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Coronary angiography was performed in a series of 1000 pa-
tients (inean age 64 years) under consideration for elective periph-
eral vascular reconstruction at the Cleveland Clinic. Of the 251
patients found to have severe, correctable coronary artery disease
(CAD), 216 underwent myocardial revascularization as a prelimi-
nary procedure. The operative mortality for coronary bypass was
5.5%, but only three early deaths (1.5%) occurred among 200
patients in this subset who subsequently had peripheral vascular
operations. In comparison, vascular procedures were undertaken
with conventional precautions in 16 of the 35 patients with severe,
correctable CAD who declined myocardial revascularization. Two
(12%) of these patients had fatal complications (p = 0.045). Com-
plete late information was available for over 98% of the study
group during follow-up intervals of 3-7 years (mean 4.6 years).
Including the operative mortality of coronary bypass, cardiac
deaths have been reported in 12% of the 216 patients who received
myocardial revascularization, a figure surpassed only by those
having normal coronary arteries (1.2%) or mild to moderate an-
giographic changes (4.4%). Cardiac mortality thus far has occurred
in nine (26 %) of the 35 unoperated patients with severe correctable
CAD (p = 0.033). Five-year cumulative survival for the bypass
subset currently is 72%, compared with 43% in patients with severe
CAD for whom myocardial revascularization was warranted but
never performed (p = 0.001). At the present time, the operative
risk and late survival of selected patients over 70 years of age with
peripheral vascular disease appear to be especially enhanced by
myocardial revascularization.

Index terms: Aortocoronary bypass * Vascular surgery
Cleve Clin Q 53:133-143, Summer 1986

A number of previous reports from the Cleveland Clinic
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Table 1. Results of catheterization*
Stenosis >50% No. Percent

Right coronary . 456 46
Left coronary

Main trunk 45 4

Anterior descending 335 34

Circumflex 345 34
No. of vessels

Single vessel 234 23

Double vessel 201 20

Triple vessel 177 18
Ventricular impairment

None 683 68

Segmental ~ 207 21

Diffuse 110 11

* Results of cardiac catheterization in 1000 patients with peripheral
vascular disease.®

have confirmed that coronary artery disease
(CAD) is the leading cause of perioperative mor-
tality at the time of peripheral vascular recon-
struction and that late survival after vascular
procedures is substantially limited by a high in-
cidence of fatal cardiac events, especially among
patients with conventional preoperative evidence

of ischemic heart disease. From 1969 to 1978,

myocardial infarction accounted for 45% of post-
operative deaths after resection of intact aortic
aneurysms and for 67% of those after elective
aortic_replacement for lower extremity ische-
mia.'”® Differences in early mortality among pa-
tients who had no clinical indication of GAD
(2.9%), those suspected to have CAD based on
traditional clinical criteria (9.6%), and others
who incidentally had received prior myocardial
revascularization (0%) were statistically signifi-
cant (p < 0.01, Fisher exact test). Furthermore,
a comprehensive survey of 861 patients who had
successful surgical treatment of aortic aneurysms,
extremity ischemia, or cerebrovascular disease at
this center demonstrated that late survival at a
mean of eight postoperative years was distinctly
worse than the anticipated surv1val for a normal
population of the same age.*

During the same decade in which these series
were collected, 331 patients required simultane-
ous carotid endarterectomy and coronary bypass
at the Cleveland Clinic, and this group has pro-
vided an unusual opportunity to study the results
of a planned surgical approach to synchronous
peripheral vascular and coronary disease.® Al-
though the early mortality for combined opera-
tions was 5.7%, five-year actuarial survival fol-
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lowing 312 successful procedures was 83%, a
figure that is far superior (» < 0.0005) to survival
among patients of similar age who were suspected
to have coronary involvement but received ca-
rotid endarterectomy alone during the same era
(62%).° Since these composite data suggest that
timely myocardial revascularization may enhance
the operative risk and life expectancy of selected
peripheral vascular patients with associated CAD,
preoperative coronary angiography was recom-
mended for all of those under serious considera-
tion for elective vascular procedures beginning
in 1978.7 -

Of the first 1000 patients entered into this
prospective study, 251 were found to have asso-
ciated CAD of sufficient severity to warrant cor-
onary bypass, including 34% of the group sus-
pected by clinical criteria to have coronary in-
volvement and 14% of those who were not (p =
2 X 107"%).* Myocardial revascularization was
performed in 216 of these 251 patients, while 35
others either declined cardiac procedures or
were excluded from them because of concurrent
pulmonary disease or additional considerations.
The operative mortality for preliminary coro-
nary bypass was 5.5%, but there were only 21
deaths among 796 patients (2.6%) in this series
who underwent a total of 1066 (2.0%) peripheral
vascular operations. Most importantly, the early
mortality rate for subsequent vascular proce-
dures performed in 130 patients after planned,
preliminary myocardial revascularization was
limited to 0.8%.

This is the first in a series of reports to present
the late clinical course during follow-up intervals
of 3-7 years (mean, 4.6 years) for all patients
entered into this prospective study. The perspec-
tive of the data included in this (age, clinical
cardiac status) and a second report (sex, hyper-
tension, and diabetes) will facilitate survival com-
parisons between the 1000 patients evaluated
with coronary angiography and other large
groups of peripheral vascular patients who pre-
viously were treated at the Cleveland Cllnlc using
conventional preoperative assessment.* The con-
cluding report will describe late results in the
prospective study group according to specific
catheterization features, such as single or multi-
ple-vessel involvement and ventricular function.

Materials and methods
A comprehensive review of our approach has
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Table 2. Deaths after vascular reconstruction*®
Peripheral vascular operative deaths
k Age <60 Age 60-69 Age >70 Total.
Coronary
angiographic classification No. No. % No. % No. % No. %
Normal coronary arteries 74 1/44 2.3 0/25 — 0/5 — 1 1.4
Mild to moderate CAD 278 2/109 1.8 1/105 1.0 2/64 3.1 5 1.8
Advanced but compensated 250 0/64 — 4/109 3.7 5/77 6.5 9 3.6
CAD
Severe correctable CAD
With bypass 200 1/59 1.7 2/78 2.6 0/63 — 3 1.5
No bypass 16 0/2 — 1/7 14 1/7 14 2 12
Severe inoperable CAD 28 0/5 — 0/7 — 4/16 25 4 14
Total 846 4/283 1.4 8/331 2.4 12/232 5.2 24 2.8

CAD = Coronary artery disease

* Operative deaths after peripheral vascular reconstruction in 846 patients, according to age and the angiographic classification of associated

coronary disease.

been presented elsewhere.? In summary, cardiac
catheterization wa$ performed in virtually every
patient under serious consideration for elective
peripheral vascular reconstruction at this center
during the study period of 1978-1982. Prelimi-
nary or simultaneous coronary bypass was rec-
ommended to patients found to have severe,
surgically correctable CAD in an attempt to en-
hance both perioperative risk and subsequent
survival. Under urgent circumstances, approprl—
ate vascular procedures were performed prior to
coronary angiography in patients presenting with
symptomatic aortic aneurysms, impending limb
loss, or threatened stroke. Since its inception,

however, this study has excluded only a few pa-
tients with stable peripheral vascular disease be-
cause they declined catheterization, were too se-
nile to grant informed consent, or had incurable
malignancies. Advanced age alone was never the
basis for exception, and many patients in the
study had multisystem vascular and general med-
ical disease.

Patient information

Age: The series comprised 71 patients less
than 50 years of age, 252 aged 50-59, 399 aged
60-69, 245 aged 70-79, and 33 over 80 years of
age. The age range for all 1000 patients was 29—
95 years (mean, 64 years). Mean ages were 59
years in 61 patients with miscellaneous peripheral
vascular problems, 61 years in 381 with lower
extremity ischemia, 64 years in 295 with extra-
cranial cerebrovascular disease, and 67 years in
263 presenting with aortic aneurysms.

Clinical cardiac status: A convincing history
of previous myocardial infarction was obtained
from 221 patients. A total of 198 patients had
symptoms compatible with the diagnosis of an-
gina pectoris, classified as functional (New York)
Class II in 156 (79%), Class I1I in 36 (18%), and
Class IV in 6 (3%).

A standard 12-lead electrocardiogram (ECG)
was normal in 500 patients. The ECG indicated
previous myocardial infarctions in 143 patients,
nonspecific ST-T segment changes in 212, and
both of these findings in 52 others. A left bundle-
branch block obscured any diagnosis of myocar-
dial ischemia in 10 patients, and the ECG dem-
onstrated atrial or ventricular arrhythmias in the
remaining 83 patients.

Certain features of the cardiac history (pre-
vious myocardial infarction, angina pectoris) and
ECG (previous infarction, ST-T changes, left
bundle-branch block) were considered most
suggestive of ischemic heart disease. By these
criteria, 446 patients had no indication of CAD,
while 554 were suspected to have CAD even
before coronary angiography.

Coronary angiography:  Each patient under-
went coronary angiography and left ventriculog-
raphy, and the results were classified according
to the following criteria (N = patients):

1. Normal coronary arteries. (N = 85)

2. Mild to moderate CAD, with measurable dis-
ease of one or more coronary arteries but no
lesion exceeding 70% stenosis. (N = 317)

3. Advanced but compensated CAD, with
greater than 70% stenosis of one or more
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Table 3. Causes of late death*

Fraction of deaths

Primary cause of Fraction of series

late death No. (%) (%)
Cardiac 102 11 38
Myocardial infarc- 68 7.1 26
tion
Congestive failure 26 2.7 9.0
Arrhythmia 8 0.8 3.0
Cancer 34 3.5 13
Stroke 21 2.2 7.9
Ruptured aortic 15 1.6 5.6
aneurysm
Renal failure 14 15 5.3
Pulmonary failure 12 1.2 4.5
or embolism
All other known 20 2.1 7.5
causes
Sudden death or un- 48 5.0 18
known
Total . 266 28 100

* Primary causes of late death in 964 patients with peripheral
vascular disease during a follow-up interval of 7 years (mean, 4.6
years).

coronary arteries but no immedicate indica-
tion for myocardial revascularization because
of adequate intercoronary collateral circula-
tion or because the involved vessel supplied
myocardium already replaced by scar. (N =
289)

4. Severe, correctable CAD, with greater than
70% stenosis of one or more coronary arter-
ies serving unimpaired myocardium and rep-
resenting immediate or foreseeable risk for
myocardial infarction. (N = 251)

5. Severe, inoperable CAD, with greater than
70% stenosis of multiple coronary arteries
representing inadequate targets for coronary
bypass because of diffuse, distal disease or
generalized ventricular impairment. (N = 58)

Management

Necessary peripheral vascular reconstruction
was routinely performed with customary precau-
tions in patients with normal coronary arteries or
mild to moderate CAD. Additional monitoring
by pulmonary artery catheterization was com-
monly employed for those with advanced but
compensated CAD. In selected patients with se-
vere CAD, myocardial revascularization usually
was performed as a preliminary procedure prior
to aortic aneurysm resection or lower extremity
revascularization. Whenever feasible, aneurysm
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resection was scheduled as a second operation
during the same hospital admission in order to
reduce the risk for rupture during an extended
staging interval. Our protocol for patients with
severe coronary and carotid disease has already
been described.’

Patients who declined coronary bypass as well
as those found to have severe, inoperable CAD
were managed on an individual basis. Semi-elec-
tive aneurysm resection with Swan-Ganz moni-
toring was performed for patients having ex-
tremely large aneurysms because the risk of
imminent rupture appeared to exceed that of
operation. Others with smaller aneurysms were
advised to undergo resection only if they expe-
rienced symptoms suggesting aneurysm expan-
sion or if progressive enlargement was docu-
mented on serial ultrasound examinations. Con-
servative treatment usually was continued in pa-
tients with extremity ischemia, although those
with amenable lesions were informed that com-
promise procedures, such as axillofemoral or fe-
morofemoral bypass, were available if limb via-
bility became jeopardized by aortoihac occlusive
disease.

Statistical analysis

Paired data were compared using the Fisher
exact test. Life table calculations were performed
according to Cutler and Ederer® and were ana-
lyzed for statistical significance using the method
described by Lee and Desu.'® As has been our
practice in previous reports, patients who died
during the immediate postoperative period fol-
lowing peripheral vascular reconstruction have
been omitted from cumulative data in order to
permit survival comparisons between this study
group and other vascular patients whose opera-
tions preceded our current approach to preop-
erative evaluation. It should be noted, however,
that the operative mortality rate of coronary
bypass is included in all comparisons involving
the subset with severe, correctable CAD. Since
myocardial revascularization was a critical fea-
ture of the planned approach to associated coro-
nary disease in this series, the importance of its
surgical risk is a fundamental consideration.

Results
Coronary disease and ventricular function

Specific results of cardiac catheterization for
all 1,000 patients are presented in Table 1. Using

Downloaded from www.ccjm.org on July 25, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

Summer 1986

Cleveland Clinic Quarterly 137

Table 4. Total cardiac deaths*

Operative and late cardiac deaths

Age <60 Age 60-69 Age >70 Total
Coronary
angiographic classification No. No. % No. % No. % No. %
Normal coronary arteries 85 1/51 2.0 0/28 — 0/6 — 1 1.2
Mild to moderate CAD 317 4/12% 3.3 5/126 4.0 5/68 7.4 14 4.4
Advanced but compensated 289 12/72 17 17/126 18 16/91 18 45 16
CAD .
Severe correctable CAD
With bypass 216 9/64 14 10/83 12 6/67 9.0 25 12
No bypass 35 1/7 14 2/14 14 6/16 38 9 26
Severe inoperable CAD 58 4/6 67 9/22 41 9/30 30 22 38
Total ' 1000 3/32% 9.6 43/399 11 42/278 15 116 12

CAD = Coronary artery disease

* Total cardiac deaths in 1000 patients with peripheral vascular disease within 7 years (mean, 4.6 years) of investigation, according to age

and the angiographic classification of associated coronary disease.

50% angiographic stenosis as the criterion for
potentially serious CAD, the right coronary ar-
tery was involved in 46% of patients, the left
main trunk in 4%, and the anterior descending
and circumflex branches of the left coronary
system each in 34%. Coronary involvement was
limited to a single vessel in 23% of patients but
had a double-vessel or triple-vessel distribution
in 20% and 18%, respectively. As determined by
left ventriculography, 68% of patients had nor-
mal ventricular function. Another 21% had seg-
mental akinesia, and 11% had diffuse ventricular
impairment. Measurements of left ventricular
end-diastolic pressure, often used as a determi-
nant for perioperative volume management dur-
ing subsequent peripheral vascular operations,
were less than 10 mmHg in 290 patients, 10-20
mmHg in 635, and over 20 mmHg in 75.

Vascular surgical mortality

A total of 846 of the original 1000 patients
evaluated by coronary angiography now have
undergone peripheral vascular reconstruction.
Table 2 presents a summary of operative deaths
according to age and the angiographic classifica-
tion of associated CAD. Surgical risk generally
may be correlated with advancing age and the
severity of documented coronary involvement.
There have been 24 deaths (2.8%) among the
846 patients, and the difference in operative
mortality between those less than 70 years of age
(2.0%) and older patients (5.2%) is statistically
significant (p = 0.018). Early mortality also in-

creased linearly from 1.4% in the group with
normal coronary arteries to 14% in a small subset
of 28 patients who underwent peripheral vascular
operations despite the presence of severe, inop-
erable CAD.

The operative mortality for vascular proce-
dures following myocardial revascularization in a
total of 200 patients currently is 1.5%, a figure
that is nearly identical to the surgical risk among
patients having normal coronary arteries. In com-

. parison, peripheral vascular operations were per-

formed using conventional precautions in 16 of
the 35 patients with severe correctable CAD who
did not undergo coronary bypass. Two fatal com-
plications (12%) occurred in this group (p =
0.045). It is noteworthy that none of the 63
patients over 70 years of age who had preliminary
myocardial revascularization died as the result of
subsequent vascular procedures.

Late mortality

Of the 1000 patients studied, 12 died after
cardiac procedures and 24 have had fatal com-
plications following peripheral vascular recon-
struction. Complete follow-up data have been
collected for 945 (98.1%) of the remaining 964
patients during a mean follow-up period of 4.6
years. Within this interval, another 266 deaths
(28%) occurred and are summarized in Table 3.
Fatal cardiac events have accounted for 38% of
all late deaths and have been responsible for three
times the attrition caused by cancer, as well as
for approximately four times the stroke mortality
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Fig. 1. Cumulative five-year survival of patients with peripheral vascular disease treated at the Cleveland .
Clinic, according to the angiographic classification of associated coronary artery disease (CAD).

(8%). Ruptured thoracic or abdominal aortic
aneurysms occurred in 15 patients, representing
1.6% of the follow-up group and 5.6% of all late
deaths. :

Similar to operative risk, cardiac mortality may
be stratified according to age and the angio-
graphic classification of associated CAD. In Table
4, these two factors are correlated with all rec-
ognized cardiac deaths that have occurred during
the perioperative period or the late follow-up
interval. A total of 116 deaths (12%) has been
attributed to cardiac causes, ranging from 1.2%
of patients documented by angiography to have
normal coronary arteries to 38% of those found
to have severe, inoperable CAD. Cardiac mortal-
ity has occurred in 12% of the 216 patients who
received myocardial revascularization, a figure
surpassed only by those with either normal cor-
onary arteries or mild to moderate angiographic
changes (4.4%). In comparison with the coronary
bypass subset, cardiac deaths thus far have oc-
curred in nine (26%) .of the 35 unoperated pa-
tients known to have severe, correctable coro-

nary lesions (p = 0.033). The overall incidence
of fatal cardiac complications rose from 9.6% in
younger patients to 15% of those over 70 years
of age. Nevertheless, only 6 (9.0%) of 67 patients
over 70 years of age who received myocardial
revascularization have experienced fatal cardiac
events, compared with 38% of others in the same
age group for whom coronary bypass was war-
ranted but never performed.

Cumulative survival

Cumulative survival for all angiographic sub-
sets is depicted in Figure I. Five-year survival
ranged from only 22% among patients found to
have severe, inoperable lesions to 85% for those
having normal coronary arteries or mild to mod-
erate CAD. Five-year survival presently is 72%
in patients with severe, correctable CAD who
underwent myocardial revascularization. This
figure exceeds the late results (64%) in patients
with advanced but compensated coronary lesions
for which bypass was not considered necessary,
and it is surpassed only by survival in those with

Downloaded from www.ccjm.org on July 25, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

Summer 1986

Cleveland Clinic Quarterly 139

100 \953 A
8\-929 910
0 - 9N o S 88
Y 857 —X 862 82!
> 80 |- .ess\x\B
3 .8I9\e,o
> X
> 70 - 742
=
v NO CLINICAL CAD
O TOTAL (N=438)
60 - X SEVERE CAD WITH BYPASS {N=57)
@ ALL OTHERS (N=381)
ol | | | 1 |
| 2 3 4 5
100 B

0= f\gu

S
~— 80 - -
- @)
; 78N85
= o o) 7
= 70| TN 726 x
o ®
s SUSPECTED CAD 674 o
60 — O TOTAL (N=539) 632
X SEVERE CAD WITH BYPASS (N=155) PY
@ ALL OTHERS (N=384)
575
0" I I | | j
| 2 3 4 5

YEARS

Fig. 2. Cumulative five-year survival according to the clinical cardiac status for
patients with no indications of associated coronary artery disease (CAD) (A) and

suspected CAD (B).

normal coronary arteries or mild to moderate
CAD. In comparison with the bypass group, 43%
of 35 nonoperated patients known to have severe,
correctable CAD have survived five years since
they entered this study (p = 0.001).

Figure 2 illustrates actuarial data according to
the clinical cardiac status at the time of coronary
angiography. Five-year survival currently is 63%
in patients suspected to have coronary disease
and is 81% among those who were not, but the
late results after myocardial revascularization in
both groups are closely comparable (71% and
74% respectively). Although 63% of the patients
who had no clinical evidence of coronary disease
were documented to have normal coronary ar-

teries or only mild to moderate CAD, the differ-
ence in cumulative survival between those who
required coronary bypass and all others in this
group (82%) did not approach statistical signifi-
cance (p = 0.16). In comparison, five-year sur-
vival among patients who received myocardial
revascularization thus far has exceeded the figure
(57%) for all other patients with traditional mdi-
cations of associated CAD by approximately 15%
actuarial (p = 0.06).

Less than severe coronary involvement (nor-
mal coronary arteries, mild to moderate CAD,
or advanced but compensated CAD) was identi-
fied by angiography in 61% of patients under 60
years of age, in 59% of those aged 60-69, and in
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Fig. 3. Cumulative five-year survival for patients suspected to have coronary
artery disease (CAD), according to age at the time of coronary angiography: Less
than 60 years of age (A); age 60-69 (B); over 70 years of age (C).

49% of those over 70 years of age who had
conventional clinical indications of ischemic heart
disease. Cumulative survival for these three age
groups is presented in Figure 3. Despite the fact
that the majority of patients in the younger sub-
sets had only a mild to intermediate degree of
CAD, five-year survival in those who underwent
bypass for severe coronary lesions currently is 3—
10% better than the results in all others of similar
age. The most impressive differences in five-year
survival thus far have involved patients over 70
years of age. In this group, five-year survival was
63% after coronary bypass, compared with 44%
for all other comparable patients (p = 0.04).

A previous report from the Cleveland Clinic
described actuarial survival after successful pe-
ripheral vascular reconstruction in 867 patients
who were treated prior to the introduction of
preoperative coronary angiography.* In that se-
ries, 419 patients were suspected to have associ-
ated coronary disease by clinical criteria. Figure
4 illustrates five-year survival and the cumulative
cardiac mortality for that particular group in
comparison with similar data for patients with
documented CAD who received myocardial re-
vascularization in the current study. Although
patients in the historic subset generally were

‘younger (mean age, 61 years), five-year survival
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Fig. 4. Cumulative five-year survival and cardiac mortality in selected patients whose associated coronary artery
disease (CAD) was managed by coronary bypass, compared with historic group of patients with peripheral vascular

disease who had suspected but uninvestigated CAD.*

for contemporary patients with severe CAD
treated by coronary bypass (72%) is statistically
superior (p = 0.003) to the survival (60%) of
similar patients who previously underwent major
vascular procedures without further investiga-
tion of suspected coronary disease.

The actual incidence of fatal myocardial in-
farction in the historic group is speculative and
almost certainly is underestimated, since sudden
unexplained deaths were not classified as cardiac
events even though many probably were. Never-
theless, the difference in cumulative cardiac mor-
tality between patients who appeared to have
associated coronary disease in the historic group
(20%) and those with documented CAD who
presently are managed by coronary bypass (13 %)
is statistically significant (p = 0.02).

Discussion

With the introduction of contemporary anes-
thetic techniques, Swan-Ganz pulmonary artery

catheterization, and pharmacologic advances,
countless reports have suggested that the periop-
erative morbidity of major vascular reconstruc-
tion may be reduced to an acceptable level even
in the presence of multiple risk factors. Since
fatal complications are most likely to occur
among patients who require transabdominal aor-
tic replacement, improvement in the safety of
elective aortic aneurysm resection often has been
cited as an indication of progress in the field of
vascular surgery. In this limited context, reports
from prominent referral centers have demon-
strated that aneurysm resection presently may be
performed with an operative mortality of less
than 3% under the best of circumstances.'’'?
There is no compelling reason to believe, how-
ever, that such exemplary results may be dupli-
cated in the thousands of other hospitals at which
most peripheral vascular operations in the United
States actually are performed. According to in-
formation from the computer registry of the
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Cleveland Vascular Society, perhaps the most
reliable contemporary survey of vascular surgical
risk because of its metropolitan data base, the
average operative mortality for elective aneu-
rysm resection recently was 6.5% at 27 hospitals
throughout northeastern Ohio."®> Most of these
deaths were related in some way to ischemic
cardiac events.

Several retrospective studies have indicated
that virtually any noncardiac operation may be
performed with exceedingly low risk after pre-
vious coronary bypass.'*'” Crawford et al'® de-
scribed a series of 358 patients who underwent
484 additional operations at various intervals fol-
lowing myocardial revascularization, including
308 peripheral vascular procedures in 232 pa-
tients. Only four operative deaths (0.8%) oc-
curred, and only 12 patients (3%) had fatal car-
diac complications within five postoperative
years. In another large series of 1093 patients
who eventually required peripheral vascular pro-
cedures at some time after coronary bypass, Reul
et al'” found that the operative mortality for
subsequent vascular reconstruction was only 2%
and reported no deaths in a subset of 120 patients
who underwent staged aortic aneurysm resec-
tion. Moreover, five-year survival in this investi-
gation ranged from 82-87%, a figure that is
consistent with five-year survival of 83% follow-
ing simultaneous myocardial revascularization
and carotid endarterectomy at the Cleveland
Clinic.?

None of these retrospective studies included
the intrinsic risk of coronary bypass in their cal-
culations of operative mortality or late survival.
Although myocardial revascularization as pres-
ently performed at this center has an immediate
mortality approaching 1% and an anticipated 10-
year survival of 79%, it is unrealistic to expect
comparable results in older patients with multi-
segmental peripheral vascular disease, no matter
how carefully they are selected for coronary by-
pass.'®!® Nevertheless, several preliminary con-
clusions are suggested by this initial review of
late results in our prospective study of 1000
patients. First, the operative mortality of coro-
nary bypass is higher in those with systemic vas-
cular disease (5%) than in younger patients whose
indication for surgical treatment is limited to
isolated coronary involvement. Second, the risk
of subsequent vascular procedures is so low
(1.5%) that the composite mortality rate for the
combination of cardiac and vascular operations
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hardly exceeds the mortality of myocardial revas-
cularization alone. The vascular surgical risk was
12% (p = 0.045) in this study among patients
with severe, uncorrected CAD and was 10% in
our earlier experience in a heterogeneous group
having clinical indications of ischemic heart dis-
ease.' Accordingly, preliminary coronary bypass
appears to reduce the overall surgical mortality
in selected vascular patients by approximately
half.

Finally, it seems important to recognize that
any approach that does not directly influence the
eventual course of incidental coronary disease
may be expected to have little influence on late
survival after successful peripheral vascular op-
erations. Our current data indicate that five-year
survival in selected patients undergoing periph-
eral reconstruction and receiving coronary by-
pass (72%) is superior to the cumulative figures
of 43% for a smaller cohort with comparable
angiographic findings (» = 0.001) and 60% for 2
historic group with suspected but undocumented
coronary disease (p = 0.003).* In both compari-
sons, the reduction in long-term cardiac mortality
within the bypass subset also is statistically signif-
icant. During the current follow-up period
(mean, 4.6 years), patients over 70 years of age
seem to be the principal beneficiaries of the pro-
tection offered by myocardial revascularization.

Norman R. Hertzer, M.D.
Department of Vascular Surgery
The Cleveland Clinic Foundation
9500 Euclid Avenue

Cleveland, Ohio 44106
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