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ABSTRACT: BACKGROUND: Echocardiography is the easiest way to evaluate the functions of parts
of the heart like ventricles and valves. Some of the studies have shown normal echocardiography in
Chronic Obstructive Pulmonary Disease (COPD) but others have shown pulmonary hypertension and
cor pulmonale in most of the studies both of which are associated with decreased survival. Our study
is also an effort to look for the heart changes in COPD patients and to correlate them with the
duration and severity of the disease. MATERIAL AND METHODS: It was a cross-sectional study done
in the Medicine department of Chirayu Medical College and Hospital, Bhopal during the period from
January 2012 to June 2012. 60 cases of COPD were selected for study. Almost all the cases have
varying degrees of overlapping picture of chronic bronchitis and emphysema taken as single entity of
COPD. Echocardiography was done in all the 60 patients and looked for Right Atrial Enlargement
(RAE), Right Ventricular Dilatation (RVD), Tricuspid Regurgitation (TR) and its severity, Right
ventricular systolic pressure, and Pulmonary Arterial Hypertension (PAH). RESULTS: On
Echocardiography, patients with moderate and severe grade COPD show RAE and RVD in more than
50%, whereas, patients with mild grade COPD showed RAE in about 40% and RVD in about 60%. In
very severe grade COPD patient having TR also had severe grade PHT whereas mild grade COPD
patients usually have mild grade PHT. CONCLUSION: Physicians and scientists will need to be
encouraged to conduct research that will help develop newer, easier and better diagnostic methods
and develop newer drugs and inhalation devices, that will not only help further improve symptoms
and quality of life, but will also halt, and if possible, revert the progression of the disease.
KEYWORDS: Chronic obstructive pulmonary disease, Echocardiography, Pulmonary arterial
hypertension, Right atrial enlargement, Right ventricular dilatation, Tricuspid regurgitation.

INTRODUCTION: Chronic obstructive pulmonary disease (COPD) has been defined by the presence
of airways obstruction, which does not change markedly over several months and unlike asthma, is
not fully reversible.12 Chronic cough, chronic sputum production, dyspnea and history of exposure to
risk factors like tobacco smoking are the clues for the diagnosis of COPD.3 Global Initiative for Chronic
Obstructive Lung Disease (GOLD) has described COPD as a disease that is preventable and curable.?
Estimates suggest that COPD will rise from the sixth rank as the cause of death in 1990 to the third
rank as the most common cause of death worldwide by 2020.24 COPD affects pulmonary blood
vessels, right ventricle, as well as left ventricle leading to development of pulmonary hypertension,
cor pulmonale, right ventricular dysfunction and left ventricular dysfunction too. Echocardiography
is the easiest way to evaluate the functions of different parts of the heart like ventricles and valves.>
Some of the studies have shown normal echocardiography in COPD but others have shown
pulmonary hypertension and cor pulmonale in most of the studies both of which are associated with
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decreased survival.6.7 Many studies have confirmed that echocardiographically derived estimates of
pulmonary arterial pressure co-relate closely with pressures measured by right heart
catheter(r>0.7).89 Our study is also an effort to look for the heart changes in COPD patients and to
correlate them with the duration and severity of the disease.

MATERIAL AND METHODS: This was a cross-sectional study done in the Medicine department of
Chirayu Medical College and Hospital, Bhopal during the period from January 2012 to June 2012. 60
cases of COPD were selected for study. The diagnosis of COPD is based upon the clinical history,
clinical examination, X-ray chest and PFT (Pulmonary Function Test). Almost all the cases have
varying degrees of overlapping picture of chronic bronchitis and emphysema taken as single entity of
COPD. Patients under study were thoroughly asked for age, sex, occupation, Smoking habits and sign
and symptoms of COPD. Apart from the specific investigation to diagnosis of COPD routine
investigation performed in each patient was CBC+ESR, Urine-routine & microscope.
Echocardiography was done in all the 60 patients and looked for RAE, Right ventricular dilatation, TR
and its severity, Right ventricular systolic pressure, and pulmonary Arterial Hypertension (PAH).

DATA COLLECTION PROCEDURE: After taking written informed consent data were collected from
the patients on the basis of detailed clinical evaluation and spirometry (FEV1/FVC less than 70%).
They were sent for echocardiography to cardiology department. All echocardiographies were done by
the same expert cardiologist using Philips echocardiography machine and utilizing a 2MHz probe.
The gradient between the right ventricular peak systolic pressure and right atrial pressure was
measured by Doppler echo at rest in cases with tricuspid regurgitation.

The modified Bernoulli’s equation was used to calculate pulmonary artery pressure (PAP).
Systolic PAP (mmHg) =4x tricuspid systolic jet+ right atrial mean pressure. Right atrial pressure is
estimated to be 5 mmHg when the diameter of inferior vena cava is <1.7 cm and a 50% decrease in
the diameter with inspiration, 10mmHg when IVC is >1.7 cm with a normal inspiratory collapse >
50%, and 15 mmHg when IVC is >1.7 cm and inspiratory collapse is <50%)7. When systolic PAP is
more than 30mmHg then pulmonary hypertension (PH) is established. Right ventricular free wall
thickness and cavity dilatation were measured using 2D echo. Patients were categorized into mild,
moderate and severe PAH having 30-49 mmHg, 50-69 mmHg and 270 mmHg pressure respectively.
Mild left ventricular disturbances were present but were not mentioned in the study.

RESULTS: Out of 60 patients, maximum number of patients is in age group 51-60 (36.67%). Mean age
is 53 years. There is male predominance over females in this study, showing a ratio of 5:1. Maximum
numbers of patients have duration of illness of 5-10 years (33-33%) closely followed by 10-20 years
(30%). Mean duration of illness is 12.7 years (Table no. 1). Smoking habits in males having COPD are
20 times more than in females, though COPD patients who are non-smokers are almost equal. Cough
with expectoration is the predominant symptom in >80% of COPD patients (Table no. 2). On clinical
examination - Coarse crackles are found in >90% of the patients followed by cyanosis, edema &
hepatomegaly in about 50% of the patients (Table no. 3). COPD patients of less than 5 yrs. duration
usually have mild PHT while of more than 20 yrs. duration usually have moderate to severe PHT
(Table no. 4). In very severe grade COPD patient having TR also had severe grade PHT whereas mild
grade COPD patients usually have mild grade PHT (Table no. 5). On Echocardiography, patients with
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moderate and severe grade COPD show RAE and RVD in more than 50%, whereas patients with mild
grade COPD show RAE in about 40% and RVD in about 60% (Table no. 6).

DISCUSSION: A study of Echocardiography in 60 patients primarily suffering from chronic
obstructive pulmonary disease (COPD) is done. In present study Cough with expectoration is the
predominant symptom in >80% of COPD patients followed by fever 80% and breathlessness 66.6%.
Coarse crackles are found in >90% of the patients followed by cyanosis, edema & hepatomegaly in
about 50% of the patients whereas in the study of Sharma R et.al. done in 2013 in Moradabad cough
with expectoration was found in all patients, breathlessness was present in 95% of cases, clubbing in
6 patients, pedal edema in 16 cases.1?

In our study we observed that 18 patients had mild pulmonary hypertension, 10 patients had
moderate pulmonary hypertension and 6 patients had severe pulmonary hypertension whereas in
another study done by Gupta NK, Agarwal RK, Shrivastava AB and VED ML in Rajasthan, 10 patients
had mild pulmonary hypertension and 4 patients had moderate pulmonary hypertension and 3
patients had severe pulmonary hypertension.!!

When COPD severity is compared with the severity of the PHT we found that out of total 24
patients of mild COPD 12 patients had mild PHT and 2 had moderate PHT, out of total 30 patients of
moderate COPD 6 patients had mild PHT and 10 had moderate PHT and 1 had severe PHT, out of total
5 patients of severe COPD, 3 patients had moderate PHT and 2 had severe PHT and the 1 patient who
had very severe COPD also had severe PHT. These findings were similar to the study done by Gupta
NK, Agarwal RK, Shrivastava AB and VED ML in Rajasthan.11

In our study, out of total 24 patients of mild COPD; RAE, RVD and TR was observed in
10(41.6%), 16(66.6%) and 14(58.3%) respectively. Out of total 30 patients of moderate COPD; RAE,
RVD and TR was observed in 16(53.3%), 20(66.6%) and 18(60%) respectively. Out of total 5
patients of severe COPD; RAE, RVD and TR was observed in 3(60%) patients. One patient who had
very severe COPD; RAE, RVD and TR all were observed, whereas in another study done by Roshke K,
Orth M, Kushcha M, Dushna HW in Pakistan, Cor pulmonale was found in 17(32.7%) patients and
Tricuspid regurgitation (TR) was recorded in 34 patients which was classified into mild TR in
20(58.8%) moderate TR 4(11.7%) and severe TR in 10(29.4%) patients.!2

CONCLUSION: COPD is now a much better understood disease than before. Most COPD patients do
not die because of the lung disease, but because of the other co-morbid conditions that accompany
COPD. Physicians and scientists will need to be encouraged to conduct research that will help develop
newer, easier and better diagnostic methods and develop newer drugs and inhalation devices, that
will not only help further improve symptoms and quality of life, but will also halt, and if possible,
revert the progression of the disease.
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Duration No. of Percentage
of illness | patients (%)
<5 yrs. 12 20.00
5-10 yrs. 20 33.33
10 - 20 yrs. 18 30.00
<20 yrs. 10 16.67
according to the duration of the illness
Symptoms No. of patients | Percentage (%)
Cough with expectoration 50 83.33
Breathlessness 40 66.67
Cough + Breathlessness 36 60.00
Chest pain 10 16.67
Fever 48 80.00

Table 2: Distribution of the patients according to
the presenting symptoms of the illness (multiple responses)
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Clinical Signs No. of patients | Percentage (%)
Pallor 20 33.33
Cyanosis 30 50.00
Edema 30 50.00
Hepatomegaly 30 50.00
Raised JVP 20 33.33
Crackles 56 93.33
Poor air entry 12 20.00
Signs of hyperinflation 36 60.00

Table 3: Distribution of the patients according to

the clinical signs of the illness (multiple responses)

Duration of Illness Mild PHT | Moderate PHT | Severe PHT
n (%) n (%) n (%)

<5yrs. (n=12) 04 (33.3%) 0(0) 0(0)

5-10 yrs. (n=20) 10 (50.0%) 02 (10.0%) 0(0)

10 - 20 yrs. (n=18)

04 (22.2%)

06 (33.3%)

02 (11.1%)

<20 yrs. (n=10)

00 (00.0%)

02 (40.0%)

04 (40.0%)

Table 4: Distribution of the patients according to the duration

of the illness and severity of pulmonary hypertension

Severity of PHT
FEV1 n (%) Mild | Moderate | Severe
n (%) n (%) n (%)
<30% (very severe) 01(1.6) | 0(0) 0(0) 01(100)
30%-49% (severe) 05(8.3) | 0(0) 03(60) 02(40)
50%-79% (moderate) | 30 (50) | 06(20) | 10(33.3) | 01(6.6)
>80% (mild) 24 (40) | 12(50) | 02(8.3) 0(0)

Table 5: Distribution of the patients according

to the FEV1 and severity of PHT

ECHO
FEV1 n (%) RAE RVD TR
n (%) n (%) n (%)
<30% (very severe) 01(1.6) | 01(100) | 01(100) | 01(100)
30%-49% (severe) 05(8.3) | 03(60) | 03(60) | 03(60)
50%-79% (moderate) | 30 (50) | 16 (53.3) | 20 (66.6) | 18 (60)
>80% (mild) 24 (40) | 10 (41.6) | 16 (66.6) | 14 (58.3)

Table 6: Distribution of the patients according
to the severity of the FEV1 and ECHO findings
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