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Abstract 
Clinical profile of chronic cor pulmonale and to recognize the successful experiences of radiology and 
electrocardiography in the diagnosis of chronic pulmonale was investigated in this study. A prospective study 
of 50 clinically proven cases of chronic cor pulmonale admitted in medical wards and CXR, ECG were 
analyzed subsequently and diagnosis confirmed by echocardiography and data were collected from patient 
charts. The mean age group of chronic cor pulmonale was 51.7 years of which males constitute 92% of the 
study, 82% of them were smokers. The mean duration of respiratory symptoms was 6.3 years. Cough with 
expectoration and breathlessness was present in all the patients. Chronic bronchitis with emphysema was 
the most common cause of chronic cor pulmonale (58%). CXR showed RDPA >16 mm in 62% of patients. 
ECG showed p-Pulmonale, RAD in 74% and 86% of patients respectively. Chronic obstructive airways 
disease is the most common cause of chronic cor pulmonale. The presenting complaints, X-ray and ECG 
were diagnostic of the chronic cor pulmonale. Smoking is the major predisposition factor and prevention 
strategy of chronic cor pulmonale includes optimal treatment and health education to avoid cigarette 
smoking.  

Keywords: Chronic cor pulmonale, X-Ray, electrocardiography, smokers, chronic bronchitis.   

Introduction 
Cor pulmonale is a synonym for pulmonary heart 
disease. It is traditionally defined as the right ventricular 
failure secondary to disorders that affect either the 
structure or function of the lungs. Chronic cor pulmonale 
is recognized as a serious protracted, ultimately fatal 
human experience consuming frequently a large 
segment of the sufferer’s life. So far as hospital 
admissions are concerned, high figures for the incidence 
of cor pulmonale among hospital admission for heart 
failure ranging from 16-38% have been reported from 
places such as Belgrade, Delhi, Prague and Sheffield. 
In most reported series, more than 50% of cases are 
attributed to chronic bronchitis, asthma or emphysema, 
which constitute an ill-defined group of diseases at 
uncertain aetiology. So it is apparent that chronic  
cor pulmonale is of clinical significance of serious 
problem in public health and preventive incidence 
(Weitzenblum et al., 1981; Calverley et al., 1983). 
Chronic cor pulmonale can be diagnosed clinically, 
radiologically, electrocardiographically and also by 
invasive techniques. Strong (1949) defined cor 
pulmonale as right ventricular hypertrophy due to 
disorder of pulmonary circulation from any cause. 
Friedberg (1956) defined cor pulmonale as hypertrophy 
of the right ventricle with or without congestive heart 
failure resulting from disease of lung or pulmonary 
vessels. Chronic cor pulmonale is applied to hypertrophy 
of the right ventricle with or without failure resulting from 
diseases affecting the function and or structure of the 
lung except when these pulmonary alterations are the 

results of disease that primarily affect the left side of the 
heart  (Weitzenblum et al., 1981). The expert committee 
on chronic cor pulmonale constituted by WHO in 1963, 
defined chronic cor pulmonale as “hypertrophy and 
dilatation of the right ventricle resulting from diseases 
affecting the function and/or the structure of the lung, 
except when the pulmonary alteration are the result of 
diseases that primarily affect the left side of the heart, or 
of congenital heart disease (Pauwels et al., 2001). 
Following are the suggested list of main causes of 
chronic cor pulmonale for international classification of 
diseases (Pauwels et al., 2001). 
1. Chronic bronchitis with or without emphysema 
2. Generalized obstructive lung disease (without 

mention of emphysema) or asthma 
3. Emphysema without mention of bronchitis 
4. Pneumoconiosis and other occupational diseases of 

the lungs 
5. Parasitic diseases affecting the lung 
6. Other diseases of the lung or pleura 
7. Chest deformities, congenital or aquired 
8. Thromboembolic diseases. 
9. Other diseases of blood or blood vessels 
10. Unspecified cause.  
 
As chronic obstructive pulmonary diseases are common 
in middle and elderly age groups, the incidence of cor 
pulmonale is more common between 4th to 6th decades. 
The disease is more prevalent in males due to higher 
incidence of smoking in males. Smoking is the most 
commonly identified correlate with cor pulmonale.  
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It was found that mortality rate for chronic bronchitis was 
significantly higher in cigarette smokers than in  
non-smokers and increased with the amount smoked 
(Pamavathi and Arora, 1976). Keeping the above facts in 
view, this study investigated the clinical profile of chronic 
cor pulmonale and to recognize the successful 
experiences of radiology and electrocardiography in the 
diagnosis of chronic pulmonale.   
 
Materials and methods 
Study area: This study was conducted in Sri Siddhartha 
University between Oct 2003 to Sep 2005 on patients 
selected from cases admitted to medical wards.  
 
Inclusion criteria: Fifty patients selected from medical 
wards including both male and female between 30 to 80 
years suffering from chronic cor pulmonale were 
evaluated with routine echo cardiography, CXR, 
electrocardiography, PFT’s, ABG analysis and pulse 
oximetry in addition to routine investigations including 
Hb%, blood urea, serum creatinine, electrolytes, along 
with sputum examination for acid fast bacilli.  
 
Exclusion criteria: Patients suffering from following 
problems were excluded from the study.  
1. LV dysfunction. 
2. Valvular heart disease 
3. Known coronary artery disease 
4. Active pulmonary tuberculosis 
5. Poor echogenic window  
 
Experimental observations: An informed consent was 
taken from the patients and the college ethical committee 
approved the study. All patients were subjected on 
admission to detailed clinical history and examination to 
detect evidence of chronic cor pulmonale and failure was 
done. CXR was taken in the postero anterior view to 
detect evidence of enlargement of transverse diameter of 
cardia (TD cardia), right descending artery dilatation, 
prominence of pulmonary artery dilatation, pulmonary 
conus, to detect presence of COPD and to exclude, any 
parenchymatous lung disease. PFT’s were done by 
using computerized spirometer. FEV1, VC and FEV1/VC 
ratio was noted. This was done to detect the evidence of 
obstructive disease of the lungs. All patients were 
classified as having obstructive, restrictive or mixed 
dysfunction. Electrocardiography assessment was done 
to detect features suggesting of cor pulmonale; like ‘P’ 
pulmonale, right axis deviation, RVH and RBBB was 
done. Two-dimensional echocardiography was done with 
siemens sonoline-500 ultrasound machine using 3.5 M 
Hz transducer. Recording was done in parasternal long 
axis view. The right ventricular internal diameter in end 
diastole (RVIED) and presence or absence or 
attenuation of ‘a’ wave was studied. Depth of ‘a’ wave 
indicates the mean PAP. If depth of ‘a’ wave is less than 
2 mm, the mean PAP is usually more than 20 mmHg. 
ABG analysis, serum electrolyte determination and 
measurement of O2 saturation of the patients were done. 

ABG analysis was done on admission, after collection of 
the sample using blood gas analyzer Rabid Lab 248 
Chiron Diagnostics. The serum electrolytes sodium and 
potassium were estimated by flame photometric method 
CL 26 D. Chloride content was estimated by mercuric 
thiocyanate method, O2 saturation was measured using 
a pulse oximeter. Blood urea and serum creatinine was 
measured by ERBA chems semi-auto analyzer. Sputum 
examination for AFB and Hb% was also investigated.  
All the cases were studied according to the proforma and 
master chart, which is enclosed. 
 
Results 
Majority of the patients were between 40-59 years and 
the mean age group was 51.7 years, male to female ratio 
observed was 11.5: 1 (Table 1 and 2). About 41(82%) 
male patients were smokers and used to smoke more 
than 10 cigarettes or beedies per day (ranging from 10 to 
30 per day). The duration of smoking was more than 10 
years in 36 cases where as in 5 cases it was less than 
10 years. None of the women were smokers. In this 
study, patients gave history of symptoms referable to the 
underlying pulmonary pathology for variable period of 
time; the duration of symptoms was recorded. The mean 
duration of symptoms in the study group was 6.3 years 
and 44% of the patients had symptoms less than 5 years 
duration. There were no patients with symptoms less 
than 1-year duration (Table 3). This suggests that for the 
development of chronic cor pulmonale, the patients 
should have pulmonary disorder for some years.  
 

 
 

 
 

 
Cough with expectoration and breathlessness was 
present in all the patients (Table 4). The physical 
findings, observed during general physical examination, 
respiratory system, cardiovascular system and other 
examinations were recorded. Pedal edema (pitting type) 
was present in 86% of the patients (Table 5).  

Table 1. Age distribution of chronic cor pulmonale. 
Age distribution (years) Number of patients Percentage  

30-39 8 16 
40-49 11 22 
50-59 21 42 
60-69 7 14 
70-79 3 6 

Table 2. Sex distribution of chronic cor pulmonale. 
Sex Number of patients Percentage 
Male 46 92 
Female 4 8 

Table 3. Duration of pulmonary symptoms. 
Duration of years Number of patients Percentage 
1 year or less 1 2 
2-5 years 24 48 
6-10 years 15 30 
11-20 years 8 16 
> 21 years 2 4 
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All the patients had tachypnoea, decreased chest 
expansion, rhonchi and crepetations. Barrel-shaped 
chest was present in 72% of patients and decreased 
breath sounds in 76% of the patients (Table 6).  
About 72% of the patients had raised JVP, 74% had left 
parasternal heave, 62% had dullness in left 2nd ICS and 
96% had loud P2. Tricuspid regurgitation was present in 
48% of the patients (Table 7). About 27 patients had 
hepatomegaly (54%), 9 patients had ascites (18%) and  
2 patients had mental confusion (4%). In our study,  
the cause of chronic cor pulmonale in majority of the 
patients was chronic bronchitis and emphysema (58%)  
(Table 8).  
 
Haemoglobin levels ranged from 8-15 g%. Total 
leucocyte count was in the range of 5,100-12,600  
cells/cumm. More than 10,000 cells/cumm was noted in 
23 cases. ESR was raised in 29 patients. Urine 
examination showed nothing abnormal except traces of 
albumin in 6 patients. Sputum smear was negative for 
AFB in all cases. Sputum culture and sensitivity was 
carried out in all the cases. In 37 cases, sputum culture 
was sterile; whereas it showed Klebsiella organisms in  
3 patients and Staphylloccus, E. coli, Pneumococcus 
was noted in one each case. Evidence of chronic 
bronchitis with emphysema was present in 58% of the 
patients (Table 9). It included widened ICS, depressed 
and flat diaphragm and prominent bronchovascular 
markings. Heart enlargement was present in 40% of the 
patients, pulmonary conus was prominent in 34% of the 
patients. The diameter of the right descending pulmonary 
artery was more than 16 mm in 62% of the patients.  
Of the arrhythmias, sinus tachycardia was present in  
23 patients (46%), ventricular ectopics in 9 patients 
(18%), atrial ectopics in 1 patient (2%) and atrial 
fibrillation in 3 patients (6%) (Table 10). Majority of the 
patients had obstructive pattern (Table 11). 
Echocardiogrpahy of chronic cor pulmonale is shown in 
Table 12. Main pulmonary dilatation was present in 
30(60%) of the patients. All the patients examined were 
in stable state without superimposed acid base 
abnormality. All patients had hypoxia and hypercapnia. 
pH was within normal range.  Positive base excess was 
present indicating the presence of compensatory 
metabolic alkalosis. O2 saturation ranged from 76-98% 
with a mean of 88% was observed.  
 
 

 
 

Table 4. Presenting symptoms of chronic cor pulmonale. 
Symptoms Number of patients Percentage 
Cough with expectoration 50 100 
Breathlessness 50 100 
Swelling of feet 43 86 
Loss of appetite 46 92 
Pain abdomen 41 82 
Fever 15 30 
Hemoptysis 10 20 
Palpitation 9 18 
Chest pain 5 10 

Table 5. General physical examination  
of chronic cor pulmonale. 

Signs Number of patients Percentage 
Cyanosis 32 64 
Clubbing 10 20 
Pedal edema 43 86 

Table 6. Respiratory signs. 

Signs Number of 
patients Percentage 

Tachypnoea 50 100 
Barrel-shaped chest 36 72 
Decreased chest expansion 50 100 
Decreased breath sounds 38 76 
Rhonchi 50 100 
Crepitations 50 100 

Table 7. Cardiovascular signs. 

Signs Number of 
patients Percentage 

Raised JVP 36 72 
Left parasternal heave 37 74 
Dullness in left 2nd ICS 31 62 
Loud P2 48 96 
Tricuspid regurgitation 24 48 

Table 8. Causes of chronic cor pulmonale. 

Causes No. of 
cases Percentage 

Chronic bronchitis with 
emphysema 29 58 

Bronchial asthma 7 14 
Bronchiectasis 5 10 
Old pulmonary tuberculosis 7 14 
Kyphoscoliosis 2 4 

Table 9. CXR findings of chronic cor pulmonale. 

Findings No. of 
patients Percentage 

Chronic bronchitis with 
emphysema 29 58 

Enlarged TD Cardia 20 40 
Prominent pulmonary conus 17 34 
Right descending pulmonary 
artery >16 mm 31 62 

Bronchiectasis 5 10 
Old pulmonary tuberculosis 7 14 
Kyphoscoliosis 2 4 

Table 10. ECG findings of chronic cor pulmonale. 

Findings No. of 
patients Percentage 

P–Pulmonale 37 74 
RAD 43 86 
RVH 21 42 
RBBB 1 2 
Low-voltage complexes 26 52 
Arrhythmias 36 72 
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Discussion  
In this study the mean age was 51.7 years whereas, 
Padmavathi and Pathak (1989) noticed maximum 
incidence between 40-49 years. Guptha (1989) reported 
a mean age of 50.2±12 years. About 82% of the patients 
were smokers and all female patients were non-smokers. 
Guptha (1989) studied 30 patients with cor pulmonale 
and all were smokers. Padmavathi and Pathak (1989) in 
their study stated that 70% were smokers. Basavaraj and 
Shankar (1965) reported 80% in their study. In this study, 
cough with expectoration and breathlessness was 
present in all the patients. Cyanosis was present in 64%, 
clubbing in 20% and pedal edema in 86% of the patients. 
Padmavathi and Pathak (1989) reported dyspnoea in 
100% of group, pedal edema in 90.4% and cyanosis in 
83.2% of group. Guptha (1989) noticed cyanosis in 50% 
of cases. In this study 96% had loud P2 and  
48% tricuspid regurgitaiton compared to Guptha (1989) 
whereas it was 57% and 7% respectively. This may be 
because the mean duration of pulmonary symptoms in 
their study was 3 years, whereas in our study it was 6.3 
years. Padmavathi and Pathak (1959) reported loud P2 in 
65% of cases. Commonest pulmonary disease observed 
in our study was chronic bronchitis with emphysema 
(58%), bronchial asthma (14%) and old pulmonary 
tuberculosis (14%). Leo et al. (1958) noticed chronic 
bronchitis and emphysema on the commonest cause of 
chronic cor pulmonale. Wang et al. (1997) noticed 
chronic bronchitis and emphysema were the most 
common causes of cor pulmonale in elderly patients with 
a rate of 84%. Aderaye (2004) noticed chronic bronchitis 
with emphysema (33%), bronchial asthma (36%) and old 
pulmonary tuberculosis (31%) of the cases. Majority of 
the CXR showed chronic bronchitis with emphysema in 
58% of patients, 40% had enlarged TD Cardia, 34% had 
prominent pulmonary conus, the diameter of the right 
descending pulmonary artery >16 mm in 62%, 
bronchiectasis in 5% old pulmonary tuberculosis in 7% 
and kyphoscoliosis in 2% of the patients. Leo et al. 
(1958) noticed chronic bronchitis and emphysema as the 
commonest X-ray finding of chronic cor pulmonale in 
95.2% of the patients. Guptha and Mathur (1999) 
reported an enlargement of TD cardia in 40% and 
prominent conus in 34% of the patents which is almost 
similar in our study.  

In this study, the width of the right descending pulmonary 
artery is >16 mm in 62% of the patients as compared to 
77% of Mathay (1981). ECG findings were RAD and  
P-pulmonale. The incidence of RVH and RBBB were less 
in this study. 
 
Conclusion  
Chronic obstructive airways disease constitutes the 
majority of the cases in these group-affecting males 
above 40 years of age. Smoking was the major 
contributing factor for predisposition to chronic cor 
pulmonale. Chest X-ray and electrocardiography helped 
the study in diagnosis of chronic cor pulmonale. 
Echocardiography confirmed the diagnosis in many 
patients. 
 
Abbreviations 
ABG: Arterial Blood Gas, AFB: Acid Fast Bacilli, COPD: Chronic Obstructive 
Pulmonary Disease, CXR: Chest X-ray, ECG: Electrocardiogram, ESR: 
Erythrocyte Sedimentation Rate, FEV 1: Forced Expiratory Volume in 1 sec, 
ICS: Inter costal space, JVP: Jugular venous pressure, LV: Left Ventricle, 
P2: 2nd heart sound pulmonary component, PFT’s: Pulmonary Functions 
Tests, PAP: Pulmonary Artery Pressure, RAD: Right Axis Deviation, RVH: 
Right Ventricular Hypertrophy, RBBB: Right Bundle Branch Block, RDPA: 
Right descending Pulmonary Artery, RVIDED: Right Ventricular Internal 
Diameter in End Diastole, TD cardia: Transverse Diameter of Cardia,  
VC: Vital Capacity, WHO: World Health Organization. 
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Table 11. PFT’s of chronic cor pulmonale. 

Type of abnormality No. of 
patients Percentage 

Obstructive 48 96 
Restrictive 2 4 

Table 12. Echocardiogrpahy of chronic cor pulmonale. 
RVIDED (cm) No. of patients Percentage 
2.3-2.8 0 0 
2.9-3.3 6 12 
3.4-3.8 25 50 
>3.8 19 38 


