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Choice of therapy for multivessel coronary artery disease
with non-disabling symptoms
V. DEV, H. S. WASIR

INTRODUCTION
Coronary artery bypass surgery has been proved effective
in ameliorating symptoms, increasing exercise tolerance
and improving the quality of life in patients with moderate
to severe angina pectoris.t+ Surgery is clearly indicated
for patients with disabling angina which persists despite
medical therapy or for patients with less severe angina
who are not ready to accept restrictions on their life-style.

Randomized and non-randomized studies have con-
firmed the benefit of surgery in patients with most subsets
of left main coronary artery disease.>? The randomized
trials are unanimous in showing that survival rates do not
improve with surgery in patients with single or double vessel
disease. However, a re-analysis of the European Coronary
Surgery study showed improved survival rates with
surgery in cases of double vessel disease having a severe
proximal stenosis of the left anterior descending artery. 6

But, in patients with triple vessel disease the results of
surgery in various trials appear contradictory. The Vet-
erans' Administration study> and the Coronary Artery
Surgery (CAS) study" showed that surgery did not benefit
this group as a whole whereas the European study"
showed an improved survival. Similarly in the non-
randomized Seattle Heart Watch study an improved
survival was reported with surgery in triple vessel disease."

A comparison of the European study with the CAS
study reveals that the chances of survival with surgery
were identical (94% at 5 years) and the differences lay in
the low annual attrition rates of medically treated patients
in the CAS study (1.4% vs. 3.5%). This result cannot be
explained by the difference in the quality of drug therapy
(the European study used a wider range of anti-anginals,
including calcium channel blocking drugs) or the quality
of surgery. Apparently in the CAS study the randomiza-
tion procedure selected patients inherently at low risk.
This inference is also supported by the fact that survival in
the randomizable but non-randomized patients in the
CAS study registry was identical to the randomized medical
therapy group (94% at 5 years) whereas non-randomizable
patients had a lower survival rate of 82% at 5 years (iden-
tical to the survival in the randomized medical therapy
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group of the European study). In randomized studies the
prognosis of medically treated patients with triple vessel
disease is far better than that reported in the earlier
'natural history' studies of coronary artery disease. 10 The
difference in the results of the randomized trials may
hence be related to the selection of patients with varying
survival risk. The prognosis of patients within specific
angiographic subsets may vary remarkably and the
benefit from surgery is likely to occur only in the 'high
risk' subgroups. Patients at 'low risk' tend to do well irres-
pective of therapy.

Recent investigations of coronary vascular reserve
show that the physiological effects of most coronary
obstructions cannot be determined accurately by conven- .
tional angiography."-" Stratification of risk in coronary
artery disease therefore requires an assessment of the
physiological importance of the anatomical lesions. Two
major determinants of prognosis in coronary artery disease
are: (i) the extent of the damaged myocardium mea-
sured by parameters of left ventricular function at rest and
(ii) the extent of jeopardized myocardium measured by
various parameters of exercise-induced ischaemia.

LEFT VENTRICULAR FUNCTION
Numerous studies have confirmed the prognostic impor-
tance of resting left ventricular function as an index of a
damaged left ventricular myocardium.7,9,B-18 In multi-
centre post-infarction research group data, the left
ventricular ejection fraction (LVEF) was one of the most
important determinants of prognosis during the first year
after myocardial infarction with mortality increasing
exponentially as the LVEF fell below 40% .16 Ventricular
function is also a major predictor of survival in patients
with chronic stable angina. Multivariate analysis showed
LVEF to be the single most important prognostic index in
all patients including those with triple vessel disease. 14

A re-analysis of the Veteran's Administration study
and the CAS study in relation to the ventricular function
showed significant benefit of surgery in patients with triple
vessel disease and impaired ventricular function. In the
Veteran's Administration study, the long-term results of
surgically treated patients showed a significant increase in
survival when compared with medically treated patients
(76% and 52% at 7 years; 50% and 38% at 11 yearsj.I>
Similarly, results of the CAS study showed a trend
towards improved survival in surgically treated patients
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with triple. vessel disease and ventricular dysfunction
(ejection fraction: 0.35 to 0.50) at 5 years (90% vs. 80%
survival; p=0.06) and a significant survival benefit at 7
years (88% vs. 65%;p<0.OO5).13Though the non-randomized
Seattle Heart Watch study showed survival benefit in the
overall triple vessel disease group, further analysis
revealed that this advantage is largely restricted to the
subgroup with moderate left ventricular dysfunction
(ejection fraction = 0.35 to 0.50).9 Non-randomized
studies evaluating patients with angina, multivessel coro-
nary artery disease and severe left ventricular dysfunction
(ejection fraction <0.35) also reveal improved survival
with coronary surgery.19,20The European study has not
been analysed as it did not include patients with poor ven-
tricular function.

EXERCISE-INDUCED ISCHAEMIA
Non-invasive tests such as exercise electrocardiography,
exercise or dipyridamole thallium scintigraphy and exercise
radionuclide ventriculography can be used to evaluate the
myocardium at risk. Patients with angiographically
documented coronary artery disease with a normal thallium
perfusion scan have an excellent prognosis while patients
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with a similar angiographic picture and extensive reversible
defects are at high risk.21-25In a study including patients
with past myocardial infarctions, multivariate analysis
showed that the most definite predictor of outcome was
the extent of reversible perfusion defects detected by thal-
lium scintigraphy. The number of diseased arteries did
not provide any additional prognostic information.P
Using exercise radionuclide ventriculography and a multi-
variate analysis of resting ejection fraction, exercise ejection
fraction, exercise time, wall motion score and angio-
graphic severity of coronary disease, Pryor et al. found the
exercise ejection fraction to be the only independent and
significant prognostic index.j" No deaths occurred if the
exercise ejection fraction was above 50% but below this
value the mortality increased exponentially. Iskandrian et
al. 27have reported similar results. Kronenberg et al. 28and
Kent et al. 29using exercise radionuclide ventriculography
showed that the exercise ejection fraction improved after
surgery though the degree of improvement was propor-
tional to the preoperative exercise-induced fall in the
ejection fraction. Patients at highest risk showed maximal
benefit.

Jones et ai.30 retrospectively ana lysed their data of
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surgical and medical therapy in non-randomized patients
with coronary artery disease and ventricular dysfunction.
The subgroup of patients that showed substantial
improvement in survival with surgery were identified,
after statistical correction for the baseline differences, by
positive exercise radionuclide ventriculography (fall in
ejection fraction or appearance of wall motion abnor-
malities on exercise). Patients with a negative exercise
radio nuclide ventriculography response did not show any
benefit. A similar trend was observed in patients with
normal ventricular function. In a study of mildly
symptomatic or asymptomatic post-myocardial infarction
patients with normal left ventricular function a significant
improvement in survival was seen with surgery in patients
with more than 5 jeopardized myocardial segments.P An
analysis of patients in the European study showed that the
5-year survival in medically treated patients was 96% in
those with normal baseline electrocardiograms and normal
exercise tests, 83% in those with normal resting electro-
cardiograms and a positive ST segment response to exercise
and 40% in patients with abnormal baseline electro-
cardiograms and ST segment depression on exercise.F
The abnormal exercise electrocardiographic responses
identified high-risk patients. In the CAS study, abnormal
ST segment response to exercise was present in only 55%
of patients and did not identify the high-risk group though
exercise-induced angina did.32Bonow et al. 33studied 117
patients with mild symptoms and preserved left ventricular
function. The patients matched the randomized patients
of the CAS study in baseline characteristics. During sub-
sequent medical therapy, patients with triple vessel disease
who had ST segment depression on exercise (1 mm or
more) and a fall in ejection fraction associated with an
exercise tolerance of 120 Watts or less showed a 4-year
survival of 71%. All the patients who died belonged to
this group. No subsets in the comparable surgical patients
of the CAS study had such a high mortality. Thus, exercise-
induced ischaemia in triple vessel disease identifies a high-
risk subset that is likely to be benefited by surgery.
However, none of the randomized trials has addressed
this question directly though a large body of indirect data
supports this conclusion.

TYPE OF GRAFT AND CHOICE OF THERAPY
The studies analysed above have compared medical
therapy with surgery using the saphenous vein as a conduit.
The saphenous vein has a limited life and a high long term
occlusion rate: at 10 years 50% are completely blocked
and approximately 25% have partially occluded lesions. 34
The internal mammary artery has a better record of long-
term patency and adequacy of blood flow (95% patency
at 10 years"). Just one internal mammary artery graft to
the left anterior descending artery and saphenous vein
grafts to t~e other vessels considerably improves long-
term resu'~~.36Grafting of the internal mammary artery
may liberalize some of the indications for surgery as more
subsets of patients with coronary artery disease are likely
to be benefited.
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CONCLUSION
The prognosis and the need for surgery in coronary artery
disease is determined by the anatomical severity of the
disease, the left ventricular function and the extent of
exercise-induced ischaemia. Fig. 1 shows a way to identify
high-risk patients who are likely to benefit from surgery.
Patients with left main disease, those with triple vessel dis-
ease and moderate ventricular dysfunction, and patients
with triple vessel disease, normal ventricular function and
exercise-induced ischaemia appear to be candidates for
surgery even if their symptoms are non-disabling and can
be controlled by acceptable levels of drug therapy.
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Oral submucous fibrosis
V. N. CHATURVEDI

INTRODUCTION
Oral submucous fibrosis (OSMF) is a chronic insidious
disease sometimes preceded by vesicle formation or
stomatitis but always associated with juxta-epithelial
inflammatory reaction and fibroelastic changes of the
lamina propria with epithelial atrophy. It causes stiffening
of the oral mucosa which becomes dry, blanched and
leathery in consistency and results in trismus (Fig. 1).

HISTORICAL BACKGROUND
As early as 600 BC Sushruta (cited by Mukherjee and
Biswas)! described a condition resembling OSMF and
named it 'Vidari'. Its features were progressive narrowing
of the mouth, depigmentation of the oral mucosa and pain
on taking food. In 1952 it was described among Indian
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migrants in Kenya and was named atrophica idiopathica
(tropicum) mucosum oris. In 1953 a report from Bombay
(India) gave it the name of submucous fibrosis.? Similar
cases were reported from Taiwan in 1954 and were called
idiopathica scleroderma of the mouth. 3 Since then the dis-
ease has been described by various names such as 'sub-
mucous fibrosis of the palate and cheek', 'idiopathic
palatal fibrosis' and 'sclerosing stomatitis'. It derives its
name from the deposition of fibrous tissue in the sub-
mucosal layer of the palate, fauces and cheek which cause
disabling sequelae. No other part of the body is affected.
OSMF is now the most widely accepted and commonly
used term to describe this disease.I+"

PREVALENCE
Oral submucous fibrosis is predominantly seen in India
(prevalence rate 0.2% to 0.5%), and an estimated 2.5
million people suffer from the disease." The disease is
more common in South India9,lOand the state of Kerala
has the highest prevalence. Epidemiological surveys show


