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COR PULMONALE 

Cor pulmonale is a cardiac disorder characterized 
by strain and failure of the right side of the heart 
and caused by cardio-pulmonary lesions disturbing 
the lesser (pulmonary) circuit. When the right ven- 
tricular strain occurs independently of left ventri- 
cular failure it is termed primary cor pulmonale; 
when it develops as a consequence of an antecedent 
failure of the left side of the heart, the condition is 
designated as secondary cor pulmonale. 

Except for differences in the clinical course and 
for several specific manifestations distinguishing the 
various types, the general symptoms and signs of all 
forms of cor pulmonale present a uniform pattern 
and are of two categories. The one comprises the 
manifestations of the underlying cardio-pulmonary 
disease, and the other includes the disturbances spe- 
cifically due to the hypertrophy, dilatation and fail- 
ure of the right cardiac chambers, 

Primary Cor Pulmonale 

From the standpoint of the clinical course as well 
as etiology there are recognized three types of 
primary cor pulmonale, the acute, the subacute, and 
the chronic. 

Acute Cor Pulmonale. Acute cor pulmonale 
(McGinn and White) results from a sudden obstruc- 
tion of the trunk or first branches of the em ave 
artery by embolism or (rarely) by rapid thrombosis. 
There is sudden onset of suffocating dyspnea, cyan- 
osis, and often pain. The latter is dependent upon an 
associated pleuritis, the location and extent of which 
will determine the site and severity of the pain. 
Sometimes, instead of cyanosis, there is an ashy 
paleness with profuse ay ec sg due to the pres- 
ence of severe shock. The pulse is weak and rapid 
and the blood pressure is low. If the patient sur- 
vives the initial attack there will then be noted signs 
of strain and failure of the right side of the heart 
including dilatation of the pulmonary artery and 
conus, accentuation of the second pulmonic sound, 
gallop rhythm and occasionally a pericardial fric- 
tion rub, heard best in the region of the left second, 
third and fourth interspaces. The pulmonary signs 
will vary with the extent and location of the infarct 
and the associated pleuritis; but often during the 
early hours of the attack the lungs show nothing 
abnormal. Fever and leucocytosis are present. 

The clinical manifestations just descri strongly 
resemble those of acute coronary occlusion. atest 
the first twelve to twenty-four hours the differenti 

diagnosis is often extremely difficult. Pain is more 
apt to dominate the picture of ————- thrombosis, 
pn that of pulmonary embolism. Seria! electro- 
cardiographic observations may prove helpful in the 
differential diagnosis in that the changes produced 
by pulmonary embolism, although resembling those 
of coronary occlusion, tend to disappear completely 
within forty-eight hours after the attack. 

The prognosis is grave, the mortality being in 
excess of 50 per cent; most of the fatal cases die 
within thirty minutes to twenty-four hours after the 
occlusion. However, the patients who survive usually 
recover completely. 

Treatment (Barnes) consists of the immediate - 
administration of antispasmodic substances, such as 
papaverine (one-half grain intravenously) or atro- 
ine, and enough morphine to contro] pain. Oxygen 

is indicated in the A cog of cyanosis and dyspnea. 
Embolectomy by the Trendelenburg —— has 
been attempted (Shambaugh, Nystrém, Westerborn) 
and in rare instances has proved successful. 

Since the most common cause of pulmonary em- 
bolism is venous thrombosis in the lower extremities 
revention of the latter is of prime importance, The * 
ollowing measures are recommended by Barnes for 

post-operative cases, especially for patients more 
than 40 years of age: “The patient is placed in the 
Trendelenburg position for the first twenty-four 
hours after operation, Carbon dioxide is admin- 
istered by inhalation several times in the day and 
night for the first forty-eight hours, Frequent deep 
breathing exercises are urged in every case, At- 
tempts at early coughing are encouraged as much 
as possible, Extreme care is observed to keep the 
patient’s legs warm at the operation, during his 
transfer to his room, and after his return to bed. 
Eveqees massage of the legs is practiced during 
the first forty-eight hours and twice daily thereafter 
until the patient is out of bed. Passive and active 
movements of the extremities are insisted on at 
stated intervals from the time the patient is re- 
turned to his room until he is out of bed.” Prolonged 
recumbency should be avoided and adequate meas- 
ures employed to combat circulatory failure. Des- 
sicated thyroid may be administered cautiously in 
suitable cases to increase the velocity of the venous 
return. Many of these measures are also applicable 
to medical cases in which prolonged inactivity is 
necessary. 

Subacute Cor Pulmonale. Subacute cor pulmonale 
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is characterized by the rapid development of signs 
and symptoms of right ventricular strain in a patient 
who gives no history of antecedent es 
disease or any other condition known to be capable 
of producing strain of the right side of the heart. 
Cases belonging to this group have been reported by 
Schmidt, , Greenspan, and Brill and 
Robertson. The latter authors recently have sum- 
marized the clinical and —— features of 
this rare condition and sugges e term “sub- 
acute cor pulmonale” as most descriptive of its 
clinical manifestations. The cause is a rapidly pro- 
gressive narrowing and obliteration of the pulmon- 
ary vascular bed by a metastatic carcinomatous in- 
vasion of the pulmonary lymphatics and arterioles 
(carcinomatous lymphangitis and endarteritis). 
The dominant symptoms are dyspnea and unpro- 

ductive cough, which, though mild at the onset, tend 
to progress rapidly, and after continuing with in- 
creasing severity for two weeks to two months 
(rarely longer) end fatally, Death occurs more or 
less suddenly with symptoms of circulatory collapse 
and signs of acute right heart failure. 

This syndrome is distinguished from the acute cor 
pulmonale by the more gradual onset without pain 
or shock and by the relatively more prolonged and 
progressive course. It is differentiated from the 
chronic types 6f cor pulmonale by the absence of 
antecedent cardio-pulmonary disease and by the 
much shorter course than is usual in the chronic 

So far as is now known, metastatic carcinoma is 
the only pathological process which is capable of 
eam cong the clinical picture of subacute cor pul- 
monale. In most of the reported cases the primary 
lesion was a scirrhous carcinoma of the stomach. 
The patients were all relatively ered subjects 36 
to 40 years of age. Some gave a history of “peptic 
ulcer,” others complained of but vague gastric dis- 
‘comfort for a period of several months to one year 
or longer. In most instances the primary lesion and 
the nature of the cardiac strain remained unsus- 

during life, : 
Chronic Primary Cor Pulmonale, Chronic primary 

cor pulmonale is of manifold etiology. The most 
important causes are mitral stenosis, extensive pul- 
monary fibrosis (on the basis of pneumonoconiosis, 
tuberculosis, or other chronic infections), and severe 
emphysema secondary to asthma, chronic bronchitis 
or some other pulmonary disease. frequent 
causes are marked deformity of the chest —— 
scoliosis), and certain congenital cardiac lesions, 
namely, defects of the pulmonary valve, patent duc- 
tus arteriosus and septal defects. Still rarer causes 
are organic tricuspid regurgitation and primary 
pulmonary arteriosclerosis. 

The clinical manifestations are those due to the 
underlying cardio-pulmonary disease and those re- 
sulting from the strain and failure of the right side 
of the heart. In the former are included cyanosis, 
dyspnea, polycythemia, hemoptysis, clubbing of the 
fingers and toes, and other signs and symptoms 
peculiar to the particular disease present. The dis- 
turbances arising from the strain and failure of the 
right cardiac chambers are signs of peripheral ven- 
ous congestion due to inc venous pressure 
within the territories of both venae cavae, and alter- 
ations in the configuration of the cardiac outline 
indicating enlargement or dilatation of the right 
auricle, right ventricle, and pulmonary artery and 
conus. The pulmonic second sound is usually accen- 
tuated, and sometimes murmurs, thrills, and ore 
rhythm may be noted in the left second and thi 
interspaces. In the early stages, before actual car- 
diac failure supervenes, only the symptoms and signs 
related to the associated cardio-pulmonary disease 
may be present, and the involvement of the right 
ventricle may be difficult to demonstrate except by 
roentgenographic disclosure of the dilatation of the 
pulmonary artery and conus. With the onset of right 
ventricular failure the classical picture of chronic 
cor pulmonale becomes complete. The grouping of 
the symptoms and their severity will depend upon 
the type and extent of the underlying cardio- 

pulmonary disease, In cases of long-standing with 
diffuse lung involvement including pulmonary vas- 
cular sclerosis and hypertension, there sometimes 
develops an extreme, almost black cyanosis (“cardia- 
cos negros” of Ayerza and Arrillaga), along with 
the entire picture of chronic cor pulmonale, includ- 
ing also cerebral manifestations (headache, mental 
confusion and somnolence) and attacks of severe 
anginal pain, radiating deeply toward the back 
(hypercyanotic angina). This syndrome, sometimes 
referred to as Ayerza’s disease, represents = 
an extreme degree of chronic cor pulmonale whi 
may develop on the basis of the aforenamed cardio- 
pulmonary lesions when severe enough to produce 
extensive pulmonary arteriosclerosis with hyper- 
tension and marked narrowing of the pulmonary 
vascular bed. 

The diagnosis of chronic primary cor pulmonale 
is dependent upon the presence of an etiological 
factor (cardio-pulmonary disease) and the demon- 
stration (by physical and roentgenological examina- 
tion) of a cardiac configuration denoting enlarge- 
ment or dilatation of the pulmonary artery and 
conus (so-called “filling of the waist” or “mitral 
configuration”) without significant enlargement of 
the left ventricle, ‘ 

The course is progressive but slow, extending over 
a period of years. Most of the patients die of an 
intercurrent infection, especially pneumonia; some 
die of congestive heart failure; a few die either sud- 
denly or in acute circulatory collapse similar to that 
which often is observed in the acute and subacute 
types of cor pulmonale. In this latter mode of death 

e patient while apparently comfortable, suddenly 
becomes breathless and panicky. The pulse becomes 
rapid and weak. Death occurs usually within one to 
several hours. 

The treatment of chronic cor pulmonale consists 
of the management of the underlying pulmonary dis- 
ease and of the myocardial insufficiency when 
present. The treatment of the latter includes the 
usual measures for congestive failure, namely, rest, 
dietary restrictions, digitalis and diuretics. 5, a 
is indicated in the presence of dyspnea or cyanosis 
whether of cardiac or of pulmonary origin, Addi- 
tional therapy for the underlying ee, disease 
will be determined, of course, by the specific disturb- 
anee present. In many instances the pathological 
rocess is irreversible and little can oe expected 
rom this part of the treatment. However, in all 

cases digitalis and diuretics should be tried; much 
relief is often obtained by the removal of occult 
edema, even if no visible congestion is present. 

Secondary Cor Pulmonale 

Although the most common type of right-sided 
heart failure, secondary cor pulmonale, for the pur- 
pose of this discussion, requires little special con- 
sideration, since it merely represents an advanced 
stage of general heart failure. The immediate cause 
of secondary cor pulmonale is the pulmonary con- 
gestion and consequent increased resistance to the 
toons f circulation resulting from an antecedent 
ailure of the left ventricle. The remote causes of 

secondary cor pulmonale are the conditions which 
are commonly responsible for failure of the left side 
of the heart, of which the most important are hyper- 
tensive disease, deformities of the aortic valve, and 
coronary artery disease. The initial cardiac manifes- 
tations arising from these causes are usually those 
due to pulmonary engorgement resulting from 
failure of the left ventricle, the characteristic symp- 
tom of which is dyspnea (continuous or paroxysmal) 
without peripheral edema. After a variable period 
(days, months or = the onset of failure of the 
right side of the heart (secondary cor pulmonale) 
is marked by the _——— of peripheral edema, 
congestion of the liver, and engorgement of the 
superficial veins, 

he course and prognosis depend upon the under- 
lying remote causes, and the treatment is that of 
general congestive heart failure. 

I. C. Brill, M.D. 
Portland, Oregon 
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