From a disease, of which it is un-
necessary to make mention at present, the pulse
was so low as twenty-eight in a minute, and re-
gular ; the rhythm also seemed to me to be na-~
tural. It was in this case quite evident on ap-
plying the hand at once to the chest and to the
subclavian artery, that the pulsations were si-
multaneous ; but on feeling the radial artery,
there was a percéptible difference, which was
still greater at the ankle. There could not be
in this case the deception which Corrigan men-
tions, “that in warm-blooded animals the heart’s
action is so rapid that the lapse of time be-
tween the impulse at the chest and the beat of
the radial artery is almost imperceptible,” since
the pulse here was so slow that any such inter-
val would have been easily perceived. I may
state, that this case presented itself after I had
perused Corrigan’s paper on the subject; and
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causes of the impulse of the heart, and consi-
dering the objections which have been stated
to them, I am inclined, in the present state of
the question, to conclude that the doctrine of
Mayo is the one least liable to fallacy, al-
though, from what has been stated, I trust I
have shewn that it can only be adopted in de-
fault of one less liable to objection.

I now turn to the consideration of the causes
of the Sounds which attend the action of the
heart; but in respect to this question I need
scarcely say more than that if the position which
I have endeavoured to maintain in this paper,
that the impulse against the chest is caused by
the systole, and not by the diastole, of the ven-
tricles be true, it is a necessary consequence that
the explanation of the sounds must be in corre-
spondence with it. It is sufficiently well known
that upon applying the ear, particularly if as-
sisted by the stethoscope, to the chest during
the action of the heart, there is heard, first, a
dull and prolonged, and then an acute and sharp
sound, which is succeeded by a short interval of
silence. - After this the dull prolonged sound is
repeated, and the same series of phenomena.







































