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As you all know, Alr Marshal Subrolo
Mukerjee laid the foundation of the IAF and it was
his foresightedness thal led to the developmant of
Aviation Medicine in India and | am happy that the
meadical wing ol 1AF Is one of the toremost of is
kind in the world. | have been asked to talk on
surgery of coronary artery disease. Coronary
arlery disease is becoming of great Interest,
gspecially in the Armed Forces because it culs
sho the careers ol a large number ol ils
parsonnel. We are becoming more and more
involvad in their management as an increasing
number ol Armed Forces personnel are being
referred to us tor Coronary Arlery Bypass Grafling
Surgery (CABG). Treatment of coronary artery
disease (CAD), whether it is medical therapy |,
coronary arlery bypass surgery or more recently,
Percutancous Transluminal Coronary Angioplasty
(PFTCA), is palliative in nature. Coronary
atherosclerosis cannol be cured al the present bul
its darnaging eflecls can be delayed or prevented

The basic problem in CAD is the
development of atherosclerctic obstruction in the
coronary arieries. Unless lhese obslruclions
involve more than 75% of the cross sectional area
of the lumen ol the blood vessels, the reduction in
blood supply may nol be much and lhe palien
may be completely asympiomatic, as the
chstructed arfery can supply encugh blood 1o
meel the needs of the myocardium under resling
conditions. However, when the patienl exercises,
the amount of blocd that goes through the
cbstructed ardery cannct meet the increased
myccardial demands and that is when anging
manifests. Madical treatment of CAD has two
aims - reduction of workload of the heant or
redistribution of the blecd tlow through coliateral
channels to ischaemic areas. It can not produce a
sustained increase in bipod supply 1o all areas of
myocardium in the presence of significant CAD.
Medical treatment theretore, has its limitalions.
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The most direct means of restoring blood
supply through an obstructed coronary artery is by
ballcon angioplasty (PTCA). This techniqua was
pioneered in Switzerland by Andreas Gruanlzig in
1976. QObviously, it you gcan relieve the
obstruction, that would be far better than
bypassing the arery aor giving medicines 1o
reduce the workload of the heart. The decision
regarding the proper therapy - surgery, medical
treatment or PTCA will depend on the distribution
ol the obstructions in the coronary arteries as
determined by coronary anglography. Investigations
such as nuclear sludies and exarcizse lasls give
pairters bul do not help in deciding the (therapeutic
stralegy for an indvidual patient,

The lelt corpnary arlary divides into antarior
descending and circumflex artery and a number of
studies have demonstrated that mest of patienls
with left main CAD do best with CABG and not
medical treatment.

In Weslern countrigs, patients do nol want
their life style to be affected, whereas In India,
patienis come for surgery only when thay cannot
conlinue any longer on medical therapy alone,
There is also a group of patients with silent
myocardial ischaemia, picked up by various
non-invasive lests and on coronary angiography,
who are seen lo have crilical obstruction needing
PTCA or CABG. |t a patienl has three vessel
disease, a number of studies have demanstrated
that he doss betler with surgery. However,
cardiologists are now doing balloon angioplasty
even in patients with three vessel disease,
provided the lesions are suitable for balloon
dilatation. The bypass operation works by bringing
extra blood supply from the aorla or internal
mammary ariery {o the aftected artery beyond the
point of cbstruction. Symptoms alone cannot
indicate which patients need angiography. Many
patienis with minimal angina or even no angina
have severe CAD. Periodic checkups and once a
year stress tesls can pick up a{drge percentage
of patients with myocardidl ischagmia.
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The lechnique of PTCA has revolutionized
the treatment of CAD but unfortunately it is not
applicable to all cases. The same applies for
CABG. Palients with diffuse disease are nol the
best candidales for surgery. Medical therapy is
superior to bypass surgery in cases where there
is dilfuse obstruction in the distal segments of the
arleries,

Surgery can also be used to repair
perorations of inter-ventricular seplum as a
consequence ol myocardial infarction (MI) and
also for resecling aneurysms of the left ventricle
(LV). These procedures are usually combined
with bypass surgery. The hean expends a lot of
energy in-expanding the aneurysmal porticn ol the
LV, By resecting the aneurysm and restoring the
geometry of the LV, the efliciency of the hean s
improved. Removal of the clols usually present
within the aneurysm obviates the danger ol
thrombo-embolic complications.,

. Most surgecns now believe in the concepl
of tolal revascularisation of the myocardium. If an
artery can not be bypassed, reconstruction of the
artery is done by removing the alheromalous
plaque and repairing il with vein palch in some
cases, This procedure is rarely used as the long
term ettects of endarerectomy are not as good as
bypass without endarderectomy. The entire
atheromatous plague shouid be removed and
patient anticoagulated for 8-12 weeks 1o improve
results. Endarterectomy is associated with higher
incidence of peri-operative infarction. Grasn and
associales popularized the inlemal mammary
artery as & bypass conduit and the technigue has
gained wide acceptance over the years. This
artery 1o artery bypass is superior o
aorio-coronary  saphencus vein bypass with
respect to long term patency which is more than
895% at 10 years, as compared 1o 80% to 70% for
vein gratts. Unfortunately these arteries can not
reach the back of the heart, therefore, thair usa is
restricted to certain arleries such as the leil
anterior descending, proximal right coronary
artery and proximal marginal branches of the
circumfiex artery. Vein grafts show degenerative
changes and alheromatous deposition in their
walls with the passage of time and may ultimately
become totally occluded.
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Cne of lhe pre-requisile before coronary
arery bypass surgery is support of circulation with
heart-lung machine. During the operation, we do
not apen the heart but work on the arteries on ils
surface but we require a heart that is completely
still because one has to perlorm microvascular
surgery. These days we use lhe membrane
oxygenalors as they provide the most
physiological circulatory support during operation.
We also need a good anaesthetist, otharwise the
maorbidity ol the operation can be high. With good
anaesthesia, good perlusion and meticulous
surgery, the CABG operation is one of the salesi
ol all surgical operations. In centres where the
operalion has been standardised, the mortality o
the procedure in uncomplicated cases Is less than
1%. Alter gaining sufficiant experience, we started
combining these operations with  other
procedures. These days it is quite common for us
to do bypass surgery with replacemant of one or
more heart valves, resection ol lefl venltricular
anaurysms or repair of ventricular pertorations,

A large number of studies have been
conducted abroad on the long lermn resulls of
CABG surgery. | am nol sure whether these arg
applicable to our Indian patients because our
patients are different in many respects, bul we
can gain some idea aboul whal the long term
resulls are likely 1o be. Many sludies have given
us informalion regarding which of the patients do
betler with bypass surgery and which do not. We
have found that patients with leftl main coronary
artery disease do beller with surgery than with
any other form of treatment. Patients with three
vessel disease, especially when associated with
left ventricle dysfunction, do betler with bypass
than with any oiher form of treatment. If the
patients has a critical lesion in the proximal lefl
anlerior descending ariery compromising the
bicod supply to a large portion of the myocardium,
surgery gives better long term resulls bul today
some of these cases can be deall with equally
well by balloon angioplasty. If the vessel fails to
difate, we can take up the paticnt for surgery. We
have also found, that, if the patient has abnormal
resting ECGs, heé doss better with surgery.
FPatients wilth strongly positive stress tests also do
better with surgery than with medical treatmant.
Patients who have associated disease such as
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valvular hean disease, aneurysm of the ventricles
or peroralions of lhe seplum do better with
surgery, because we can deal wilh
haemodynamic problem that places additional
burden on the ischaemic myocardium. These
days, the risk of combining valve surgery with
coronary bypass surgery is less than 3%.

Mearly one third of the patients who come
to us have unslable angina. This is not so abroad,
where most of the patients come for surgery with
stable angina. Our patienls come with advanced
disease and often have angina that is nol
controlled by meadical freatment. Qur basic
approach lor patients with unstable angina is to
try and stabilise them with stepped up medical
treatment. We put them to rest, sedate them, rule
oul MI, and intensify the medical therapy. I the
patient has hyperension, arrhylhmias or
congestive heart failure, we control these. If the
patient does nol stabilize, we take the patient to
catheterisalion laboralory lor  coronary
angiography and then decide whether PTCA of
culprit lesions is possible. If this is not possible we
take up the patient for immediate CABG surgery
It the coronary angiography reveals normal
coronary arteries, (surprisingly 10% of patients
wilth unstable angina have normal coronary
arteries), these palienls usually have spasm of
the arteries and do well with wilhdrawal of bela
blocking drugs and addition of calcium channel
blocking drugs which have a specific effect in
relieving coronary arlery spasm. Il the palient has
left main coronary artery disease, we consider
him for emergency surgery. If he has three vessel
disease with good dislal anatomy, we consider
him for angioplasty or surgery. Surgery, however,
is preferable because balloon angioplasty in such
cases is nol only risky but also expensive
because each balloon costs § 700-800 and
patient may end up spending somelhing like
M= 50-60 thousand whereas CABG surgery will
cost less. Il il is not possible to carry out
angioplasty because of unsuitable distal analomy,
or surgery because of global venincular
dysfunclion, lhen there is no choice but to step up
medical treatmeni. Bypass surgery 15 only
palliative and not curative and uniess the palient
takes care of himsell, he can not expect good
results.
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Between 1979 and 1984, wea did nol have
much experience ol coronary bypass surgery
and we had done 68 patients with an overall
7.4% mortality. But alter May 1984 1ill date, al
Apollo Hospital, we have done surgery on 1756
patients with an overall 2.8% mortality. This
group also ingludes patients with combined
procedures, patients with impaired ventricles
and nearly '4™ of patients had unstable angina,
a large number of them had chronic bronchitis
because nearly 40% of these patients were
smokers. | would like to emphasise that there Is
now incontrovertible evidence that smoking
promotes CAD and smokers have a lesser
chance of good resull from CABG surgery or
PTCA, should they require these proceduras,
Bronchial asthma and cerebrovascular disease
are nol common assccialions. For some reason,
atherosclerosis atlecls coronary arterigs more
than other arterles in Indlans, Why this |s 50, we
do not know.

The associated procedures which we did
were aorlic wvalve replacement, mitral wvalve
replacement, mitral valve repair, double valve
replacement, aneurysectomy of the left ventricle,
repair of pedorations of the inter-ventricular
septum and pacemaker implants. We have doneg
tordy two of these combined procedures. These
days we do not attempt single grafts, most of
them have PTCA instead. Gralls ranged from one
to six in number, the most frequent being three
graft surgery. We have used the internal
mammary arlery in 451 patients and now thess
numbers are increasing because every patients
has at least one mammary bypass.

By the end of one year, 10-15% gralls
became blocked because of progression of lesion
in the native vessel or development of lesion in
the wvein grafl or il a grafl is attached to a small
ariery with poor run off. When the blood flow
through a bypass graft is less than'40 ml/min,
blood within the grall tends to clot. Mortality in
stable angina has been legs than 1%. Around 8%
of patients will have ECG changes ot
peri-oparative Ml. Less than 10-15% of these
patients develop low cardiac oulpul problems.
After one year, the mortality is 1-2% and 75 to
85% remain angina free. After 5 years, 60-70%
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remain angina free and after 10 years, 50 1o 60%
of the patients remain angina free.

In our series ol 1756 patients, there were
51 hospital deaths, and of these 22 patients had
peri-operalive infarction. In earlicr days we did nol
know how to select the patients for surgery. We
operated on a larger number of patients who had
diffusely diseased areries. These mistakes are
now becoming less commeon wilth the experience
we have gained. Posl operative renal failure has
been a problem because 4" of our patients have
been diabetics and many of them had undelected
diabetic nephropalhy. Neurclogical complications
have been rare. Bleeding and lamponade are not
uncommon complications as most of these
patients were on Aspirin and Persantin therapy
prior 1o surgery. Of the 1705 survivors there were
8 lale deaths. More than 85% of the survivors are
angina free and doing well. More than 75% have
negative stress test. We have also had extensive
experience with PTCA, the largest in the country
with 330 angioplasties done so far. The real
secrel lies in selection of patients and if you do
not select patients properly, you are not going 1o
have good long term effects.
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To summarise, coronary bypass surgery 1s
a very uselul method of treating coronary artery
disease. Balloon angioplasty and bypass surgery
are complementary techniques and are not
mutually exclusive of each other. Balloon
angloplasty is far more acceptable to the patient
than coronary bypass hecause he is out ot
hospital within a day or two and there ara no
incisions to heal It is a marvelous technique but it
has Its limitations and dangers. We have had 7
patients oul ol 330 who crashed during
angioplasty and had to have emergency bypass
surgery and of thesa, one patient died. We have
found, that some ol the bypass surgery cases
who come with the recurrent angina are benefited
by angioplasty. All treatment that we can ofler the
patient with coronary arery disease today is
palliative and not curative in the stricl sense ol the
ward, All the same, by the judicious application of
one or the other of the three modes of therapy
available to us, we can improve the lite span as
well as the quality of life of the individual patient.
This is where the surgical and medical treatment
rermnains today.
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