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ABSTRACT 

In recent years, cardiovascular disease has emerged as a leading cause of death and morbidity in India. 

As per recent World Health Organization (WHO) data it is projected to be the primary cause of mortality, 

being responsible for 30% of all deaths. This study analyzes various clinical presentations, conventional 

risk factors, pattern and severity of Coronary Heart Disease (CHD) on angiography among 52 aircrew 

with CHI) who underwent cardiac evaluation at AFCME, New Delhi, between June 1999 to July 2001, prior 

to being reflighted. Of these 29 were fresh cases and 23 on follow up. Follow up period ranged from 10 to 

156 months, mean being 39.2 months. All the patients were males. 27 were in the age group of 30 to 50 

years and 25 in that of 51 to 60 years. 27 aircrew (53%) had presented with stable angina or acute 

coronary syndrome and 25 (48%) were asymptomatic. 4 (8%) had diabetes mellitus, 11 (21%) had 

hypertension and 20 (58%) were smokers and 32 (62%) had dyslipidemia. 27 (52%) had two or more risk 

factors. 4 (8%) had insignificant disease, 22 (42%) had multi vessel disease and 26 (50%) had single 

vessel disease. 8 (15%) subjects had left ventricular (LV) dysfunction while 44 (85%) had normal LV 

function. 12 (23%) underwent percutaneous transluminal coronary angioplasty (PTCA). Of the 33 patients 

who underwent revascularization procedures 7 had major adverse cardiac events; 4 developed instant 

restenosis after PTCA, 2 developed blockages of grafted vessels and 1 developed myocardial infarction 

(MI). Of the 52 aircrew, 33 (63%) Mere reflighted as they met the laid down criteria. Analysis of the 19 

(37%) aircrew revealed that 1 refused to undergo revascularization, 3 had instant restenosis after PTCA. 2 

had blocked grafts after coronary artery bypass graft surgery (CABGS), and 13 had not been advised 

revascularization because of extensive disease or lack of viable myocardium. This study revealed that 

coronary artery disease presents as a multifactorial systemic disease. 
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Recent studies from India and abroad show that 

Coronary Heart Disease (CHD) rates in India 

have doubled in both rural and urban India. As a 

result, the prevalence of CHD is now fourfold 

higher in urban India than in United States. 

When compared with Americans, Europeans 

and other Asians, CHD rates among Indians are 

five to ten folds higher under the age of forty [1-

11]. This is in sharp contrast to 50% fall of 

cardiovascular disease related mortality shown 

by 'established market economies' in recent 

time. CHD has been found to be the most 

common cause of temporary and permanent 

grounding among aircrew in India [12]. 
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Objective 

The objectives of the study were : 

 

To study the clinical presentation and various 

conventional coronary risk factors among aircrew 

having CHD. 

To study the severity and pattern of the 

disease on coronary angiography and assess 

recurrence after revascularization procedures and 

any major adverse cardiac events during follow up 

of those reflighted. 

To assess adoption of various life style modifications 

by aircrew 

To carry out analysis of various factors most 

likely responsible for grounding among those found 

unsuitable for flying. 

 

Materials and Method 

This study covers the cardiac evaluation of 52 

aircrew patients with CHD, confirmed by 

angiography at this centre between June 1999 to 

July 2001. 29 were fresh cases and 23 were on 

follow up. This aircrew had been either 

revascularised (PTCA or CABGS) or was on 

medical management. They had presented for 

cardiac evaluation at this centre between 6 to 12 

months of the onset. Details of clinical presentation, 

biochemical investigations, coronary angiograms 

and revascularization procedures were available for 

all the patients from the onset of CHD. 

Subject demographics, coronary risk factors 

and clinical variables such as age, sex, history of 

diabetes mellitus, hypertension, smoking and family 

history of premature CHD, clinical interventions and 

left ventricle ejection fraction (LVEF) were 

evaluated. Diabetes mellitus was defined as a 

fasting and postprandial blood sugar greater than 

120 mg/dl and 180 mg/dl respectively, use of 

antidiabetic medication or glycosilated hemoglobin 

greater than 8.0%. Hypertension was defined as a 

systolic blood pressure greater than 160mm Hg or a 

diastolic blood pressure greater than 90mm Hg or 

use of antihypertensive medication. Family history 

of premature CHD was considered positive if a first 

order relative had suffered cardiovascular death, 

myocardial infarction or coronary revascularization 

before the age of 45 years. Tobacco use was 

considered present in subjects who were active 

smokers or had a smoking history of greater than 

10 pack-years. Baseline fasting lipid profile had 

been determined during first hospitalization. Only 

conventional risk factors parameters were assessed 

in this study. The clinical presentation at 

hospitalization was categorized as stable angina 

(stable exertional symptoms only), unstable angina 

(progressive symptoms, or symptoms at rest), or 

myocardial infarction (diagnosed by WHO criteria, 

when any 2 of the 3 conditions were present viz, 

classical history, raised enzyme levels or classical 

ECG changes). Clinical treatment at hospitalization 

was categorized as medical therapy only, 

percutaneous transluminal angioplasty (including 

plain old balloon angioplasty, atherectomy and/or 

stenting), and coronary artery bypass surgery. 

An assessment of adoption of lifestyle 

modification by aircrew was carried out by personal 

interviews. Life style modifications consisted of 

maintenance of desirable body weight, cessation of 

tobacco use, regular aerobic exercises at least five 

times a week, and avoidance of saturated fat rich 

food. 

During the first cardiac evaluation of aircrew, 

who reported between 6 to 12 months after 

treatment of CHD, non-invasive investigations were 

carried out after a detailed history and physical 

examination for assessment of atherosclerotic 

occlusive disease in other vascular beds? Resting 

12 lead ECG and a 24-hour ambulatory ECG 

monitoring for assessment of any cardiac 

arrhythmia, conduction defect and silent ischaemia, 

was carried out. Echocardiography and doppler 

study to assess regional wall motion abnormality, 

status of the valves, presence of cardiomyopathy 

and to determine LVEF, was carried out. Maximal 

symptom limited treadmill test by Bruce protocol 

(usually stage 3 or more), stress thallium 

myocardial perfusion study and stress MUGA study 

was also carried out. 

Coronary angiography (CART) was evaluated by 

severity and extension of CHD. All patients were 
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classified to be having significant CHD if any of the 

coronary artery or its major branch showed 50% 

luminal diameter stenosis, while less than 50% 

stenosis was termed as insignificant CHD. The 

number of such occluded vessels (1 to 3 vessel 

disease) was also recorded. LVEF on LV 

angiography, if 50% or more, was considered 

normal, and less than 50% was termed LV 

dysfunction. Any mitral regurgitation was also 

recorded. Coronary angiography was done at the 

time of first cardiac evaluation, and repeated during 

follow up of reflighted aircrew, if warranted. CART 

was repeated for assessment of revascularization 

treatment and any progression of the disease in 

native vessels was recorded. 

Those who were reflighted after initial 

cardiac evaluation were subjected to follow up 

every six months, which consisted of detailed 

history, physical examination, resting ECG, 

biochemical parameters and stress thallium 

myocardial perfusion studies once in every two 

years. Any other investigations including CART 

were asked for, if warranted. 

Reflighting was on case to case basis. 

Aircrew who were asymptomatic, were not on any 

cardioactive drugs, had good effort tolerance, and 

did not have any arrhythmias on resting and 

ambulatory ECG and coronary risk factors if present 

were under control were reflighted. All these 

patients had undergone detailed echocardiography 

and doppler studies. There was no evidence of LV 

dysfunction, gross regional wall abnormalities, 

cardiomyopathy and any valvular heart disease. 

There was no evidence of reversible myocardial 

ischaemia on treadmill test (TMT) and on stress 

thallium myocardial perfusion / MUGA studies. 

Repeat coronary angiography in them did not show 

any progression of the disease in the native 

coronary vessels and angioplasted vessels did not 

have any re-stenosis. The aircrew who had 

undergone CABGS did not show any blockage of 

grafted vessels. The LV function in all these 

patients was normal. 

 

Results 

All aircrew in the present study were males. 6 
patients were in age group 30 to 40 years, 21 in 41 
to 50 years and 25 in 51 to 60 years. 52% were less 
than 51 years when they developed the disease. 
Observation period ranged from 10 to 156 months, 
mean being 39.2 months. 11 (21%) had stable or 
unstable angina while 16 (31%) had acute 
myocardial infarction (AMI) as the first presentation 
and 25 (48%) were asymptomatic. These 25 
aircrew were found to have evidence of reversible 
myocardial ischaemia in either treadmill test or on 
stress thallium myocardial perfusion studies. 

10 (18%) aircrew were obese with BMI more 

than 30. 4 (8%) had diabetes mellitus (DM), 3 

detected for the first time during the investigations, 

while 1 had impaired glucose tolerance which had 

progressed. 4 (8%) had family history of premature 

CHD and 11 (21%) had hypertension. 30 (58%) 

were active smokers and 70% of these had been 

smoking for last 20 years. 27 (52%) had two or 

more than two coronary risk factors, of which 

smoking and dyslipidemia were the commonest 

combination. 

32 (62%) aircrew had dyslipidemia. High 

LDL, high triglycerides and low HDL was the 

commonest combination in the lipid profile. During 

the follow up of aircrew with dyslipidemia only 11 

(21%) had lipid lowering drugs, that too, irregularly. 

The reasons for this were not always known. It may 

have been because of poor communication 

between cardiovascular specialists and referring 

physicians, lack of symptoms in patient and 

variation in the lipid profile reported by different 

laboratories. 

4 (8%) aircrew had insignificant CHD with less 

than 50% narrowing of the lumen diameter. 22 

(42%) had multi-vessel disease with 13 having 

double vessel disease and 9 having triple vessel 

disease (TVD). Single vessel disease (SVD) was 

present in 26 (50%) aircrew. None of these aircrew 

had left main artery disease. 

8 (15%) aircrew had left ventricular dysfunction on 

left ventricular angiography. 44 aircrew (85%) LV 

function was preserved. 

 

 



Angiographic profile of aircrew: Sharma JK 

 
 

Ind J Aerospace Med 46(2), 2002 

 

12 (23%) aircrew underwent CABGS. All had 

undergone CABGS by conventional method on 

cardiopulmonary bypass, except one who 

underwent CABGS by mid-CAB method. One 

patient had all saphenous venous grafts for TVD. 3 

other aircrew had mixed arterial and venous grafts, 

while 8 aircrew had only arterial grafts. 

21 (39%) aircrew underwent 

revascularization by PTCA. 2 aircrew underwent 

plain old balloon angioplasty while all others had 

PTCA by stent implantation. 1 patient had 

congenital a cyanotic heart disease in the form of 

coronary arterio-venous fistula along with CHD. He 

was managed with PTCA with stent implantation for 

single vessel disease and coil embolizations in two 

fistula (left anterior descending (LAD) and 

pulmonary artery) with adequate results. 1 patient 

had two stents implanted along with PTCA, while all 

others had single stent implantation. 4 aircrew had 

instant restenosis 8 to 10 months following PTCA. 1 

patient out of these 4 cases of instant restenosis 

was managed successfully with rotablation, PTCA 

and stent implantation, while 3 others did not 

undergo any repeat revascularization procedures 

and were not reflighted. 

Out of 33 (62%) aircrew who underwent' 

revascularization procedures, 7 aircrew developed 

major adverse cardiac events, 2 had blocked grafts 

after having undergone CABGS, the blocked grafts 

being saphenous venous grafts. 4 aircrew had 

instant restenosis after PTCA, 1 had acute 

myocardial infarction (AMI) after CABGS. 

In this study 6 aircrew were under the age of 

41 years. 2 had single vessel disease and 4 aircrew 

had triple vessel disease. 1 patient of single vessel 

disease presented with AMI and was managed with 

PTCA with stent implantation in LAD. This resulted 

in instant restenosis and he was not reflighted. 

Another patient of SVD underwent PTCA with stent 

implantation in right coronary artery and also 

developed instant restenosis which was managed 

with rotablation. 2 aircrew with TVD underwent 

CABGS and both developed blockage of the grafts 

subsequently. In the remaining two aircrew with 

TVD, LV function was normal and both these 

aircrew were asymptomatic, hence medical 

management was recommended. Young aircrews 

with CHD have accelerated progress of the disease 

and usually undergo repeated revascularization 

procedures. 

33 (62%) of the 52 aircrew included in this 

study were reflighted as they met the criterial laid 

down in the Indian Air Publication (IAP) / DGCA 

guidelines. The reflighted aircrews were 

asymptomatic, had good effort tolerance, were not 

on cardioactive drugs and did not have either 

arrhythmias or silent ischaemia on both resting and 

ambulatory ECG. They had no evidence of LV 

dysfunction, gross regional wall abnormalities, 

cardiomyopathy or valvular heart disease on 

echocardiography and doppler studies. They also 

had no evidence of reversible myocardial ischaemia 

on treadmill test and stress thallium myocardial 

perfusion / MUGA studies. They also did not show 

any progression of the disease either in the native 

coronary vessels or restenosis in the angioplasted 

vessels on repeat CART. No blockage of grafted 

vessels was seen in the aircrew that had undergone 

CABGS. The LV function in all these aircrew was 

normal on LV angiography. 

19 (37%) aircrew could not meet the above 

mentioned criteria and were not reflighted. Analysis 

revealed that 1 had refused to undergo 

revascularization for SVD, 5 had progression of the 

disease after revascularization procedures with 3 

having instant restenosis after PTCA and 2 having 

blocked grafts after CABGS, while 13 were not 

advised revascularization procedures. In these 13 

aircrew, 4 had gross LV dysfunction as there was 

no viable myocardium on non-invasive assessment, 

while 9 had extensive disease so that 

revascularization procedures such as PTCA or 

CABGS were not recommended. 

Discussion 
It is widely realized that at present, developing 

countries contribute a greater share to the global 

burden of cardiovascular disease than the 

developed
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countries [1]. During last 30 years CHD rates in 

India have doubled in both rural and urban India, 

more alarming is the much higher rates among 

young Indians [3, 6, 8, 11]. In this study 27 (53%) 

aircrew were in the age group of 30 to 50 years 

while 6(11%) aircrew were less than 41 years old. 

Clinical presentation of CHD ranges widely from 

asymptomatic, stable or unstable angina, acute MI 

and sudden death. In this study 25 (48%) aircrew 

had no symptoms but CHD was detected among 

them by TMT or stress thallium test. 6(11%) aircrew 

had extensive disease by the time CHD was 

detected among them. Stringent evaluation to 

detect various coronary risk factors and the disease 

should be applied, so that appropriate risk reduction 

strategy can be undertaken. Smoking increases the 

risk of CHD by three to five times. 58% of our 

aircrew were active smokers. While the trend for 

smoking in western countries is on the decline, it is 

increasing in our country. 

A combination of high cholesterol, high LDL 

and high triglycerides and low HDL has been 

described in Indians and the same is reflected in 

this study. Multiple risk factors were present in 52% 

of the aircrew. 

               There is a graded and continuous 

relationship between total cholesterol and risk of 

CHD. Total cholesterol levels may underestimate 

the risk of CHD in aircrew with low HDL (common in 

Indians). In the last five years several randomized 

clinical trials have clearly demonstrated that 

adequate lipid lowering therapy with HMG - CoA 

reducatase inhibitors (statins) can dramatically alter 

the natural history of the disease [13-17]. The 

statins reduce LDL, triglycerides and total 

cholesterol as well as increase the HDL levels, 

thereby slowing, arresting or even reversing the 

progress of atherosclerosis. The higher than 

anticipated benefit from statins is best explained by 

stabilization of vulnerable plaque, antithrombotic, 

antiplatlet properties and reversal of endothelium 

dysfunction. Statins reduce major adverse cardiac 

events including coronary deaths and the need for 

coronary revascularization procedures by 30 to 

45%. In this study majority of aircrew with 

dyslipodomia were not on any lipid lowering drugs. 

Effective steps need to be taken in this regard. 4 

(8%) aircrew had insignificant disease but they 

require regular periodical review since disease 

progresses steadily and these may cause major 

adverse cardiac events if risk factors remain 

uncontrolled. There is no simple relation between 

size of a plaque and its vulnerability to rupture. 

Plaque composition rather than size is the important 

factor in plaque rupture [13, 18-22]. PTCA is more 

successful in relieving angina than medical therapy 

but the major limitation is restenosis that occurs at a 

rate of 12-53% [23-27]. Improvements in stents 

have reduced the rate of restenosis. The new entity 

of instant restenosis after PTCA has serious 

consequences as was evident in 3 of the aircrew. 

CABGS is also highly effective in relieving angina 

and improves survival in a select subset of aircrew 

with left main disease and multivessel disease with 

LV dysfunction. Although early patency is excellent, 

a redo CABG in 50% aircrew is needed within 10 

years in those with saphenous venous grafts [28-

29]. Younger aircrews, in general, tend to have 

more revascularization procedures performed. 

There have been several trials of PTCA vs CABGS 

such as RITA, CABRI, EAST and BARI with no 

difference in death and AMI at the end of 5 years 

[30-33]. Relief of angina and requirements for 

repeat revascularization procedure is better among 

CABG patients than those who have undergone 

PTCA. Since coronary revascularization procedures 

have no impact on the natural history of CHD, these 

are only palliative procedures. 

A number of studies have demonstrated the 

beneficial effects of comprehensive life style 

changes (low fat diet, stress management training, 

and moderate aerobic exercises, maintenance of 

desirable body weight and cessation of smoking) on 

regression of atherosclerosis and correction of 

dyslipidemia [34-37]. 

 

Conclusion 
        It is concluded that CHD started early and 

progresses at an accelerated rate among the 

aircrew. Multiple risk factors were present in most 

aircrew withCHD. Aircrews with dyslipidemia were 

not on adequate lipid lowering drugs. There is a 

high rejection rate among aircrew with CHD. 
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