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The initial 400 patients having coronary by-
pass graft surgery at Stanford University Medi-
cal Center have been followed at annual inter-
vals since the time of their surgery between 1969 
and 1971. After excluding those with concomi-
tant aneurysmectomy or valve replacement, 341 
consecutive patients have had sequential follow-
up, 86% of whom are men and 63% of whom 
had prior myocardial infarction. Operative 
mortality in these 341 patients was 4.9%. A more 
recent series of 533 patients operated on be-
tween 1972 and 1973 yielded an overall opera-
tive mortality rate of 2.1%. Operative mortality 
was higher in women (4.3% versus 1.7%), 
higher in patients over age 65 (10.4% versus 
2.3%), and higher in patients with left ventricu-
lographic abnormality (3.1% versus 1.6%). 

Left ventricular dysfunction not only in-
creased operative risk but had a marked effect 
on long-term survival. Patients with moderate 
to severe left ventricular dysfunction had a 60% 
5-year survival versus a 92% survival in patients 
with normal or mild left ventricular dysfunc-
tion. In sequential annual follow-up, the per-
centage of patients with congestive heart failure 
symptoms of Class III or IV severity remained 
between 8% and 12%/yr reflecting the fact that 
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the major attrition of patients oc-
curred f rom the subgroup with mod-
erate to severe heart failure. 

The date when surgery was per-
formed affected not only operative 
mortality but also influenced long-
term survival, as suggested by the 
data shown in Figure 1. These actu-
arial plots show a trend toward im-
proved survival for those patients op-
erated on in more recent years. The 
data are based on results of surgery 
in 170 patients prior to May 1971, 171 
patients between May 1971 and Feb-
ruary 1972, and 533 patients between 
February 1972 and August 1973. Dur-
ing 1971 and 1972, changes in surgi-
cal technique included the use of 
continuous suture technique for the 
distal anastomosis, use of topical 
cooling and induced fibrillation, and 
use of vasodilators postoperatively. 
Although changing patient selection 
factors could account for this t rend, 
this did not seem to be the case, and 
the trend toward improved longevity 
with more recent operative dates sug-
gests that the surgical bypass proce-
dure can beneficially affect survival. 

Figure 2 shows a comparison of 
single-vessel graft ing versus multives-
sel graft ing in the initial 341 patients 

operated on at Stanford. Although 
between 1969 and 1971 not all lesions 
were bypassed, the number of grafts 
closely reflects the extent of coronary 
disease. The fact that patients with 
multivessel grafting have a survival 
curve which is not statistically differ-
ent f rom the survival curve of single-
graft patients is distinctly different 
from previously reported natural his-
tory studies. These results suggest 
that for multivessel disease patients, 
coronary bypass graft surgery may 
exert a beneficial effect on longevity. 

Figure 3 shows the result of sequen-
tial analysis of anginal symptoms as 
reported and interpreted primarily 
by patients' physicians. A grading 
system of 0 to 4 was used with 0 
defined as no angina: 1—defined as 
rare or infrequent episodes, 2 —de-
fined as mild angina precipitated by 
strenuous activity, 3 —defined as an-
gina precipitated by ordinary activi-
ties, and 4 —defined as angina at rest. 
Although surgery clearly benefitted 
anginal symptoms, there was a grad-
ual, progressive, increase in the pro-
portion of patients exhibiting anginal 
symptoms during annual follow-up. 
Our recent studies suggest that this 
redevelopment of angina primarily is 
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Fig. 1 . S u r v i v a l b a s e d o n d a t e o f s u r g e r y . 
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COMPARISON OF SURVIVAL OF PATIENTS WITH SINGLE-VESSEL 
vs MULTI-VESSEL GRAFTING OPERATED PRIOR TO 2/1972 
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Fig. 2. Survival of patients with single-vessel g ra f t ing vs multivessel g ra f t ing . 
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Fig. 3. Result of sequential analysis of anginal symptoms. 

due to progression of coronary dis-
ease rather than graft occlusion. 

We conclude from our studies that 
(1) progressive improvement in op-
erative mortality and survival curves 
has resulted from improvements in 
surgical and postoperative care; (2) 
left ventricular function is a primary 
determinant not only of immediate 
operative mortality, but also o f long-

term survival; (3) multivessel coro-
nary disease, when treated surgically, 
has a prognosis similar to that of 
single-vessel disease (4) the extent of 
relief of angina tends to diminish 
gradually following coronary sur-
gery, but most patients still retain 
some symptomatic benefit from their 
preoperative status. 
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