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ABSTRACT

Background: COPD is one of the common problem in the current world. Significnt number of patients develops
corpulmonale during the course of the illness. Aim of this study is to assess the role of echocardiography in detection
of corpulmonale early in the course of the illness before an apparent ECG change appears. Materials and Methods:
Fifty consecutive COPD patients with normal ECG attended the OPD were included in the study. Various parameters
like RVH, Pulmonary artery systolic pressure; RV Strain and LVEF were calculated. Results: The present study finding
reveals that among the fifty patients studied twenty-seven patients had normal echocardiogram with respect to the
above parameters and nine persons had mildly elevated pulmonary artery pressure with mean value of 35.2mmHg.
LV diastolic dysfunction was noticed in three patients and increased LV mass was noticed in one patient among those
who had elevated pulmonary artery pressure. Fourteen patients had RV Hypertrophy without pulmonary
hypertension. Conclusion: The results showed that patients can have various stages of corpulmonale even with a
normal ECG. ECG is not the sensitive test to detect corpulmoale. It is prudent to do ECHO in all the patients with
COPD to rule out early corpulmonale.

KEY WORDS
COPD (Chronic Obstructive Pulmonary Disease), LVEF (Left Ventricular Ejection Fraction), LV Mass (Left Ventricular
Mass), Pulmonary artery systolic pressure, Right Ventricular Hypertrophy.

INTRODUCTION considerable degree of right ventricular hypertrophy is

COPD is one of the common problems in India. Most ~Needed to shift the axis towards the right. Thus,
patients develop Corpulmonale late in the course. ECG ~ Sensitivity of ECG to detect RVH especially in the early
is commonly used as screening tool to detect stage is low °. In a study conducted by Whitman IR
corpulmonale. Purpose of this study is to assess the ~among 4062 patients he concluded that current criteria
usefulness and cost effectiveness of echocardiography ~ for RVH is insufficient to detect especially in patients
as a screening tool to detect cardiac changes before an with mild RVH®.

apparent ECG changes occur 13,

Cor pulmonale is defined as “hypertrophy of the right ~MATERIALS AND METHODS

ventricle resulting from diseases affecting the function  Fifty consecutive COPD patients who attended

and/or structure of the lungs”.by World Health outpatient department of Sri Lakshmi Narayana
Organization.* The definition says that presence of Right  Institute of Medical Sciences with normal ECG have
Ventricular Hypertrophy per se defines the cor been studied. Patients with associated diseases like
pulmonale in the non-pulmonary causes for the same. Hypertension and diabetes were excluded. Patients
Since left ventricle is the dominating chamber, with following ECG findings suggestive of Corpulmonale
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(ECG)
abnormalities in cor pulmonale reflect the presence of

were excluded. Electrocardiographic
right ventricular hypertrophy (RVH), RV strain, or
underlying pulmonary disease (see the image below).
Such ECG changes may include the following Right axis
deviation, R/S amplitude ratio in V1 greater than 1 (an
increase in anteriorly directed forces may be a sign of
posterior infarction), R/S amplitude ratio in V6 less than
1 and P-pulmonale pattern (an increase in P wave
amplitude in leads 2, 3, and aVF)’. Toshiba Echo
machine was used and echo was performed by trained
physician. Parameters assessed were: LVEF (LVEDD?-
LVESD?/ LVEDD?), LV Diastolic function, LV Mass
(Devereux formulae 1.04 [(LVID + PWT + IVST)3 - LVID?]
A— 0.8 + 0.6), Pulmonary artery systolic pressure and
Right Ventricular Hypertrophy. LVEDD, LVID and LVESD
were assessed by M-mode Echocardiography.
Pulmonary artery systolic pressure was measured by
tricuspid  regurgitant jet velocity. ECG and
echocardiogram were done by two different persons

and interpreted in a double-blind manner.

RESULTS

Among the fifty patients studied twenty-seven patients
had normal echocardiogram with respect to the above
parameters. Nine persons had elevated pulmonary
artery pressure ranging from 31.6mmHg to 41mmHg
with mean value of 35.2mmHg. LV diastolic dysfunction
was noticed in three patients and increased LV mass
was noticed in one patient among those who had
elevated pulmonary artery pressure. Fourteen patients
had RV Hypertrophy without pulmonary hypertension.
LV parameters were normal among the patients
without pulmonary hypertension. All fifty patients had
normal LV ejection fraction.

DISCUSSION

Chronic obstructive pulmonary disease (COPD) is
associated with a 2-3 times increased rate of incidence
of cardiovascular disorders (CVD) which is independent
of other risk factors. The main causes of death among
COPD patients are of cardiovascular origin. COPD and
CVD have two main risk factors in common, like
advanced age and smoking. The systemic extension of
pulmonary

inflammation gives pathogenetic link

between the two conditions®.
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The echocardiography gives a rapid, noninvasive,
portable and accurate method to evaluate the left
ventricular function, right ventricle function, right
ventricular filling pressure, tricuspid regurgitation and
valvular function®.

Impairment of pulmonary blood vessels and right
ventricular dysfunction complicate the clinical course of
COPD and co-relate inversely with survival. In the
pulmonary circulation in patients with COPD, significant
structural changes occur. Hypoxemia and chronic
ventilator insufficiency is associated with early evidence
of medial hypertrophy and intimal thickening in the
smaller branches of the pulmonary arteries. Along with
these pathological changes, pulmonary
vasoconstriction arising from the presence of alveolar
hypoxemia, pulmonary vascular bed destruction,
changes in intrinsic pulmonary vasodilator substances
(decrease in prostacyclin synthase), decrease in eNOS
(endothelial nitric oxide synthase), and increase in ET1
(endothelinl) leads to remodeling, increase in blood
viscosity, and alteration in respiratory mechanics. All of
the above-mentioned changes lead to a significant
increase in pulmonary vascular resistance, because of
which pulmonary hypertension arises. Right ventricular
after load increases due to severe Pulmonary
Hypertension with a corresponding increase in right
ventricular work resulting in uniform right ventricular
with COPD,

vasoconstriction leads to right ventricular hypertrophy

hypertrophy. In patients hypoxic
and dilation which leads to development of right heart
failure with systemic congestion and inability to adapt
to the peripheral demand on exercise.

An increase of pulmonary arterial pressure is found to
occur in 20%-90% of patients when measured by right
heart catheterization and that worsening airflow
obstruction pulmonary hemodynamics worsens with
pulmonary hemodynamics.2%> Other studies have
shown that an abnormal elevation in mean pulmonary
arterial pressure (Ppa) in COPD of 0.4—0.6 mmHg per
year which show that Pulmonary Hypertension in COPD
progresses slowly and occurs in mild as well as severe
forms of disease.'®!”

The level of Pulmonary Hypertension has a prognostic
value in COPD patients, demonstrated by several
studies and a high degree of PH bears a poor prognosis,
and this has been observed in COPD patients receiving
long-term oxygen therapy.'®
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The present study finding reveals that among the fifty
patients studied twenty-seven patients had normal
echocardiogram with respect to the above parameters
and nine persons had elevated pulmonary artery
pressure ranging from 31.6mmHg to 41mmHg with
mean value of 35.2mmHg. LV diastolic dysfunction was
noticed in three patients and increased LV mass was
noticed in one patient among those who had elevated
pulmonary artery pressure. Fourteen patients had RV
Hypertrophy without pulmonary hypertension. LV
parameters were normal among the patients without
pulmonary hypertension. All fifty patients had normal
LV ejection fraction.

Some studies indicate that LV function remains normal
in COPD patients, while others suggest that LV
dysfunction may be present.®2° Abnormal LV function
in patients with COPD may be due to factors, such as
hypoxemia and acidosis, coronary artery disease(CAD);
ventricular interdependence (right ventricle (RV) and LV
share a common septum, hence RV dilatation may lead
to bulging of the septum into the LV, which would in
turn increase LV end-diastolic pressure, decrease
venous return, and diminish LV stroke volume and
cardiac output (CO) and large swings in intrathoracic
pressure (negative pleural pressure) would increase Ppa
and diminish LV stroke volume due to ventricular
interdependence, negative pleural pressures may also
increase LV after load.??

| Left ventricular systolic dysfunction (LVSD) in previous
studies was present in 4%-32% patients of COPD.?%2°
LVDD was seen in COPD patients with normal
pulmonary arterial pressure and its incidence increased
with increase in right ventricular after load.?® Left
diastolic dysfunction in COPD patients may be due to
chronic hypoxemia leading to myocardial relaxation
abnormalities, lung hyperinflation and distension,
thereby leading to increased stiffness of the parietal
pleura and hence the wall of cardiac fossa leading to an
extra load on the ventricle, and also due to ventricular
interdependence.

In one previous study, LVH was found in 25%—60%
patients dying of COPD mostly in patients who also had
right ventricular hypertrophy.?’

rule out corpulmonale. Strict adherence and proper
management of COPD is the only way to control
progression of corpulmonale. It is prudent to do
Echocardiography in all the COPD patients even in those
with normal ECG findings to find out corpulmonale in
the early stage and plan treatment.
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