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paper, have lately come under my notice, and it will facilitate
the discussion of the points which will arise, if, before
attempting to enter upon their consideration, we cast a brief
glance at their clinical and pathological features.

Casg 1.—Charles W., baker, @t. 45, married; was
admitted to Ward 22 of the Royal Infirmary on 15th May
1893, complaining of breathlessness, and swelling of the feet
and legs.

His father was 70 years old, and in good health. His
mother had died, at the age of 64, of bronchitis. Of three
brothers, one was in good health, another had died in infancy,
and the remaining one had been killed by an accident. Of
five sisters, four were alive and well, but one had died in
infancy.

The patient’s social conditions had always been fairly good.

He had in early years enjoyed very good health; but
latterly, in consequence of three attacks of acute rheumatism,
he had never felt well.

The illness for which he sought admission began about
four months previous to his entrance into the hospital, with
breathlessness, which was followed by the development of
swelling of the lower limbs.

The patient was pale, with bloodless lips and gums, but
the pallor was to some extent masked by a certain degree of
cyanosis. There was considerable cedema of the lower limbs.
The fingers, as well as the toes, were clubbed at their
extremities, and the nails were distinctly arched.

The appetite was small and capricious. Constipation
and diarrheea frequently alternated. The teeth were much
decayed ; and the tongue, which was pale, was covered by a
slight fur. The abdomen showed no ascites. The liver
extended 6 in. in the mammary line.

The hemopoietic system presented no abnormal features,

The radial arteries were soft and elastic, the vessels were
rather empty, the tension was low; the rate of the pulse was
from 70 to 80, it was perfectly regular, each pulse wave was
of large size and short duration,—in short, the patient had a

typical Corrigan’s pulse. On producing a flush over the fore-
YOL. 1I.—21
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year. In these figures presystolic murmurs are shaded
vertically, systolic horizontally, and diastolic diagonally. The
points of maximum intensity are marked by the darker lines
within the cirecles.

The patient was very breathless, and coughed a good
deal, the cough being accompanied by a frothy serous expec-
toration, The only physical sign connected with the respira-
tory system was a rather coarse crepitant rile over the bases
of both lungs.

The urine, which was small in amount, contained a trace
of albumin.

The patient was restless and sleepless, but those symp-
toms were in great part due to the dyspncea.

The diagnosis in this case presented, in one respect, some
difficulty. There could be no doubt that there was stenosis
of the aortic orifice; the propagation of a systolic murmur up
the carotid arteries was sufficient proof of this, and there
could also be just as little question in regard to the fact of
aortic incompetence, since there was the characteristic water-
hammer pulse, and the significant capillary pulsation. The
considerable hypertrophy of the left ventricle also supported
this. The point around which some difficulty hung was with
regard to the condition of the pulmonary orifice and its
valves. ~The position of the maximum intensity of the
murmurs seemed to indicate a probability that both stenosis
and incompetence existed, and this seemed the more likely,
seeing that there was some oyanosis, with distinct clubbing of
the fingers and toes. On the other hand, the small degree
of cyanosis might have been the result simply of cardiac
failure, and if this had recurred from time to time, it might
also have given rise to the change in the ends of the
phalanges. Tt was my opinion that, while the diagnosis of
aortic stenosis and incompetence was absolutely established,
and while admitting the probability of a pulmonary lesion,
it was better to leave it an open question whether such an
affection was present. It seemed to me, however, extremely
likely that, if the pulmonary valves were healthy, there was
such a pulmonary regurgitation, as will be described in the
sequel, produced by a functional inability of the pulmonic
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the margins are irregular, and stained pinkish. Above i,
and slightly to the right, there is a small aperture in the
commencement of the intima of the aorta, 7.e. just at the
upper part of the sinus of Valsalva. This aperture leads
into an aneurismal sac a little to the right, about the size
of a bean.

The left ventricle is considerably dilated, its wall being
but slightly thickened. The muscle is somewhat paler than
usual, and, besides some fatty change, is probably the seat of
a chronic endocarditis.

There is some fatty change in the wall of the right
ventricle, and its muscular substance is somewhat hyper-
trophied.

The cone diameter of the tricuspid orifice is 1'3. The
cusps are slightly thickened, but uniformly so. The cavity of
the right auricle is dilated, and its walls a little hyper-
trophied. The cone diameter of the mitral orifice is *88.
The cusps are chronically thickened, the anterior markedly so.
The thickening is not uniform. It is greatest at the con-
tiguous margins of the valves. The wall of the left auricle is
hypertrophied, but the cavity is not dilated.

Heart, with pericardium, weighs 1 1b. 10 oz

Lungs—Left weighs 1 1b. 15 0oz. There are old pleuritic
patches over both lobes and between them. There is marked
cedema in both lobes, and brown induration in the lower lobe.
Right weighs 1 1b. 14 oz.; shows old pleurisy at base, apex,
and between lobes. There is cedema and congestion of all
the lobes.

Liver weighs 3 1b. 6 oz. Gall bladder contains blackish
green bile, somewhat inspissated. The liver substance is
firm.  The surface is granular towards the anterior margin.
On section, there is a nutmeg condition present, considerable
fatty change of the peripheral portion of the lobules, but not
much bile staining.

Spleen weighs 14 oz; shows some perisplenitis. It is
large and firm.  On section, the Malpighian bodies are distinct,
and stand out as white points upon a dark purple. There is
no reaction with iodine.

Kidneys.—Left weighs 7} oz,and is firm. On section, it
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murmur propagated into the axilla, and also, but to a less
degree, towards the sternum. At the base a rough systolic was
followed by a softer, although still somewhat harsh, diastolic
murmur. Both of these murmurs were heard over the whole
of the upper part of the chest, but their maximum intensity
- was to the left of the sternum, in the neighbourhood of the
third costal cartilage. The diastolic murmur, in particular,
had its point of maximum loudness in the third left inter-
costal space, about an inch to the left of the external edge.
The systolic murmur was distinetly propagated by the carotid
arteries.

The respiratory system showed symptoms and physical
signs of hydrothorax and cedema of the lungs.

The urine was scanty, and contained albumin.

The patient had almost complete paralysis of the right leg
and arm, with weakness of the facial muscles of the right side,
and on the same side there was a considerable degree of
wasting of the museles, with contracture.

In this case the original clinical features were to a great
extent modified by the obvious failure of the cardiac muscle.
It could not be doubted that there was a double lesion at the
mitral orifice, producing stenosis and incompetence. Tt was
clear also that there was aortie stenosis, and very probably
incompetence as well. But, as has been noted, the maximum
intensity of the diastolic, as also of the systolic murmur, was
to the left of the left sternal border, which fact, taken along
with the clubbing of the fingers and toes, together with the
profound respiratory disturbance, caused some doubt whether
there might not be some lesion of the pulmonary valve or
orifice. The conclusion arrived at, however, was that, in
consequence of the backward pressure resulting from the
mitral lesion, the clubbing of the fingers had resulted, while
the combined effect of the mitral and aortic affections had
been to cause the serious condition of cardiac failure,

In spite of all treatment, the state of the patient became
gradually worse, and she died somewhat suddenly on the
12th July. The post-mortem examination was performed on
the 14th July by Dr. Muir, whose notes, for which my thanks
are also due to Mr. Stuart Gallie, are appended.
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similar patch in the lower lobe. The general condition
resembles that of the other lung.

Abdomen.— Peritoneum contains about 40 oz of serous
fluid.

Liver—2 1b. 10 oz; shows chronic venous congestion.
The tissue is somewhat indurated, and the capsule at places is
thickened. _

Spleen.—10 oz.; shows typical chronic venous congestion.

Kidneys, each 7 oz ; they show feetal lobulation, and also
several irregular depressions owing to old infarcts. The
infarets have been in bhoth kidneys, but are more numerous in
the left.

The other organs show chronic venous congestion. There
are no recent infarets.

Brain.—There is nothing abnormal to see on the surface,
and the vessels at the base are practically normal ; none appear
to have been the site of embolism.

On opening the brain, there is found an old area of
softening in the left side, which implicates the following
structures. At its lowest level, the posterior part of the
lenticular nuecleus, the external capsule and the clanstrum,
with the convolution (in part) of the island of Reil, are
softened. The posterior end of the internal capsule is also
affected, and there are one or two minute points of softening
in the optic thalamus.

Higher up, the lenticular nucleus is more destroyed, but
the internal capsule is practically unaffected. The softening
runs up for some distance along its outer aspect.

The convolutions (with the exceptions mentioned) are
unaffected. No change could be seen on naked-eye examina-
tion in the pons or medulla.

In this second case, so closely resembling the first in
many of its features, the pulmonary orifice and valve were
perfectly healthy ; the two cases in this respect standing in
strong contrast to each other.

The consideration of the clinical and pathological facts
presented by the two patients whose cases have been deseribed,
leads to the conclusion that the mere position of the maximum
intensity of murmurs in itself may lead to erroneous con-
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the upper end of the manubrium sterni, along the clavicles,
and over most of the precordia. The distribution of these
murmurs is shown in Fig. 2.

There was no club-
bing of the fingers, or
any symptoms of back-
ward pressure; in fact,
no other point of clinical
importance, except the
psoriasis. :

This case shows very
well how,in an undoubt-
ed instance of aortic
disease, the auscultatory
phenomena may be most
distinct in the pulmonary area. Such instances might be
multiplied almost indefinitely, were it necessary to do so.

The consideration of these three cases shows how difficult
it may be to arrive at a definite diagnosis in doubtful in-
stances of pulmonary disease. In the thoughtful paper
already referred to, Bari¢, in analysing the cases he has
reviewed, fully acknowledges this difficulty. “Le diagnostic,”
he says, “de l'insuffisance des valvules de l'artére pulmonaire
est difficile; dans 7 cas seulement, justifiés par l'autopsie, la
maladie fut reconnue; dans trois autres faits, également
vérifics a l'ampithéitre, le diagnostic fut discuté et regardé
comme extrémement probable, mais, vu la rareté grande de la
maladie, on n'osa point porter un diagnostic ferme; enfin
dans un dernier groupe de 8 observations, les symptdmes
cliniques furent assez nets pour autoriser le diagnostic d’insuf-
fisance de l'artére pulmonaire: mais les malades n'ayant pas
succombé, la preuve anatomique reste encore & établir.”
Bari¢ points out that cases of pulmonary incompetence have
most frequently been taken for instances of aortic valvular
disease or aortic aneurism.

Dismissing aneurism of the arch of the aorta, which
should hardly be a real cause of dubiety, we may briefly
consider the difficulty of distinguishing cases of aortic valvular
digease from affections of the pulmonary orifice. Barid is a
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superincumbent column to the height of 6 in., when com-
petence was established. In the healthy human heart a jet
escaped down to 13 in., and the valves were competent with
8 in. of fluid resting on them. Now, in each case of the
pulmonary valves, with a column of fluid exceeding 6 {ft. in
height, perfect competence was obtained in a very simple
manner by constricting the pulmonary artery. A cord tied
round the artery, exactly at the attachment of the valves,
gave the means of perfect control over the escape, so that, by
varying the amount of tightening, the jet was converted into
a drop falling quickly or slowly, and this in turn was totally
stopped. The whole diminution of ecircumference only
amounted to a few lines. This shows clearly that the escape
is caused by distension of the elastic artery, and relative
incompetence of the valves.” It may be added that, tested
in the same way, it was found that the aortic valves never
allowed any escape, and the paper referred to goes on to say:
“Such experiments show with certainty that the orifices of
the right side of the heart are not closed so perfectly as those
of the left, and point to the ease with which they probably
allow escape with any supernormal pressure.”

Although these observations convinced me that there was
probably some escape at the pulmonary valve, whenever there
was any considerable increase of pressure in the pulmonary
artery, no case came under my notice until comparatively
recent, years, in which there was absolute evidence in proof of
the correctness of the view based on them ; but in the interval
other observers, who have successfully devoted much attention
to the diseases of the circulation, have independently advanced
the opinion that a diastolic murmur occurs in consequence of
high pressure in the pulmonary artery.

In his little work on the heart, Graham Steell, after
referring to the diastolic murmur of aortic dilatation, says :
“I am inclined to believe that a murmur of similar mechanism
occurs on the right side of the heart, when there is much
obstruction to the pulmonary -circulation with a dilated
pulmonary artery.”

Duckworth described a case of mitral and tricuspid
stenosis, in which there was a temporary pulmonary diastolic
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90. There was some pulsation in the veins of the neck, and
a very distinet impulse in the second left intercostal space.
Un luil]ull,iuu? the apex beat was found to be 1n the fifth left
intercostal space, 3} in. from midsternum. The pulsation,
systolic in time, in the second left intercostal space, was found
to be most distinet 1} in. from the midsternal line. A tracing
obtained from it by means of a revolving eylinder is given in

Fia.

the accompanying figure (Fig. 3). No thrill could be detected
Over any ]l.'e]'T, of the 1|t‘;t-{--sa'n§ia. The cardiac dulness extended
to 1 in. to the right and 4 in. to the left of the middle line
at the level of the fourth rib. On auscultation, a venous hum
was heard in the neck, and there were murmurs, systolic in
rhythm, over the whole praecordia, which, on careful analysis,
proved to be twofold. Around the region of the apex beat,
and with its maximum loudness in the fourth interspace
5% In. from midsternum, there was a harsh blowing systohe
murmur, conducted as far as the edge of the sternum to the
right, and beyond the anterior axillary line to the left. Owver
almost the entire sternal region there was a soft blowing
gystolic murmur, quite different in character from that heard
at the apex. It had the same tone throughout the whole
sternal l't*;.EiH[I_. but it seemed to have two puil]l:—l of maximum
intensity ; to be more exact, it was loudest in the pulmonary
T'I:j-_ri-a:|, rrh.‘ur-l]_r over the area of pn[a;t‘.-inn. from which lur[n[, 1t
waned in its intensity in every direction until near the lower
end of the sternum, when it became louder, again Efll]l]l.i!l:ll_.'[ng


















