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INTRODUCTION 

Chronic Obstructive Pulmonary Disease is one of the most 

important cause of morbidity and mortality throughout the world. 

It is now the 4th leading cause of death in the world1 and it is 

expected to become the 3rd leading cause of death by 2020. In 

2012, COPD was the cause of death in more than 3 million 

people and it accounted for 6% of all the deaths worldwide. The 

COPD burden is expected to rise in coming years because of 

continuous exposure to risk factors and ageing of the 

population2. 

COPD is very common, treatable & preventable disease. It is 

characterized by respiratory symptoms & airflow limitation 

which is due to alveolar &airway abnormalities, due to 

significant exposure to noxious gases or particles.  Dyspnoea, 

cough and sputum production are the most common 

symptoms.Important risk factor is tobacco smoking. Other 

environmental factorswhich contribute are air pollution & 

biomass fuel. Host factors that predispose to COPD are 
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include abnormal lung development, genetic abnormalities and 

accelerated ageing.   

RV dysfunction is common in patients with COPD 

particularly in those with low oxygen saturation. It is essential to 

assess the extent of impairment of pulmonary function and the 

pulmonary arterial hypertension (PAH) caused by the same to 

establish the long-term prognosis of the disease. PAH affects the 

function of right ventricle leading to corpulmonale and has a 

poor prognosis. So, the early recognition of RV dysfunction and 

PAH may help in treatment and prolonging the survival of the 

patients with corpulmonale. 

The aim of this study is to study the clinical profile of 

patients and to assess right ventricular dysfunction by utilizing 

right ventricular parameters obtained by clinical methods, 

electrocardiography & echocardiography and to correlate with 

the severity of COPD according to GOLD guidelines. 

 

 



12 

 

 

 

 

AIM OF THE STUDY



13 

 

AIMS AND OBJECTIVES 

1)To study the electrocardiography & echocardiography 

findings in COPD. 

2)To compare the results of clinical, electrocardiographic & 

echocardiographic findings in detecting right ventricular 

dysfunction in COPD & to diagnose correlation between right 

ventricular dysfunction & disease severity. 
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REVIEW OF LITERATURE 

COPD is characterized by chronic airflow limitatation which is 

due to parenchymal destruction i.e. emphysema & mixture of 

small airway disease i.e. obstructive bronchiolitis 

& the individual contributions that vary from person to person 

(Fig 1.1) 

RISK FACTORS OF COPD 

• The most common risk factor encounteredworldwide is 

tobacco smoking. This includes pipe, cigarette, cigar, 

water-pipe & other types of smoking as well as environmental 

smoke. 

• Women are affected in developing countries by indoor air 

pollution from biomass fuel which is used for cooking & heating. 

• Occupational exposures due tochemical agents, organic, 

inorganic dusts &fumes.3,4 

• Outdoor air pollution  

• Genetic - Alpha-1 antitrypsin deficiency5. 
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• Female sex & Ageing. 

• Lung development & growth - factors affecting the lung 

growth during gestation and childhood like low birth weight and 

lung infections. 

• Socioeconomic status-risk of developing COPD is inversely 

associated6. 

• Other risk factors include Asthma & childhood respiratory 

infections7. 
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Fig1.1: Etiology and pathology of COPD 
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PATHOLOGY AND PATHOGENESIS 

The pathological changes are found in the airways, & also 

in lung parenchyma &pulmonary vasculature. 

 

Fig1.2: Anatomy of the larynx, trachea, lobar and segmental 

bronchi 

●Airways - Increased numbers of goblet cells, chronic 

inflammation, mucus gland hyperplasia & fibrosis, narrowing, 
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reduction in the small airways number & airway collapse due 

to alveolar wall destruction in emphysema8. In chronic 

bronchitis who have Mucus hypersecretion, goblet cells 

number are increased & enlarged submucosal glands are seen 

in chronic bronchitis. Chronic inflammation in emphysema 

&chronic bronchitis are characterized by the presence of 

CD8+T-lymphocytes, neutrophils & CD68+ monocytes or 

macrophages in the airways9-13.  

●Lung parenchyma - Emphysema also affects structures 

distal to terminal bronchiole, which consists of alveolar ducts, 

alveolar sacs, respiratory bronchiole, and alveoli known 

collectively as the acinus.  

Centrilobularemphysema means abnormal dilation or 

destruction of respiratory bronchiole,central portion of the 

acinus, which is commonly associated with cigarette smoking 

but also seen in coal workers’ pneumoconiosis. 
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Panacinar emphysema refers to destruction or enlargement 

of all the parts of the acinus. Alpha-1 antitrypsin deficiency is 

most commonly associated with diffuse panacinar 

emphysema. 

The alveolar ducts are commonly affected in paraseptal 

emphysema. Distal acinar emphysema can occur alone or they 

can occur in combination with panacinar emphysema 

&proximal acinaremphysema. When it occurs alone, it is 

associated with spontaneous pneumothorax in a young adult.  

●Pulmonary vasculature - Includes smooth muscle 

hypertrophy & hyperplasia and intimal hyperplasia which is 

due to chronic hypoxic vasoconstriction of small pulmonary 

arteries14.  

Oxidative stress and an excess of proteinases in the lung are 

likely to further modify lung inflammation. Autoantigens and 

perturbations in the lung microbiome may play a role. 

Biomarkers of oxidative stress (hydrogen peroxide, 

8-isoprostane) are increased in COPD patients. 
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Oxidative stress is further increased during exacerbations. They 

are generated by cigarette smoke and other inhaled particles and 

released from activated inflammatory cells such as macrophages 

and neutrophils. There is also a reduction in endogenous 

antioxidantsin COPD patients as a result of reduction 

intranscription factor Nrf2 that regulates many antioxidant 

genes. 

There is an imbalance in the lungs of COPD patients between 

proteases that break down connective tissue components and 

antiproteases. Increased levels of several proteases, derived 

from inflammatory cells and epithelial cells, have been observed 

in COPD patients. Protease-mediated destruction of elastin, a 

major connective tissue component in lung parenchyma, 

is believed to be an important feature of emphysema. 

Inflammation may precede the development 

of fibrosis or repeated injury of the airway wall itself may 

lead to excessive production of muscle and fibrous tissue. This 

may be a contributing factor to the development of small 
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airways limitation and eventually the obliteration that may 

precede the development ofemphysema. 

PULMONARY HYPERTENSION 

Pulmonary hypertension can occur in late stages of COPD 

and it is due to hypoxic vasoconstriction of small pulmonary 

arteries, which eventually causes structural changes which 

includes intimal hyperplasia and smooth muscle hyperplasia 

& hypertrophy. An inflammatory response is seen in COPD, 

also with the evidence of endothelial cell dysfunction. The 

loss of the pulmonary capillary bed in emphysema also 

contributes to increased pulmonary circulation 

pressure. Progressive pulmonary hypertension also can 

cause right ventricular hypertrophy and eventually right heart 

failure. Interestingly, the diameter of pulmonary artery 

as measured on computed tomography scans has been 

shown to relate to the risk of exacerbation. During exacerbations 

there is increased hyperinflation and gas trapping, with reduced 

expiratory flow, thus accounting for increased dyspnea. There is 
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also worsening of VA/Q abnormalities that can result in 

hypoxemia.  

The release of NO, a vascular relaxing factor derived from 

the intima of the pulmonary vessels, is also believed to inhibit 

cell proliferation in the pulmonary vessels. Hypoxemia impairs 

the production in and\or release of NO, thereby causing 

alteration in pulmonary vascular tone and blood vessel 

remodeling. Polycythemia due to chronic hypoxia increase 

blood viscosity, which may bring about a rise in Ppa. In persons 

with severe COPD, hyperventilation during episodes of COPD 

exacerbation can increase alveolar pressure, which in turn may 

increase Ppa. 

The Right ventricle in COPD 

In the adult, the RV is a thin-walled, crescent-shaped 

chamber. The RV has a greater ratio of volume to surface area 

than left ventricle and is able to generate less pressure. The RV 

is more a volume pump than a pressure pump and adapts better 

to changing preload than to increase in afterload. This generally 
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slow progression of PAH in COPD provides the RV with time 

to adapt to a rising afterload. RV stroke work index and RV end 

diastolic pressure remain normal in most people with mild 

COPD, but may rise during exercise to compensate for an 

elevated Ppa. Although there is compelling evidence that RV 

contractility is well preserved in person with PAH secondary to 

COPD, some investigators have found a reduced right 

ventricular ejection fraction (RVEF). Decreased RVEF, if 

present, is most commonly due to a rise in RV afterload [i.e. 

increase in Ppa and pulmonary vascular resistance (PVR)]. In 

addition, RV compliance can decrease secondary to RV free 

wall hypertrophy and impairment of RV diastolic filling.   

The Left Ventricle in COPD16,17 

Abnormal LV performance in persons with COPD may be 

due to a number of factors, such as 1) hypoxemia and acidosis; 

2) concurrent coronary artery disease; 3) ventricular 

interdependence because the RV and LV share a common 

septum, RV dilatation may lead to bulging of the septum into 
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the LV, which would in turn increase LV end-diastolic pressure, 

decrease venous return, and diminish LV stroke volume and CO 

4) large swings in the intrathoracic pressure (pronounced 

negative pleural pressure would increase Ppa and diminish LV 

stroke volume due to ventricular interdependence; negative 

pleural pressures may also increase LV afterload). As many as 

25% of patients with COPD have been reported to have 

biventricular hypertrophy. 

COR PULMONALE17,18 

The natural history of corpulmonale comprises of three stages: 

1) Stage of primary lung disease  

2) Stage of pulmonary hypertension with right                   

ventricular hypertrophy  

3) Stage of congestive cardiac failure 

Corpulmonale occurs in patients in whom there is long 

standing hypoxia from disease of the lung parenchyma, airways 

or vasculature. The period of hypoxia and pulmonary 

hypertension that precedes the onset of corpulmonale may also 



25 

 

vary greatly from months to years. PAH progresses slowly, with 

an average increase in Ppa of 0.5 mmHg19. After some years of 

intermittent course the patient may die either due to respiratory 

or cardiac failure. However even in advanced emphysema 

complicated by right heart failure, vigorous treatment may 

results in a remarkable improvement in a patient who at first 

appeared to be hopelessly ill. 

Recent studies have shown that within that group of patients 

with corpulmonale prognosis differs. Patients, who can adapt to 

persistent tissue hypoxia, by developing increased cardiac 

output, far better than those who rather cannot or those who 

develop polycythemia. 

DIAGNOSIS AND ASSESSMENT OF COPD 

COPD can be considered in any patient who has the 

symptoms of dyspnoea, chronic cough or sputum 

production with the history of risk factors. The goals of COPD 

assessment are to determine the severity of airflow limitation 

and its impact on the patient’s health status and the risk of future 

events.  
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Fig 1.3: Key indicators for considering a diagnosis of COPD 
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PULMONARY FUNCTION TESTS : 

Spirometry :  

The cornerstone for the diagnostic evaluation of patients 

with suspected COPD is spirometry. Spirometry is performed 

pre and post bronchodilator administration (eg, inhalation 

of albuterol 400 mcg) to determine whether airflow limitation 

is present and whether it is partially or fully reversible. 

Airflow limitation that is irreversible or only partially 

reversible with bronchodilator is the characteristic physiologic 

feature of COPD. The post bronchodilator ratio of FEV1/FVC 

determines whether airflow limitation is present20 .and 

also determines the severity of airflow limitation as shown in 

the table 1. 

Forced expiratory volume in six seconds:  

The advantage of forced expiratory volume in six seconds 

is shorter testing time, less frustration by the patient and 
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technician, better repeatability, less chance of syncope without 

loss of sensitivity or specificity. 

Table 1: Classification of severity of airflow obstruction in 

COPD 

GOLD Stage Severity Spirometry 

I MILD FEV1/FVC<0.70, FEV1≥80% Predicted 

II MODERATE FEV1/FVC<0.70, 50%≤FEV 1<80% predicted 

III SEVERE FEV1/FVC<0.70, 30%≤FEV 1<50% predicted 

IV VERY SEVERE FEV1/FVC<0.70, FEV1<30% predicted 

Lung volumes : 

Lung volume measurement by body plethysmography is 

used to determine whether the reduction in FVC is due to 

airtrapping, hyperinflation, or a concomitant restrictive 

ventilatory defect. Decreased inspiratory capacity and vital 

capacity, accompanied by an increased total lung capacity, 

functional residual capacity, and residual volume are 
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indicative of hyperinflation. An increased FRC with a normal 

TLC is indicative of air trapping without hyperinflation. 

Diffusing capacity for carbon monoxide (DLCO): 

DLCO is the excellent index of degree of anatomic 

emphysema in smokers with the airflow limitation.The 

indications are hypoxemia by pulse oximetry that is arterial 

oxygen tension, PaO2 <92 mmHg, breathlessness which is out 

of proportion to the degree of airflow limitation, &evaluation 

for LEVS or lung resection.  

Pulse oximetry and arterial blood gases: 

Pulse oximetry has reduced the number of patients who 

require arterial blood gases. However, pulse oximetry does not 

provide information about alveolar ventilation or hypercapnia 

(PaCO2 >45mmHg) and inaccurate in the setting of an acute 

exacerbation of COPD21. 

The indications for measuring ABGs are: 
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 Low SPO2 (<92％) 

 Low FEV1 (<50％ predicted) 

 Altered level of consciousness 

 COPD with acute exacerbation 

 Assessment for hypercapnia in at risk patients 30 to 60 

minutes after initiation of supplemental oxygen. 

Imaging : 

Chest radiography :. 

●Increased radiolucency, tubular heart, flattening of 

diaphragm on a frontal radiograph. 

●  Lateral Chest X ray reveals increased retrosternal 

airspace. 

●Bullae 
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●With pulmonary hypertension & corpulmonale, we can 

see prominent hilar vascular shadows & encroaching of the 

heart shadow on the retrosternal space22,23.  

Computed tomography : 

It is taken when we suspect the complication of COPD like 

pneumonia, giant bullae, pneumothorax, it is also taken for an 

alternate diagnosis (eg, thromboembolic disease, when 

screening for lung cancer is indicated, or when patient is 

referred for LVRS or lung transplantation. Centriacinar 

emphysema usually occur in the upper lobes. Panacinar 

emphysema usually involves the lung bases and it involves the 

entire secondary pulmonary lobule. Panacinar emphysema is 

commonly associated with alpha-1 antitrypsin deficiency. 

Paraseptal emphysema usually produces small, subpleural 

collection of gases located in the periphery of the secondary 

pulmonary lobule. It is thought to be the precursor of bullae. 
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Assessment of symptoms 

 Modified British Medical Research Council 

Questionnaire (Figure 1.4) 

 COPD Assessment Test (CAT) (Figure 1.5) 

 COPD Control Questionnaire. 

 BODE Index (Table 2) 

 The “ABCD” assessment tool of the 2011 GOLD update 

(Figure 1.7) 

 Global Lung Initiative equation 
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Figure 1.4 :Modified British Medical Research 

CouncilQuestionnaire 
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Figure 1.5: COPDAssessment Test (CAT) 
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Table 2 : BODE INDEX 
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Figure 1.7 :The “ABCD” assessment tool of the 2011 

GOLDupdate 
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ELECTROCARDIOGRAM 

An electrocardiography study made in 112 hospital 

out-patient suffering from chronic bronchitis by A.G chappell24 

showed that rightward deviation of the P axis occurred in 29% 

patients, P pulmonale in 10% right ventricular hypertrophy in 

10% and left axis deviation in 7%, small secondary r waves in 

right precordial leads, right and left bundle-branch block, 

indeterminate mean QRS axis, and S1S2S3 syndrome. 

Rightward deviation of the P axis, P pulmonale, and right 

ventricular hypertrophy were confined to patients with severe 

airways obstruction. 

In 1965, Fowler and co-workers25 reported 15 patients with 

severe pulmonary emphysema with corpulmonale. They found 

that 33% showed the “lead I sign” In 13 control patients with 

pulmonary thromboembolism or idiopathic pulmonary 

hypertension, only one patient showed the “lead I sign”. ‘Lead I 

sign” consists of isoelectric P wave in lead I combined with a 

very small QRS complex of less than 1.5 mm total deflection 
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and a T wave of less than 0.5 mm in lead I. In 1958, Phillips and 

providence have described the chronic corpulmonale ECG 

pattern develops in three stages26.  

Stage I: The normal cardiac vector is directed left and 

posteriorly, this is due to the greater weight and thickness of the 

left ventricle. There will be no change in the ECG tracings.  

Stage II: When considerable hypertrophy of the right 

ventricle has taken place it produces a right axis deviation in the 

frontal plane, and a prominent S were appears in the left 

precordial leads (V4 -V6). 

Stage III: In this stage, the electromotive force is directed 

not only to the right but also anteriorly. Patients have thickest 

right ventricular walls. The ECG shows a tall R wave in the 

right-sided precordial leads, V3R and V4R. 

Emphysema tends to obscure the electrocardiographic 

manifestations of right ventricular hypertrophy. The effects of 

emphysema on the electrocardiogram appear to be due two 

basic factors.  
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-  A change in the anatomic position of the heart  

 ( vertical displacement with a low diaphragm)   

-  Hyper inflated lung. 

The electrocardiographic manifestation of emphysema can be 

summed up as: 27 

 Increased amplitude and / or tented P waves in leads II, III, 

aVF. Flat P in lead I, inverted P in aVL P axis + 60 to 90° in 

frontal plane but especially > + 80°. 

 Increased amplitude of T-waves in lead II, III, aVF. 

 Tendency to right axis deviation of the mean electrical axis 

of QRS complex. 

 Clockwise rotation in the pre-cordial leads (leftward shift of 

the transition zone). 

 Low voltage of the QRS especially in leads I and the left 

pre-cordial leads. 

 Marked respiratory variation of QRS amplitude, usually in 

leads V1 and V2. 

 Little respiratory variation of QRS complex in lead III.  
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ELECTROCARDIOGRAPHIC CRITERIA FOR RVH: 

PADMAVATI AND RAIZADA28 

1. rS in V5-V6 

2. Right axis deviation 

3. qR in aVR 

4. P pulmonale 

When criteria of classical right ventricular hypertrophy and 

incomplete RBBB are absent. 

WHO CRITERIA29 

1. qR pattern with intrinsicoid deflection > 0.03 sec. in V1 

2. R amplitude < S amplitude in V5 

3. R or R' amplitude < S amplitude in lead I; 

4. Incomplete RBBB with QRS duration <0.12 sec; 

5. P amplitude ≥ 0.25 mm in lead II; 

6. Right axis deviation >110 degree; 

7. T-inversion in leads V1 to V4 or in leads II and III. 

An ECG is considered diagnostic of RVH if criteria 1 or two or 

more of criteria 2-4 are met. Criteria 5-7 reinforce the diagnosis. 
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ECHOCARDIOGRAM 

Anton Vonk - Noordegraaf et al. had conducted a study on 

the structural and functional cardiac changes in 25 clinically 

stable COPD patients and had concluded that concentric right 

ventricular hypertrophy is the earliest sign of right ventricular 

pressure overload in patients with COPD. 

Malcolm I. Burgess et al. examined the relative prognostic 

measures of systolic, diastolic, and global RV function in 87 

patient with chronic pulmonary disease. RV end-diastolic 

diameter index and velocity of late diastolic filling were 

independent predictors of survival. Echocardiographic indices of 

RV function identify patients with pulmonary disease at high 

risk and provide incremental prognostic information.  

2D echocardiography allows improved recognition of RV 

chamber size and wall thickness. RV pressure overload is 

detected by hypertrophy of the anterior wall and by dilatation of 

the chamber. The other manifestation is septal hypertrophy and 

paradoxical septal movement i.e. the septum may appear 
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flattened or bulged towards right. The elevation in pressure 

leads to increased thickness of the right ventricle with 

paradoxical bulging of the septum into the left ventricle during 

systole. At a later stage, right ventricular dilatation occurs and 

the septum shows abnormal diastolic flattening. However, this is 

eventually followed by right ventricular hypokinesis, associated 

with right atrial dilatation and tricuspid regurgitation. Using 

M-mode echocardiography, PAH can be detected by the 

presence of abnormal motion of the pulmonary valve (delayed 

opening or mid-systolic closure), or an increased ratio of the RV 

ejection time to the total ejection time. 

Doppler echocardiography is the most reliable noninvasive 

estimation of the pulmonary artery pressure. The maximum 

tricuspid regurgitant jet velocity is recorded and the pulmonary 

artery pressure (PAP) is then calculated by the modified 

Bernoulli equation: 

PAP systolic = (4 x tricuspid jet velocity2) + RAP  
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RAP is the right atrial pressure estimated from the size and 

respiratory variation of flow in the inferior vena cava.   

OTHER METHODS  

Radionuclide ventriculography: 

RVEF can be determined by radionuclide ventriculography, 

which uses a computerized scintillation camera following 

intravenous injection of technetium-99m labeled red blood cells 

or human serum albumin.  

Magnetic resonance imaging: 

Helps in the diagnosis of pulmonary hypertension and altered 

right-ventricular structure and function, the usefulness of which 

is currently under evaluation. 

Right-heart catheterization:30,31 

Right-heart catheterization is the “gold standard” for the 

diagnosis of pulmonary hypertension. A thermodilution balloon 

catheter is inserted, and right atrial, right ventricular, pulmonary 
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artery, and pulmonary artery occlusion pressures are measured 

thus allowing direct measurements of pulmonary artery 

pressure, cardiac output and pulmonary vascular resistance. 

Current indications include: 

1)Patients with severe pulmonary hypertension systolic Pap > 

6.65 kPa (50 mmHg) that might benefit from treatment with 

prostacyclin. 

2)When echocardiography does not permit measurement of a 

tricuspid regurgitant jet.   

3)When left heart catheterization is also required in the patients 

over 40 years of age or with risk factors for coronary disease.  

4)Patients with frequent episodes of right-ventricular failure, 

and in the preoperative evolution of candidates to lung 

transplant or lung volume reduction surgery.  

5)It can also be used to determine the potential reversibility of 

pulmonary arterial hypertension with vasodilators, such as 

sustained release calcium channel blockers. 
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EVIDENCE SUPPORTING PREVENTION AND 

MAINTENANCE THERAPY  

SMOKING CESSATION 

Smoking cessation alters the natural history of COPD leading 

toa success rate of 25%. 

VACCINATIONS 

Influenza vaccine: 

It reduces serious illness & death in COPD patients. 

Pneumococcal vaccine: 

PCV13 and PPSV23 are recommended for all patients >65 

years of age. The PPSV23 is recommended for younger COPD 

patients with significant comorbidities like chronic heart or lung 

disease. PPSV23 reduces the risk of communityacquired 

pneumonia in COPD patients < 65 years, with FEV1 < 40% or 

with cardiac comorbidities. 
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PHARMACOLOGIC THERAPY FOR STABLE 

COPD 

The aim is  

1) To reduce symptoms 

2) To reduce the frequency and severity of exacerbations  

3) To improve exercise tolerance.   

BRONCHODILATORS 

1)Beta2-agonists 

 Short-acting (SABA)  

 Long-acting (LABA) beta 2-agonists - Formoterol, 

salmeterol, indacaterol, Oladaterol & vilanterol 

2) Antimuscarinic drugs 

 Short-acting antimuscarinics (SAMAs) -Ipratropium, 

oxitropium 

 Long-acting antimuscarinic antagonists (LAMAs) such as 

tiotropium, aclidinium, glycopyrronium bromide and 

umeclidinium 
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3)Methylxanthines 

Theophylline 

4)Combination bronchodilator therapy 

Combinations of SABAs & SAMAs are superior in 

improving FEV1 and symptoms. 

5)Anti-inflammatory agents 

Triple inhaled therapy 

LABA, LAMA with ICS (triple therapy) can reduce 

exacerbations & improve symptoms. 

Oral glucocorticoids  

Oral glucocorticoids play a role in the acute management of 

COPD exacerbations.  

Phosphodiesterase-4inhibitors 

Roflumilast reduces moderate to severe exacerbations of 

chronic bronchitis, severe to very severe COPD with history of 

exacerbations. 
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Antibiotics 

Regular use of macrolide antibiotics can reduce the 

exacerbation rate. Azithromycin 250 mg OD or 500 mg thrice a 

week or erythromycin 500 mg BD per day for one year 

reduced the risk of exacerbations. Mucolytics such as 

N-acetylcysteine & carbocysteine modestly improve health 

status & reduces the rate of exacerbations. 

6)Inhaled corticosteroids 

ICS combined with LABA is more effective than a single 

therapy alone in improving lung function and 

reducing exacerbations. 

OTHER TREATMENTS 

Oxygen therapy: 

Long-term oxygen therapy (>15 hours per day) to 

patientswith chronic respiratory failure has been shown to 

increase survival in patients with severe resting hypoxemia. 
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Ventilatory Support 

Noninvasive ventilation in the form of 

noninvasive positive pressure ventilation is the standard of care 

for decreasing morbidity and mortality in patients hospitalized 

with COPD exacerbation and acute respiratory failure. 

INTERVENTIONAL THERAPY 

Surgical Interventions 

1) Lung volume reduction surgery (LVRS) 

2) Bullectomy 

3) Lung transplantation 

3) Bronchoscopic interventions to reduce hyperinflation 

-Endobronchial valveplacement 

-Targeted thermal vapour ablation  

-Nitinol coils implanted into the lung 
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INDICATIONS FOR HOSPITALIZATION 

 Severe symptoms such as resting dyspnoea, high 

respiratory rate, decreased oxygen saturation, confusion, 

drowsiness. 

 Acute respiratory failure 

 Onset of new physical signs - cyanosis, peripheral  

  edema 

 Failure of an exacerbation to respond to initial medical 

management. 

 Serious comorbidities - heart failure, arrhythmias etc. 

INDICATIONS FOR ICU ADMISSION 

 Severe dyspnoea that responds inadequately to initial 

emergency therapy. 

 Altered mental status. 

 Persistent or worsening hypoxia (PaO2<5.3kPa or 40 

mm Hg) and/or worsening respiratory acidosis (pH<7.25) 

despite supplemental oxygen and mechanical ventilation. 
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 Hemodynamic instability requiring vasopressors. 

INDICATIONS FOR NONINVASIVE VENTILATION 

Atleast one of the following  

 Respiratory acidosis (PaCO2 ≥6.0kPa or 45 mm Hg 

and or arterial pH≥7.35) 

 Severe dyspnoea with clinical signs suggestive of 

respiratory muscle fatigue, increased work of breathing such 

as use of accessory muscles of respiration, paradoxical 

motion of abdomen or intercostal retraction. 

 Persistent hypoxia despite supplemental oxygen. 

INDICATIONS FOR INVASIVE MECHANICAL 

VENTILATION 

 Unable to tolerate NIV or NIV failure. 

 Status post respiratory or cardiac arrest. 

 Diminished consciousness, psychomotor agitation 

inadequately controlled by sedation.  

 Massive aspiration or persistent vomiting. 
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 Persistent inability to remove respiratory secretions. 

 Severe hemodynamic instability without response to 

fluids and vasoactive drugs. 

 Severe ventricular and supraventricular arrhythmias. 

 Life threatening hypoxemia in patients unable to 

tolerate NIV. 

PREVENTON AND MANAGEMENT OF COR 

PULMONALE IN PATIENTS OF COPD:32 

Oxygen therapy  

Long term oxygen therapy improves the survival of 

hypoxemic patients with COPD. Oxygen therapy relieves 

pulmonary vasoconstriction, thereby decreasing pulmonary 

vascular resistance and increases the right ventricular stroke 

volume and cardiac output. Renal vasoconstriction also may be 

relieved.  

Diuretics 

If right ventricular filling volume is markedly elevated, 

diuretic therapy might improve the function of both right and 
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left ventricles. As a result, diuretic therapy may improve 

cardiovascular performance in some patients with significant 

volume overload of the right ventricle. Diuretic treatment is 

usually instituted with low doses of loop diuretics, such as 

furosemide (20-40 mg/day). However, excess volume depletion 

must be avoided. 

Digoxin 

Improved RV function only in those with a reduced initial 

LVEF but failed to alter pulmonary function and 

cardiopulmonary performance.  

Theophylline and the sympathomimetic amines 

Adjunctive therapy in the management of chronic or 

decompensated corpulmonale in patients with COPD. 

Other Medications: 

1)Alpha-Adrenergic Blockers: phentolamine, prazosin, urapidil 

2)Amrinone 

3)Methyldopa 
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4)Nitric oxide 

5)Prostaglandins 

Other treatments: 

1)Phlebotomy 

2)Lung volume reduction surgery   
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MATERIALS     

AND METHODS 
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MATERIALS AND METHODS 

1. The study of “ECG & ECHOCARDIOGRAPHIC 

FINDINGS IN COPD & CORRELATION OF RIGHT 

VENTRICULAR DYSFUNCTION WITH THE SEVERITY 

OF COPD” is to be conducted at Kanyakuymari Government 

Medical College Hospital. 

2. Design of study - Prospective Observational study.  

3. Sample Size - 100 patients. 

4. Duration - 10 months. 

INCLUSION CRITERIA: 

Patients with COPD above 30 years of age diagnosed by 

symptoms & confirmed by physical, radiographic & pulmonary 

function tests (PFT). 

EXCLUSION CRITERIA: 

1. Primary diagnosis of bronchial asthma, TB, bronchiectasis & 

lung malignancy. 
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2. Interstitial lung disease. 

3. Coronary artery disease. 

4. Hypertension. 

5. Valvular heart disease. 

6. Congenital heart disease. 

METHODS OF DATA COLLECTION 

1. A detailed case history is to be taken in all patients & 

meticulous examination to be done as per the proforma. 

2. Routine blood investigations are to be done. 

3. All patients should undergo PFT & diagnosis of COPD is 

made based on WHO GOLD criteria. 

4. All the patients should be subjected to ECG ,Chest X-ray & 

ECHO for evidence of right ventricular hypertrophy, right 

ventricular dilatation and pulmonary hypertension.  
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PULMONARY FUNCTION TESTS: 

Carried out in all the patients with the help of spirometer: 

1)Forced Vital Capacity (FVC) - Volume of air that can be 

forcibly exhaled after a maximal inspiration, expressed in 

litres. 

2)Forced Expiratory volume 1 (FEV1) - Volume of air   

expired in first second from the start of maximum expiratory 

effort of the forced vital capacity, expressed in litres. 

3)FEV1% - Percentage of the forced vital capacity which is 

expelled in the one second of examination expiratory effort. 

4)FEV1/FVC - Fraction of FVC delivered in one second. 

Cases were included in the study that fulfilled the GOLD 

criteria for COPD of FEV1/FVC <0.70 and /or FEV1% ≤ 80 

% of predicted. 

RADIOLOGICAL CRITERIA:34,35 

Emphysema: 

1)Hyperinflated lung fields. 
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2)Flattening of diaphragm - On a PA radiograph, the highest 

level of the dome of the right hemidiaphragm is < 1.5 cm above 

and perpendicular to a line drown between the costophrenic and 

cardiophrenic angles. 

3)Increase in the retrosternal air space, measured 3 cm below 

the manubrial sterna junction (>4.4 cm). 

4)Presence of bullae 

Chronic Bronchitis - the “dirty chest”. 

Corpulmonale: 

1)An increase in the diameter of the right descending 

pulmonary artery >16 mm on PA view and /or an increase in 

the diameter of the left descending PA >18 mm on left lateral 

projection . 

2)Cardiomegaly - cardio thoracic ratio > 50% 

ECG CRITERIA for RVH/ Corpulmonale:   

I)WHO CRITERIA 

1. qR pattern with intrinsicoid deflection > 0.03 sec. in V1 

2. R amplitude < S amplitude in V5 
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3. R or R' amplitude < S amplitude  in lead I 

4. Incomplete RBBB with QRS duration <0.12 sec 

5. P amplitude ≥0.25 mm in lead II 

6. Right axis deviation >110 degree 

7. T-inversion in leads V1 to V4 or in leads II and III 

An ECG is considered diagnostic of RVH if criteria 1 or two 

or more of criteria 2-4 are met. Criteria 5-7 reinforce the 

diagnosis. 

II)‘P’pulmonale 

III)Low voltage complexes  

IV)Poor progression of ‘R’ waves 

V)RBBB 

 Complete RBBB 

 Incomplete RBBB 

VI)RVH strain pattern 
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ECHOCARDIOGRAPHY: 

The American society of echocardiography standards were 

followed. Corpulmonale was defined as one of the following: 

1)RV Hypertrophy - RV anterior free wall thickness was ≥0.6 

cm in subcostal and four-chamber view. 

2)Dilatation - RV/LV end-diastole areas ratio was ≥0.6. 

3)Pulmonary Hypertension - pulmonary artery pressure was 

measured by Doppler echocardiography using modified 

Bernoulli equation:  

    Systolic PAP = (4 X Tricuspid jet velocity 2) + RAP  

 RAP is the right atrial pressure estimated from the size and 

respiratory variation of flow in the inferior vena cava. Pulmonary 

Hypertension was defined as peak pulmonary systolic pressure > 

40 mm Hg. Corpulmonale by clinical methods was defined by 

any one the following there criteria: 

1)RV hypertrophy - by electrocardiogram 
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2)RV Dilatation - by chest radiograph or physical examination 

(jugular venous distension, parasternal heave, edema, 

hepatomegaly, or ascites)  

3)Pulmonary Hypertension - by chest radiograph  or 

examination. 
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STATISTICS:  

Continuous data were expressed as mean + SD and 

categorical data by number and percentage. Student’s‘t’ test was 

used to compare means of two groups. Chi square test was used 

to analyze categorical data. Diagnostic validity test were 

performed for detection of corpulmonale using different 

diagnostic tools. For all tests p < 0.05 was considered statically 

significant. 
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OBSERVATIONS 

AGE AND SEX DISTRIBUTION OF CASES: 

TABLE 3:Age and Sex Distribution of COPD 

Age (years) Male Female Total Percentage 
40 – 49 9 0 9 9% 

50 – 59 27 1 28 28% 

60 – 69 31 11 42 42% 

70 – 79 18 2 20 20% 

>80 1 0 1 1% 

Total 86 14 100  

 

The maximum numbers of COPD patients (70%) in this 

study were in the 6th and 7th decades, with 42% patients in the 

7th decade (60-69 years age group) and 28% in 6th (50-59 years 

age group). All the patients in the present study were more than 

40 years of age. Mean age of presentation and standard 

deviation in the present study was 63.18 ± 8.66 years. 

SEX DISTRIBUTION: 

In the present study 86% were males and 14% were females 

with male to female ratio was 6.14:1. This higher incidence in 

males attributed to smoking factor in males. 
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FIG 1.8 : Sex distribution of COPD 

 

FIG 1.9 : Age and Sex Wise Distribution of COPD 
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SYMPTOMS AT PRESENTATION: 

FIG 2.1 :Symptoms at presentation 

Most of the patients had cough with sputum (80%) and 

breathlessness (96%) on presentation. 

Table 4: Duration of symptoms 

Duration of illness No. of cases Percentage 

≤5yrs 32 32% 

6 -10 yrs 48 48% 

>10 yrs 20 20% 
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DURATION OF SMOKING : 

 

Table 5: Duration of tobacco use 

 

In the present study, majority of the patients (86%) had 

history of smoking. All were males. The mean duration of 

smoking observed in the study was 25.06 years ±10.59 (SD) 

with a range of 6 to 47 pack years. Majority of smokers (56%) 

had history of smoking more than 20 pack years. 

Table 6: Correlation of Tobacco exposure and disease severity: 

Duration of 

smoking 

Mild  

(4) 

Moderate 

(19)  

Severe  

(36)  

Very severe   

(27) 

<20 years 4 (100%) 12 (63.15%) 10 (27.77%) 4 (14.28%) 

20-40 years 0 (0%) 6 (31.57%) 24 (66.67%) 16 (59.25%) 

>40 years 0 (0%) 1 (5.26%) 2 (5.55%) 7 (25.92%) 

 

Duration of smoking  
(in pack years) 

No. of Cases  
 

Percentage 

<10 8 8% 

10 – 19 22 22% 

20 – 29 30 30% 

30 – 39 16 16% 

>40 10 10% 
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72.22% of male patients in severe stage and 85.19% in very 

severe stage had history of smoking for more than 20 years. In 

mild 0% and in moderate stage 36.83% of male patients had 

history of smoking more than 20 years. 

 

 

FIG 2.2 : Signs at Presentation: 

Most common sign at presentation is tachypnoea in 96%. Other 

common signs observed were wheeze (80%), 35% had loud P2, 
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20% of the patients had parasternal heave, raised JVP in 36%, 

pedal edema in 32%, tender liver 10% and ascites in 9% cases. 

20% of the patients had cyanosis. 

SEVERITY OF COPD: 

 

FIG 2.3 : Severity of COPD 

Majority of patients (44%) had severe and very severe (30%) 

stage of COPD, 4% patients had mild COPD and 22% had 

moderate COPD. 

RADIOLOGICAL FINDINGS: 
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marking suggestive of chronic bronchitis. X-ray evidence of 

pulmonary hypertension i.e. prominent right descending 

pulmonary artery (RDPA) was present in 38% of the patients. 

Cardiomegaly on X-ray was present in 20% 

 

FIG 2.4 :Radiological findings 
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ELECTROCARDIOGRAPHIC FINDINGS : 

 

FIG 2.5 : Electrocardiographic findings 

53% of the patients had ECG evidence of right ventricular 

hypertrophy (RVH) in the study. The most common RVH 

criteria in these patients were right axis deviation, followed by 

R/S in V5/6 < 1, followed by R /S in V1>1. 45% of the patients 

in this study had P pulmonale, 60% had RAD, 35% had PPRW, 

14% had Incomplete RBBB and 25% had Low voltage complex. 
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ECHOCARDIOGRAPHIC FINDINGS 

Echocardiographic findings showed that 59% of the patients in 

this study had echocardiographic evidence of corpulmonale 

which include RVH, RA/RV dilatation, RVSD & pulmonary 

hypertension. Pulmonary hypertension was observed in 58% 

cases. 57% had features of RA/RV dilatation, 31% had RVH 

and 16% had RVSD.  

 

FIG 2.6 : Echocardiographic findings 
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TABLE 7 : Incidence of corpulmonale by echocardiography 

 

TABLE 8 : Comparative efficacy of clinical method and 

echocardiography in detecting corpulmonale 

Mode of examination Corpulmonale No corpulmonale 

Physical examination 36 64 

Chest X-ray 30 70 

ECG 45 55 

All clinical method (physical 

examination, Chest X-ray, ECG) 

51 49 

Echocardiography 59 41 

 

The number of cases of corpulmonale diagnosed by physical 

examination 36%, chest x-ray 30%, electrocardiography 45% 

and by all clinical methods (include physical examination, Chest 

X-ray, ECG) 51%. Since echocardiography detected 59% it is 

Corpulmonale No of patients Percentage 

Present 59 59% 

Absent 41 41% 
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superior to all other clinical methods. So echocardiography is 

better for diagnosing corpulmonale than other clinical methods. 

TABLE 9 : ECG Findings with the severity of COPD: 

ECG Finding Mild(4) Moderate(22) Severe(44) VerySevere 
(30) 

P 
value 

RVH 0(0%) 9(40.9%) 22(50%) 22(73.33%) 0.015 

ICRBBB 0(0%) 0(0%) 6(13.63%) 8(26.67%) 0.157 

Low voltage 

complex 

0(0%) 0(0%) 9(20.45%) 16(51.61%) 0.03 

P-Pulmonale 0(0%) 8(36.36%) 17(48.63%) 20(66.67%) 0.02 

RAD 0(0%) 10(45.45%) 25(56.81%) 25(83.33%) 0.010 

PPRW 0(0%) 3(13.6%) 19(33.18%) 13(31.33%) 0.042 

 

TABLE 10 : ECG changes with the severity of COPD: 

Category of COPD No of cases Percentage 

Mild(4) 0 0% 

Moderate(22) 13 59.09% 

Severe(44) 34 77.27% 

Very severe(30) 27 90% 
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FIG 2.7: ECG Findings with the severity of COPD: 

ECG changes increase with increase in severity of COPD in this 

study. In mild category 0% had ECG changes, in moderate 

category 59.09%, in severe category 77.27%, in very severe 

category 90% had ECG changes. 

TABLE 11 : ECHO Finding with disease severity: 

ECHO Finding Mild(4) Moderate(22) Severe(44) Very Severe 
(30) 

P value 

PAH 0 7(31.81%) 24(54.54%) 27(90%) 0.041 

RVSD 0 0(0%) 9(20.45%) 7(23.33%) 0.029 

RA/RV dilatation 0 6(27.27%) 24(54.54%) 27(90%) 0.020 

RVH 0 2(9.09%) 10(22.72%) 19(63.33%) 0.017 
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   FIG 2.8 : ECHO Finding with disease severity: 

Corpulmonale which includes RVH, RA/RV dilatation, RVSD 

was observed 0% in mild category patients while in moderate, 

severe and very severe it was present in 27.27%, 50% and 

86.67% of cases respectively.  
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DISCUSSION 

Table 12: ECG finding in present study compared with other 

studies:  

 

In our study no ECG findings were observed in mild category 

which is similar to study Suma et al except Low voltage 

complex which was 50% in Suma et al . 

 

 

 

 

ECG finding 
Suma 

et al  

Padmavati

& raizada 

et al  

Sekhar 

et al  

Lokendra 

et al  

Present 

study 

RVH  44% 63.2% 56% 36.5% 53% 

Incomplete RBBB 2% 15.4% 12%  7.5% 14% 

Low voltage 

complex 
28% 41.1% 28% ─ 25% 

P- pulmonale 48% 94.2% 48% 38% 45% 

RAD 52% 43.2% 64% 40% 60% 

PPRW 32% ─ 32% 29.5% 35% 
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Table 13: Comparison of ECG findings in moderate category of 

COPD patients with other study 

ECG findings Suma et al  Sekhar et al  Present study 

RVH 33.3% 42.8% 40.9% 

Incomplete RBBB 0% 0% 0% 

Low voltage complex 16.7% 0% 0% 

P Pulmonale 38.8% 14.28% 36.36% 

RAD 33.3% 42.8% 45.45% 

PPRW 27.7% 14.28% 13.6% 

 

From above table, we see that findings in our study almost 

similar to study by Sekhar et al and Suma et al except RVH in 

Suma et al which was present in 33.3% of cases because of 

different criteria for RVH used by Suma et al. 

Table 14: comparison of ECG findings in severe category of 

COPD patients with other study:  

ECG findings Suma et al  Sekhar et al  Present study 

RVH 53.3% 48% 50% 

Incomplete RBBB 13.3% 4% 13.63% 

Low voltage complex 33.3% 20% 20.45% 

P Pulmonale 56.7% 44% 48.63% 

RAD 66.7% 56% 56.81% 

PPRW 36.7% 36% 43.18% 
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RVH was observed 50% in severe category in our study while in 

Suma et al and Sekhar et al RVH was observed in 53.3% and 

48% cases respectively which is similar to our study. 

Incomplete RBBB was observed in 13.63% cases in severe 

category in our study. Suma et al observed 13.3% cases of 

incomplete RBBB in severe category which is similar to present 

study while Sekhar et al observed incomplete RBBB in 4% 

cases only. 

Low voltage complex was observed in 20.45% cases in severe 

category in our study which is similar to study by Sekhar et al 

in which incomplete RBBB observed in 20% of cases while 

Suma et al observed in 33.3% cases.  

P pulmonale was observed in 48.63% in severe category in our 

study. Sekhar et al observed in 44% cases which is similar to 

our study while Suma et al observed P pulmonale in 56.7% of 

cases. 
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RAD was observed in 56.81% in severe category in our study. 

Sekhar et al observed in 56% cases which is similar to our 

study while Suma et al observed RAD in 66.7% of cases. 

PPRW was observed in 43.18% in severe category in our study. 

Sekhar et al observed in 36% cases and Suma et al observed in 

36.7% of cases which is similar to our study. 

 

Table 15 : comparison of ECG findings in very severe category 

of COPD patients with other study: 

ECG findings Sekhar et al  Present study 

RVH 72.2% 73.33% 

Incomplete RBBB 27.7% 26.67% 

Low voltage complex 50% 51.61% 

P Pulmonale 66.67% 66.67% 

RAD 83.3% 83.33% 

PPRW 33.33% 43.33% 

 

RVH was observed in 73.33% of cases, Incomplete RBBB in 

26.67%, Low voltage complex in 51.61%, P Pulmonale in 

66.67%, RAD in 83.33% and PPRW in 43.33% in very severe 

category of COPD patients in our study. 
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From above table ECG findings in very severe category of COPD 

patients in our study is similar to study by Sekhar et al. 

Statistical correlation was found with ‘P’ Pulmonale, RAD, RVH, 

PPRW and low voltage complex which was also significant (i.e. 

p<0.05). The increase in incidence of the above ECG findings, 

with increasing severity was statistically significant.  

ECHOCARDIOGRAPHY:- 

Table 16: ECHO finding in present study compared with other 

study 

 

PAH was observed in 58% in our study. Sekhar et al and Suma 

et al observed 60% and 56% cases of PAH which is similar to 

our study.  

ECHO 

Finding 

Lokendradave 

et al 
Sekhar et 

al 

Suma et 

al 

Vikram et 

al 

Present 

study 

PAH 41% 60% 56% 70% 58% 

RA/RV Dilatation 33.5% 40% 48% 34% 57% 

RVH 34.5% 44% 28% 48% 31% 

RVSD  ─  ─ 14% ─ 16% 
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Echocardiographic evidence of corpulmonale was present in 

59% of cases in present study which is similar to Sekhar et al 

and Suma et al in which it was present in 60% and 54% of 

cases respectively. While in study by Lokendradave et al it 

was observed in 39.5% of cases because high number of COPD 

patients in this study. Vikram et al observed 70% cases of 

corpulmonale because most of the patients included in severe 

category in this study. 

Table 17 : Comparison of ECHO findings in mild category of 

COPD patients with other study:  

ECHO Finding Suma et al  Present study 

PAH 50% 0% 

RA/RV dilatation 0% 0% 

RVH 0% 0% 

RVSD 0% 0% 

 

All echocardiographic findings in mild category were 0% which 

is similar to study by Sumaet al except PAH which was present 

in 50% of cases. 
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Table 18 : Comparison of ECHO findings in moderate category 

of COPD patients with other study:  

ECHO Finding Sumaet al  Sekhar et al  Present study 

PAH 27.8% 28.57% 31.81% 

RA/RV dilatation 11% 28.57% 27.27% 

RVH 16.7% 0% 9.09% 

RVSD 0% ─ 0% 

 

PAHwas observed in 31.81% of cases in moderate category of 

COPD patients in our study, RA/RV dilatation in 27.27%, RVH 

in 9.09%, RVSD in 0%. 

Table 19 : Comparison of ECHO findings in severe category of 

COPD patients with other study:  

ECHO Finding Sumaet al  Sekhar et al  Present study 

PAH 73.3% 48% 54.54% 

RA/RV dilatation 73.3% 32% 54.54% 

RVH 36.7% 32% 22.72% 

RVSD 23.3% ─ 20.45% 

 

PAH was observed in 54.54% of cases in severe category of 

COPD patients in our study, RA/RV dilatation in 54.54%, RVH 

in 22.72%, RVSD in 20.45%. 
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Table 20 : Comparison of ECHO findings in very severe category of 

COPD patients with other study:  

ECHO Finding Sekhar et al 75 Present study 

PAH 88.88% 90.7% 

RA/RV dilatation 55.55% 90.7% 

RVH 77.77% 63.3.% 

 

All the ECHO findings had statistically significant correlation 

with severity. (‘p’ value<0.05)  
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CONCLUSION 

COPD is a common respiratory disease. It is more common 

in smokers with male to female ratio 6.14:1 and in the 5th and 

6th decade. Majority of patients had a history of smoking 

duration between 20-29 years. The major symptoms were 

breathlessness and chronic cough with expectoration. Majority 

of patients (74%) had severe and very severe COPD by 

spirometric classification. Clinical Evidence of RV failure 

was seen as increased JVP (36%), Parasternal heave (30%) 

pedal edema (32%), ascites (9%), loud and palpable P2 

(35%). By chest X-ray, hyperinflated lung fields followed by 

increased bronchovascular markings were the most frequent 

changes. 53% of the patients had ECG evidence of right 

ventricular hypertrophy (RVH) and it correlate significantly 

with severity of disease. It can be inferred that ECG is a useful 

bedside test to assess the severity of COPD when spirometry 

is not available.  
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Overall incidence of corpulmonale was found in 59% by 

echocardiography. Evidence of corpulmonale by 

echocardiography was statically highly significant (p<0.001). 

All echocardiographic findings correlated linearly with 

severity of disease. Corpulmonale is a common complication 

of COPD. Detection of corpulmonale in early stage is 

important for therapeutic and prognostic implication. The 

severity of complications increases with severity of COPD. 

Thus echocardiography is a useful method for early detection 

of corpulmonale and better management of cases. A more 

aggressive approach to treat the COPD patients can be taken 

so that the onset of corpulmonale would be delayed as long as 

possible. 

This study conclude that diagnosis of corpulmonale in COPD 

patients is 36% by general physical examination, 30% by chest 

X-ray, 45% by ECG and 59% by 2D echocardiography. If we 

see the result of physical examination, CXR and ECG 

collectively, diagnosis of corpulmonale in COPD patients is 

51% while by 2D ECHO alone is 59%. By present study it is 
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recommended to carry out general physical examination, chest 

X-ray and ECG where ECHO is not available. However for 

prognostic implication 2D ECHO is required. Echocardiography 

is more sensitive and better than other modalities to diagnose 

cardiac comorbidities in COPD patients.
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PROFORMA 

 

NAME:                        AGE:                        

SEX:  M/F                                                  
ADDRESS:  

 

PRESENTING COMPLAINTS: 

A. Cough: Yes/No    

B. Expectoration: Yes/No 

C. Breathlessness: Yes/No   

D. Chest Pain: Yes/No 

E. Swelling of both lower limb:  

Yes/No                

F. Any other symptoms: 

 

PERSONAL HISTORY:           SOCIOECONOMIC  

 A. Smoking: Yes/No               STATUS: 

   Cigarette/Beedi/Cigar/Others:      Low/Middle/High 

   No/Day: 

   Duration: 

B.Occupation: 

PAST HISTORY: 
  

A. History of TB/ allergy/BA 
 
B. History of similar complaints: 
  
C. History of CAD/SHT/ DM 
 
FAMILY HISTORY: 
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GENERAL  EXAMINATION 

 

Weight:     kg                  VITALS: 

Height:     cms                Pulse:     /min 

BMI:       kg/m2             Pulsusparadoxus: present/absent 

Pallor: Yes/No                     BP:       mm Hg   

Clubbing: Yes/No                  RR:       /min 

Cyanosis: Yes/No                  Temp:     0F 

Icterus: Yes/No 

Pedal edema: Yes/No   

Significant Lymphadenopathy: Yes/No 

JVP:     

 

SYSTEMIC EXAMINATION: 

 

RS: 

CVS: 

PA: 

CNS: 
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INVESTIGATIONS: 

 

CBC:                         CHEST X RAY: 

RFT:                          Chronic bronchitis: P/A                   

Emphysematous changes: P/A  

PFT:                          Cardiomegaly: P/A  

Mild/Mod/Severe/Very severe      Pulmonary hypertension: P/A 

 

ECG IN ALL LEADS:           ECHOCARDIOGRAPHY : 

Rate:  /min RVH : P/A 

Rhythm:                    RA Dilatation : P/A 

RAD: P/A                      RV dilatation : P/A 

P pulmonale: P/A                PHT : mild/moderate/severe 

RBBB: P/A                     RVSD : P/A 

PPRW: P/A                     LVDD : P/A 

RVH : P/A                      LVH : P/A 

Low Voltage Complexes : P/A      CorPulmonale : P/A 
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MASTER CHART 
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ETHICAL COMMITTEE APPROVAL 

 

 



111 

 

 

 

 



112 

 

ANTIPLAGIARISM RECEIPT 
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