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86  Functional Pulmonary Incompetence, and Dilatation

writes, ‘* I am not aware of a single case that has demonstrated
either structural defect or passive dilatation permitting regurgita-
tion through the valves of the pulmonary artery, and I, therefore,
regard the theory as unproven. Itisalso in my opinion improbable,
seeing that such diastolic murmur is, so far my experience goes,
unknown in other eonditions—very grave mitral regurgitation for
instance—when the pulmonary artery is subject to severe internal
pressure. Moreover, if it were true, I think we ought to be able to
trace in dilatation of the pulmonary artery the replacement of the
lond pulmonie sound heard in eases of mitral stenosis and mitral
regurgitation by a diastolic murmur, or the affixing of such a
murmur to the exaggerated normal sound. T have never met with,
nor have I heard of any such experience.”” He considers the
diastolic murmur to be due to either the mitral lesion itself or to
aortie regurgitation. 1 do not consider that these argpuments are
conclusive, for the pulmonary artery is a highly elastic structure,
and it is gquite reasonable to suppose that as soon as the patient
dies and the increased pulmonary tension is relaxed, the dilated
pulmonary artery, if moderately dilated, contracts down to its
normal size. One of the ehief characteristics of the bruit is ita
variability, and this may be explained by a disappearance of
the dilatation under favourable conditions. Case 16 illustrates
this point, for the bruit was heard on Mareh 17th and 20th, but
not on the 23rd or subsequent dates. There is, however, con-
clugive evidence to show that in some cases of mitral stenosis
there is appreciable dilatation of the pulmonary artery.

Duckworth has reported a case of trieuspid and mitral stenosis
in which symptoms of pulmonary incompetence were present.
The patient was a married woman, mt. 23. A diastolic murmur
was heard in the pulmonary area but subsequently disappeared.
At the post-mortem examination the pulmonary valves were not
markedly altered. The mitral valve was much stenosed and
button-hole in shape. There was decided dilatation of the
pulmonary artery. *‘ The pulmonary arterial reflux was probably
explicable by the dilated state of the vessel and the disappearance
of the murmur was coingident with increasing low blood-pressure,
as the vital powers failed towards the last."
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and Atheroma of the Pulmonary Avteries. 101

Barie classifies the causes of pulmonary incompetence thus :—

A. True pulmonary incompetence due to actual disease of the
valves.

B. Funetional or relative incompetence, in which its valves are
not diseased, the incompetence being purely functional and due
to dilatation of the pulmonary artery, this latter form being
mugh rarer than the former.

Barie mentions that Pawruski and Gouget have recorded cases
of funetional ineompetence of the pulmonary artery in some cases
of mitral stenosis. He thus writes when describing the physical
signs of this condition: ** Le signe capital est fourni par I'auscul-
tation elle décéle la présence d'un souffle diastolique, le long du
bord ganche du sternum dans le deoxidme espace intercostal
gauche.

Ca bruit “semblable de tous points & celui qu'on recontre dans
les eas ordinaires d'insuffisance nortique.” (Stokes). **Be propage
dang la direction de l'arbtére pulmonaire c’est a dire le long du
sternum jusqua vers le 4° espace intercostal. On la vu se
propager encore jusqua vers la base de l'appendice xiphoide,
4 la fagon de certaines’ insuffisances aortique; dans un autre eas
on le retrouvait méme dans la région interseapulaire.”

Bramwell degeribes pulmonary incompetenes as being attended
by a diastoliec murmur, heard in the pulmenary avea best, traceable
downwards and to the right, and often heard at the lower end of
the sternum. _

Gerhardt states that the diastolic bruit of pulmoenary incom-
petence is appreciably augmented during expiration on account of
the increased intra-ventricular tension.

From the analysis of the eleven cases in which o murmur was
audible, it will be seen that the most characteristic physical sign
of the condition, is, an early diastolic murmur immediately
following the second sound. The second sound may be accent-
uated or reduplicated. The bruit is usually soft and blowing in
character, it is often faint, it may be short, evenly sustained,
or may continue nearly through the diastolic pause. It may be
. humming or whistling in character (vide case 1),
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and Atheroma of the Pulmonary Arteries. 107

point of the eardiac impulse, and between the impulse and the left
horder of the sternum, but there does not seem any justification
for interpreting the early diastolie murmur which is audible
most frequently in the third left space midway between the left
" border of the sternum and left nipple-line as being the direct
" result of the mitral lesion. That this murmur is the result of
dilatation of the pulmonary artery and functional incompetence is

‘2 much more satisfactory explanation, and it is borne out by the
* very definite morbid ehanges which are found in the pulmonary
fi 'a.rtary and its branches in necropsies on cases of advanced mitral
stenosis.

CoNcLUSIONS.

" 1. Thatasa result of extreme mitral stenosis there is enormously
" increased tension produced in the pulmonary arteries.

' 2. That as a result of this increased pulmonary tension, the
- smaller branches of the pulmonary arteries in the lungs become
~ dilated, hypertrophied and atheromatous.

3. That as a further result of this increased tension in the
pulmonary artery, the main artery may become dilated and so
may its orifice also.

4. That as a result of this dilatation of the pulmonary artery
% and its orifice, a reflux of blood may oceur into the right ventricle
' through funetional incompetence of the valves.

- 9. That the chief clinical indication of this functional pulmonary
incompetence, is, the occurrence of an early diastolic murmur on
the left side of the upper part of the chest, and, that the point
- where the bruit is best and most frequently heard, is, in the third
left intercostal space midway between the left border of the sternum
“and the left nipple line.

6. That although there may be this clinical evidence of pul-
- monary incompetence, the post-mortem examination may fail to
show any incompetence of the valves or dilatation of the pulmonary
7. That the fact of there being no actual post-mortem evidence
“of regurgitation in some of the cases is no proof that the incom-

i

- Petence did not exisk during life.
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120 Functional Pulmonary Incompetence, and Dilatabion

Cage 6.—Honry W, mbt 22, & hawker, was admitted on Janusry 19th,
1804, undor tha care of Dre. Taylor (clinical olark, R. G. Dellbruck) for
palpitation of the heart and pain in the chost. He had pravignsly been in
the hospital on two ocomsions, first under Dr. Hale White and then undar
Dr. Washbourn, A dingnosis of miteal stonosiz and regurgitation was mads
on both cceasions, His father died of heart disoase and his mother suffered
from palpitation. When eight years of age he suffered from scarlet fever.
Ho history of rheamatism or choren could be obtained. In the summer of
1892 ho bogan to have attacks of cardiae syncope. In the winters of 1893
and 1593 he bad bronchitis. For the six months previous to his admission
he had had dropsy.

Condition on admission,—Fulse 92, foll and regular. The left side of the
chest near the sternum was a little more prominent than tho corresponding
part on the rightside, The impulse was diffuse and was in the fifth left space,
just to the left of the left nipple ling, Theo cardiac dulness commenced sbove
ab the fourth rib, extended inwards to the right border of the sternum and
outwards to a ling 25 contimetres oxternal to the left nipple line. In the
gixth space, about 4 centimetres outzide the impulss & loud, rumbling
presystolic murmie running up to s loud first sound, which was immediately
followed by a systolic murmur, was heard. At the point of the cardisc
impulse a loud systolic murmur was heard,  The second sounds st tho baso
were accontunted. Thore wore no basal broits. There wns no marked
pulsation of the carotids or other arfarios, On January 27ih, he had two
gharp attacks of palpitation. On Fabruary 9th, on anscultating just outside
the nipple in the fifth left space the sounds had & differont charscter onlight
and firm pressure of the stethoscope. On light pressura a booming seund
was hoard which appenred to occupy tha whole rhythm of the heart and
was honrd alone during disatele, s blowing muormuor being heard doring
systole, On fiem prossure a triple sound was heard, the first sound appearing
ko ho reduplicated, though the beart was beating too rapidly to be sura that
it was tho first sound that was reduplicated. The booming sound disapponared,
but the blowing systolic bruit retained its character. On Febroary 2icd
De. Taylor writes : —* Bystolic murmurs as above deacribed, marked systolic
thrill aver impulse, and nearly to sternum, Dinstolic murmurs as beforo in
impulse and in axilla.” Fuolsating liver. Ha lies drowsy, pallid, dusky, with
rapid breathing—36. Pulse small, regular, feeble; not specially indicative of
any valvalar disease. On the 24th he became slightly jaundiced, and was
much worse. He died at six pam, -

Postmortem (by J. H. Bryant).— Porformed twenty hours after death.
Rigor mortis wasslight. There was marked hypostasis of tho back, There was
no recent plenrisy, bub there wora old fibrous filamentous adhesions over
the posterior surfaces of both lungs. The lungs were tough and hard, in a
condition of marked rod splenization, On section, the pulmonary arieries
stood oud very prominendly from the cut surface ; they were dilated, very
much thicker than normal, showing marked atheromatous changes, appearing
in fact abmost as thick as similar-sized bromchial fubes. There was no péri-
carditia. The heart weighed 510 grammes. On opening the porioardinl
snc and looking ot the anterior surface of the heart it appeared to bo almost
entirely made up of the right ventricle, the left ventricle only just being
visible, the right vonteicle at least consisted of five.sixths, the loft only one.













124 Functional Pulmonary Incompetence, and Dilatation

of pleuritic effusisn on the right side. On March 20th, aspiration was
performed and 227 cuble centimetres of clear serous fAuid wers withdrawn,
Cm April 8ed, he had several attacks of dyspnma.  On Apell Téh, he falt worss,
He was siill bringing up the blood-stained spubum. On April 9th, Cheyne-
Stokes respiration was noted. On April 14th, he was much weaker, thinner
and paler. He graduslly became worse and died at 1 am. on the 15th,

Post-mortems 96, 1837.—The post-mortem was made by Dr. Pitt fourteen
heurs after death. The body was rather wasted : thers was vory littla
cedema.  There was abont half & litre of pus in the right pleural oavity, and
thers was a corresponding amount of compression of the right lower lobo,
The pericardium was universally adheeent but was not muech thisker than
normal ; over the portion adherent to the right voniricle was a small, thick
ealearcous mags, for which no cause was obvious. The myocardinm was
fatty nnd motiled in colour on both sides. Both ventricles were dilated,
eapecinlly the right ; the laft auricle was greatly dilated. Tha loft ventricular
wall measured 16 millimetras. There was chronie thickening of the endo-
cardinm on the laft side. The mitral valve was stenosed ; it measured
76 centimetres. The aorta was dilated and the valves wers thickened and
doubtfully compatont. The triouspid wvalve was thickened and it measured
143 centimetees,  The pulmonary arfery looked very large, the values measired
&9 cenbimefres and weve wormal in appearance.  The pulmonary branches
were greatly dilated and the cont showed frregular cracks in the indima, which
were blood staimed, These appeared to be due bto over distension ; there was
no athoroma. There were numerous caloarsous and fibroid patohes in the
aorta, ospocially in the first part. The liver weighed 1758 grammos; it
was slightly nutmegged. The spleen weighed 255 grammes; it was tough.
The kidnoys weighed 312 grammes ; they were tough and coogested,

Cage 10.—N. H,, an unmarricd woman, @b, 28, came to my Out-patients
for dyspndes on October 29th, 1900, BShe had been troubled with shortness
of breath for several years, getting it il she walked gquickly and when she
went upstairs, Five or six years ago she says that one day when coughing
ghe burst a blood-vessel and brought up & quantity of blood. She states also
that sha has frequently brought up blood sinee, especially after exertion of
any kind, Her menses are irregular. In June last she suffersd from
“quingy." Bhe gives no history of either rheomatism or scarlet fovor.
Bheo says sho has not loat flash.

Condifion.—Pulsa 120, temperaturs $8'4°% There was marked dyspnma,
the alm nasw noting frealy. There was no mdema of the logs and no nsoitas,
The pulse was 120, a little irregular, and susily compressible. The cardine
impulse was seen in the sixth space about two centimetres outside
the laft nipple line; it was forcible in charncter and was also diffusad.
Thers was some epigasiric pulsation. There was also a little bulging of the
chest in the precordial arca. A well-marked presystolic thrill was folt over
tha cardino impalse. The cardiac dulness was incressed (vide dingram)
At the eardine impulse a loud rumbling presystolic murmuor was hesrd
running up o and being continwous with a loud accentuated and prolonged
fiest sound, which was followed by & blowing systolic murmur. In the
secomd and hird spaces midway belwesn the loft border of the stermum and
the left nipple ling a soft, bowing, early diastolic murmer was heard, The



















130 Functional Pulmonary Incompetence, and Dilatation

blowing systolic murmur traceable outwards. In the third left space,
near the slernum, the first sound was reduplicated, the second sound was
loud and was follnced by a faint blowing dinstolic murmur. Respi-
ration was laboured in the supive position, but was easy and regular
whon the patient was propped wp with pillows. There was a tronblesems
cough but ne expectoration. There was some dulness ak the left bass

ns high as the angle of the scapuln and some broneophony  along

the vertabral border of the left seapula. Loud rhonchi woro heard ovar the
upper hall of the right chest and some wory fine erackling rilcs wore andibla
on both sides on deep imspiration. The wrine was ncid, sp.gr. 1018, aud
contained o trace of albumen. The abdomen appeared normal.  Miteal
stenosia and regurgitation was diagnosed, On March 1st, a soft systolis
broit was heard over the ensiform cartilage. The reduplication of the first
sound in the third left space was more marked. On March 2nd, the
diastalie murmur in the third left space was more marked but vory loealised.
On March 4th, & salt blowing systolic murmur was hoard in the second right
space. On March 19th, the dinstolic murmur in the third left space
disappeared and was not heard again dering the remainder of patient's stay
in the hospital.

Fatient continued to Improve, and when she was discharged on March
23rd, the systolic bruit at the apex wai loud and traceable into the axilla
and behind, There was also n woll-marked peesystolie bruit (?at apex).
The pulse was 120, rogular and soft, and nob nearly so dicrotic in character,
There was still some dulness at thoe left base over which crackling riles were
heard, and o loud rhonchus was sudible at the left apex posteriorly.

She was resdinitbed April 1st, for horpes mostor of the right buttock and
outer side and front of right thigh. The condition of the hoart was abounb
tho same, but no dinstolic bruit was heard in the third left space. Sha loft
the hospital again on April 1Tth.

Case 15.—J. A., mk 15 vears, schoolboy, was admitéed February 1st, 1897,
under the care of Dr. Gosdhart (clinieal clerk R H. J. Bwan) for cough and
ghortoess of breath. His illness commenced about 20th Decomber, 1806,
with an * attack of shivoring,” and he commeneasd coughing, The conghing
continued and s few wooks Iater his legs began to swell. His face thoen
swelled shightly, but afterwards the swelling went down, During the second
week of the covghing he spat up some reddish brown blesd. He had
dyspnea on exertion, but no palpitation. There was a history of ohorea
four years ago, for which he was treated at out-patients, and of pains in tha
joints during the last two years. His mother was suflering from rhenmatio
fever at the time of ndmission, but otherwige the family history was good.

Condition on admission,—Temperature $84° pulze 134, reapiration 36,
Patient weg wall nourished, his checks wers flushed and he was slightly
jaundiesd. There wara slight choreic movements of the upper lip.  The legs
and anklos were @dematous.  Circulafory sysfem.—Pulss full, irregular, sasily
compressible and markedly dicrotic. The cardine impulse could not be scen
but was felt in the filth space 12 millimetres internal to the nipple line
Thore was & prosystolie thrill. A rumbling presystolic benit was heard at
the apex, a soft, blowing systolie murmor traceable cutwarda to the axills,
and these were followed by a sharp second sound. Above, the cardioe dulness
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