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2 ASVYNCHRONISM IN MITRAL STENOSIS

quote briefly from a recent article on mitral stenosis (Allbutt's Sys-
tem of Medicine, vol. v). Referring to cardiograms obtained by
placing the tambour over the apex beat, the writer tells us on page
1015 that ‘‘ the pen of the cardiograph is guided by the apex of the
left ventricle; the record of the auricular systole is written by an
impulse communicated from the auricle to the ventricle.”” He
therefore appears to have overlooked the fact that the apex of the
heart, in pure mitral stenosis, is formed by the right ventricle alone,
and in that disease the left ventricle is not in contact with the chest
wall at all. In fact, the evidence is manufactured regardless of
morbid anatomy, no distinction being drawn between tracings taken
in pure mitral stenosis and 1in double mitral disease.

The special utility in these tracings consists in their being able
to prove anything you wish, the same ones having been used to
prove and disprove both the Barclay and the Gairdner theories; and
I might with equal justice use them in support of my own theory,
to prove that the tambour placed over the apex beat receives vibra-
tions from the right ventricle, and consequently the tracings show
that the right ventricle contracts before the left. It is unnecessary
to enlarge on this subject, as the above facts are, I think, sufficient
to demonstrate the true value of cardiographic evidence.

The object of my present paper is to discuss briefly the mecha-
nism of mitral stenosis and to show that the special characters of the
presystolic murmur are due to reduplication of the first sound, in
consequence of the two sides of the heart not acting synchronously.

We have in pure mitral stenosis a slowly progressing consfriction
of the mitral orifice, which renders the process of filling the left ven-
tricle more and more difficult as the disease progresses. This slow-
ness of onset enables the heart to gradually adapt itself to these
altering conditions, and we find that the difficulties are met by the
auriculo-systolic blood current becoming accelerated and the diastole
of the left ventricle occupying a larger portion of the cardiac cycle
than in the normal heart. In the early stages hypertrophy of the
left auricle and an increase in the suction power of the left ventricle
are able to effect this increased velocity, but as the disease advances
they prove insufficient, and the right ventricle and pulmonary arter-
ies become hypertrophied and gradually take on the work, the left
auricle being often incapable of any contraction. The right ventricle
thus aids or assumes the functions of the left auricle. Now to do
this, and at the same time to have a purely ventricular rhythm,
would be an impossibility; consequently, to meet the requirements
of the circulation the systole of the right ventricle is prolonged, the







4 ASYNCHRONISM IN MITRAL STENOSIS

We have therefore two reasons why the second aortic sound should
be lost at the site of the valves before it is at the apex.

3. Reduplication of the first sound.

The presystolic murmur may be said to be fairly characteristic
of mitral stenosis, although it is by no means pathognomonie, but it
must be remembered that it is not a mere murmur that we have to
deal with, but a rhythm of which the murmur forms only a part.

In typical cases we hear on auscultating the apex:

. A slapping first sound, and provided the aortic s.emud sound
is aud1ble a reduplicated mmnd sound.

2. A shortened systole and a prolonged rlma-.to]e

3. A harsh postdiastolic murmur, crescendo in character, and
ending abruptly with the first sound, of which it forms an
integral part. The murmur varies in length and may extend back-
wards to the second sound; as the disease advances it frequently
varies, but these variations follow certain well marked lines, and
assist us in forming a prognosis and prescribing treatment. The
Lancel! discussions on the origin of the presystolic murmur origi-
nated in a case of mitral stenosis with bradycardia that came under
Dr, Barclay’s care, and concerning which he wrote as follows:
““The contraction of the heart could be felt beween the ribs during
the pause, prior tosthe first sound and while the presystolic murmur
was audible to the ear' (Lancf, Feb. 3, 1872, p. 284). I have
recently reported a similar case ( Clinical Journal, Dec. 7, 1899), in
which I found that by laying my finger along the fifth left inter-
costal space I was able to feel the ventricular systolic wave run
along my finger and end with the apex beat.

The character of the movement has evidently been quite mis-
understood; it is not a ‘‘lifting '’ movement as suggested by Dr.
Dickinson (Lancef, Oct. 19, 1889, p. 782), and cannot be satisfac-
torily explained by the hypertrophied left auricle causing *‘the
propulsion of the heart’'s apex against the wall of the chest'’
(Sansom, Allbutt's System of Medicine, vol. v, p. 1o15). More-
over, it did not in the least resemble the undulations of a dilated
heart or the diffuse impulse of dilatation with hypertrophy. On
combining auscultation with palpation, I found that it occupied
more than half the entire diastolic period. I have also had other
cases in which this systolic wave has been less marked, and can
quite understand the persistency with which the supporters of the
Barclay theory have adhered to their views. I have not the slight-
est doubt that I have felt the heart contract, in a case of mitral
stenosis, during the greater part of the pause and prior to the occur-
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ring when that wave arrives at the apex; the base-to-apex portion
being synchronous with the shortened left ventricular systole. On
auscultation we hear these muscle vibrations during the diastole of
the left ventricle, and they are the cause of the peculiar crescendo
character of the so-called presystolic murmur and the intimate blend-
ing of the auriculo-systolic portion of it with the first sound. In the
later stages of the disease, when there is some failure of compensa-
tion, the so-called presystolic murmur is said to be lost; in the
majority of these cases, however, the audible muscle vibrations
can still be heard, the lost portion being that contributed by the
auriculo - ventricular blood current. In many cases this can be
restored by rest in bed for a few days, and the characteristic
murmur is then again heard. When there is a greater break-.
down of compensation we only hear a slapping first sound extend-
ing backward into the diastole, the auriculo-systolic and the greater
portion of the muscle vibrations being lost.

4. These muscle vibrations also prevent the distinction between
the two murmurs of double mitral disease that are heard in the
double aortic murmur.

Some authorities are content to deny the occurrence of cases in
which it is impossible to tell where the presystolic murmur ends and
the systolic begins, and refer to a ‘‘soundless’’ interval, etc.; but
these cases do occur, have been shown by me, and require explana-
tion. I maintain that the perfect blending of two murmurs caused
by currents traveling in different directions can only result from
the introduction of a third element, such as the reduplication of the
muscle vibratory portion of the first sound.

5. Whatever view is held regarding the cause of the presystolic
murmur, all I think will be agreed that the murmur and the thrill
have a common origin. On combining palpation and auscultation
this becomes self-evident, the thrill in many cases being felt contin-
uously throughout almost the whole of the diastole and terlminating
abruptly in the first sound; on the other hand, the thrill in aortic
stenosis has a very different character, and makes it difficult to
understand how they can both have a common origin, viz., the blood
current.

6. Apart from mitral stenosis this form of reduplicated first
sound is heard under many other conditions. In children the syn-
chronous action of the two sides of the heart is easily disturbed and
a psendopresystolic murmur heard; this is especially the case if the
pericardium is adherent and the contraction of the right ventricle
much hampered. We also occasionally have it in mitral regurgita-










