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In this second decade of coronary artery surgery, 
the number of procedures has increased 15% to 20% 
each year. Seventy-five percent of these operations 
are performed in the private sector.1 Advances in 
myocardial protection, number of grafts per pa-
tient, blood usage, and perioperative management 
require close surveillance to determine the impact 
on early and late clinical results.2 

Results of coronary artery surgery from The 
Cleveland Clinic Foundation include a 10- to 13-
year follow-up of 741 patients in the 1967 to 1970 
experience3 and 5-year survival from 1000 patient 
cohorts from 1971 to 1974.4 In 1980 we reviewed 
the experience of the previous year in coronary 
artery surgery.5 Herein we report all cases of isolated 
bypass grafting during 1980. 

Methods 

All patients who underwent only myocardial re-
vascularization from January 1, 1980 through De-
cember 31, 1980 were entered into a computer base 
registry. Included were patients who underwent 
emergency and elective surgery, reoperations, and 
had normal or abnormal left ventricular function. 
Patients who underwent coronary artery bypass 
surgery combined with either peripheral vascular 
operations, ventricular aneurysmectomy, or valve 
repair or replacement were excluded. 
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Clinical characteristics 

A total of 2443 patients, 2121 (86.8%) 
men and 322 (13.2%) women were op-
erated on in the calendar year 1980. 
T h e age range was 28 through 80 years. 
T h e median age increased from 57 years 
in 1979 to 58 in 1980, continuing the 
upward t rend of the past 13 years. Pre-
operatively, 562 (23.0%) had no symp-
toms or mild symptoms, 1463 (59.9%) 
had moderate angina, and 418 (17.1%) 
had severe or unstable angina. These 
findings are a t t r ibuted to earlier refer-
ral, better medical management , and a 
t rend toward selection based on pa-
thoanatomy. There were little or no 
changes statistically between 1979 and 
1980 patients regarding hypertension, 
diabetes, or serum cholesterol and tri-
glyceride levels. Angiographic charac-
teristics are shown in Table I. 

Perioperative management 

With few exceptions management 
procedures intraoperatively and post-
operatively are similar to those reported 
in the 1979 review. There is a trend 
toward greater use of a single venous 
drainage cannula rather than bicaval 
venous cannulat ion. Vent ing techniques 
are individualized, but an aortic vent is 
now widely used. It is appreciated, how-
ever, that bicaval cannulat ion with 
atrioventricular venting techniques 
gives opt imal myocardial protection 
and is preferred in complicated cases. 

Table 1. Angiographic characteristics 
(narrowing >49%) 

Patients 

No. % 

229 9.4 
630 25 .8 

1274 52.1 
3 1 0 12.7 

1122 45 .9 
1321 54.1 
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Table 2. Myocardial revascularization 
mortality, 1980 

No. of 
Cause patients 

I s c h e m i a / i n f a r c t i o n / l o w o u t p u t 14 
Cerebrovascular acc ident 7 
S u d d e n d e a t h 3 
Medias t in i t i s 2 
P n e u m o n i a 1 

T h e blood conservation protocol estab-
lished in 19786 has been modified 
slightly in that blood collected in the 
operat ing room is processed centrally in 
the blood bank and returned as packed 
cells. 
Results 

From J a n u a r y 1, 1980 to December 
31, 1980, seven staff surgeons performed 
isolated revascularization operations on 
2443 patients at the Cleveland Clinic; 
2.6 bypass grafts were performed per 
pat ient; and the hospital mortali ty was 
1.1% (27 patients). Mortal i ty for men 
was 0.8% (17 patients) and for women 
3.1% (10 patients). Of 818 patients 
(33.5%) who received internal mam-
mary artery grafts the hospital mortali ty 
was 0.1% (one patient) . T h e incidence 
of reoperation for coronary artery dis-
ease was 6.3% (153 patients); the oper-
ative mortality was 2.6% (four patients) 
in this subset. 

Of the 27 deaths (Table 2), 14 patients 
died of ischemia, infarction, or low car-
diac output ; seven died within the first 
24 to 48 hours, and two patients died at 
8 and 9 days, respectively. Of the two 
patients who died intraoperatively, one 
experienced prolonged ischemia during 
a reoperation. This patient had received 
mediastinal radiation therapy for Hodg-
kin's disease. T h e second pat ient was a 
69-year-old woman with subtotal ob-
struction of the left main t runk; total 
obstruction of the left anterior descend-
ing and circumflex arteries; subtotal 
right coronary artery occlusion; and se-

One-vesse l disease 
Two-vesse l disease 
Three-vessel disease 
Left m a i n coronary artery dis-

ease 
N o r m a l left ventricle 
A b n o r m a l left ventricle 
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Table 3. Postoperative complications 
Patients 

No. % 

Reoperation for bleeding 73 3.0 
Stroke 37 1.5 
Congestive heart failure 29 1.2 
Respiratory insufficiency 26 1.1 
Myocardial infarction 23 0.9 
Renal failure 21 0.9 
W o u n d complication 21 0.9 
GI bleeding 6 0.2 
Noncerebral embolus 4 0.2 

vere, diffuse impairment of left ventric-
ular function. Extracorporeal circula-
tory bypass could not be discontinued 
and she died in the operat ing room. 

T h e second leading cause of death 
was cerebrovascular accident (seven pa-
tients). Three other patients died sud-
denly on a regular nursing floor, pre-
sumably secondary to ar rhythmia or 
myocardial infarction. T w o patients 
died of the effects of mediastinitis and 
another of Pseudomonas pneumonia. 

T h e intraaortic balloon p u m p (IABP) 
was used in 84 patients in 1980 in com-
parison with 80 patients in 1979. Of the 
84 patients, the IABP was placed pre-
operatively in 13, intraoperatively in 50, 
and after the first 12 hours in 21. 
Twenty-three of the 84 patients had 
percutaneous insertion. Forty-eight of 
the 84 survived and were discharged. 

Twenty-three patients (0.9%) had 
perioperative or postoperative myocar-
dial infarctions defined as new Q waves 
during the 1980 period. Seventy-three 
patients (3.0%) were reoperated on for 
the control of persistent bleeding post-
operatively. Complications are listed in 
Table 3. 

Summary 

Coronary bypass surgery was per-
formed on 2443 patients in 1980; 2416 
(98.9%) survived and were discharged 
from the hospital. An average of 2.6 
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grafts per pat ient was performed. Of the 
27 patients (1.1%) who died in the hos-
pital, 14 died of ischemia/infarction or 
low cardiac output . Revascularization 
of patients with impaired left ventricles 
and diffuse atherosclerosis requires close 
hemodynamic monitoring dur ing in-
duction and cannulation. Uniform myo-
cardial distribution of cold cardioplegia 
solution and expeditious performance of 
graft ing are crucial in myocardial pro-
tection. Intraoperative or early hospital 
death can usually be at t r ibuted to insta-
bility at outset of the procedure, diffuse 
atherosclerosis, or unrecognized infarc-
tion, which occurred within a day or 
two preoperatively. T h e number of cor-
onary artery reoperations increased to 
153 in 1980 accounting for 6.3% of our 
operative volume. T h e incidence of 
IABP use, including preoperative inser-
tion for unstable angina, did not 
change. 

T h e operative mortality was 1.1% and 
major morbidity continued to decline. 
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