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Data from 1,156 patients 2':30 years of age who under­
went aortic valve replacement alone or with coronary
artery bypass grafting from 1967 through 1976 (early
series) and 227 similar patients operated on during 1982
and 1983 (late series) were reviewed. In the early series,
414 patients (36%) had preoperative coronary arteri­
ography (group 1): group lA (n = 224) did not have
coronary artery disease, group 1B(n =78)had coronary
artery disease but did not undergo bypass grafting and
group lC (n = 112) had coronary artery disease and
underwent bypass grafting. The 742 patients in group 2
did not have preoperative arteriography. Operative
mortality rates (30day) in groups lA, IB, lC and 2 were
4.5, 10.3,6.3 and 6.3%, respectively (p = NS). The 10
year survival in both groups 1 and 2 was 54%; in groups

The necessity of defining coronary artery anatomy before
performing aortic valve replacement and coronary artery
bypass grafting in adults has been accepted in most centers
for patients with arteriographic evidence of significant ob­
struction in one or more graftable coronary arteries (1-5).
Although such an approach may seem reasonable, no con­
trolled studies clearly document the validity of this strategy,
and the topic has been a source of debate (2,6). Furthermore,
several authors have questioned the need to perform routine
cardiac catheterization (7,8) and coronary arteriography (9)
before attempting open heart surgery for valvular disease.

To provide further data on these important questions, we
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lA, IB and lC it was 63, 36 and 49%, respectively (IA
and IB, p < 0.01).

In the late series, the 227 patients were divided into
similar groups (group lA, n = 73; IB, n ::;: 32; lC, n
= 99), and 90% had preoperative coronary arteriog­
raphy. Operative mortality rates (30day) for groups lA,
1B and lC were 1.4, 9.4 and 4.0%, respectively; that
for group 2 (no preoperative arteriography, n =23) was
4.3%.

Definition of coronary anatomy by angiography seems
important in most patients 2':50 years old who are can­
didates for aortic valve replacement, and bypass grafting
is recommended for those with significant coronary ar­
tery disease.

(J Am Coil Cardiol1987;10:66-72)

reviewed the records of patients who underwent initial aortic
valve replacement during two specific periods at the Mayo
Clinic. Most of the patients in the early series had aortic
valve replacement without preoperative coronary arteriog­
raphy and most of those in the late series had coronary
anatomy defined preoperatively.

The retrospective nature of the present study, a fault
shared by all other studies of this topic, deserves emphasis
at the outset. This results in important imbalances in pre­
operative characteristics between groups and compromises
the interpretation of outcomes. However, because of the
large series of patients who underwent aortic valve replace­
ment at a single institution and had a long follow-up and
also the unique sample of patients who did not have pre­
operative arteriography, the data seem to be of sufficient
interest to warrant reporting and to attempt placing the ob­
servations in the perspective of current experience.

Methods
Selection of patients. Selective coronary arteriography

was first performed at the Mayo Clinic in 1967. Therefore,
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we elected to review the data of patients aged 230 years
who underwent initial aortic valve replacement at our in­
stitution from January I, 1967 through December 31, 1976
(early series). To provide data about our current experience,
we studied patients with similar inclusion criteria who had
aortic valve replacement from January 1982 through De­
cember 1983 (late series). We excluded patients who had
one or more of the following factors: I) other valve repair
or replacement, 2) other congenital heart disease, 3) com­
bined ascending aortic surgery, 4) prior cardiac or aortic
surgery, 5) active bacterial endocarditis, 6) coronary arte­
riography performed elsewhere, or 7) technically unsatis­
factory coronary arteriograms.

Clinical data. Prospectively recorded clinical, labora­
tory and operative data were abstracted retrospectively from
each patient's medical record. Angina pectoris was defined
as a classic history of exertion- or emotion-induced chest
pain or tightness. Undefined chest pain was characterized
by a history of chest pain not fulfilling the requirements for
a diagnosis of angina pectoris because of location, quality
or precipitating events. Prior myocardial infarction was di­
agnosed in patients who had a history of chest pain asso­
ciated with electrocardiographic (ECG) or cardiac enzyme
changes that were consistent with this diagnosis. The car­
diothoracic ratio was measured from the standard postero­
anterior chest radiograph in all patients in the early series
for whom such records were still available.

Coronary arteriography. During both periods of the
study, patients with aortic valve disease were selected to
undergo coronary arteriography by the cardiologist or car­
diac surgeon. At the time of these decisions, no effort was
made to implement a previously determined protocol of
management; thus, patients were selected to have coronary
arteriography according to what was considered the best
approach for each individual patient.

During selective coronary arteriography, multiple views
were obtained in an attempt to provide optimal display of
the arteries. Angled views were not routinely obtained until
1974. For the purposes of this study, all arteriograms were
reviewed and coded without knowledge of the preoperative
diagnosis or subsequent management. The degree of coro­
nary artery narrowing was expressed as the percent reduction
of the internal diameter of the artery under study. The max­
imal degree of stenosis in any given artery was recorded,
and no attempt was made to account for geometric features
of individual lesions that might influence their functional
significance. Coronary artery disease was considered sig­
nificant if one or more coronary arteries had 250% nar­
rowing. Left ventricular ejection fraction was obtained by
using the area-length method in the right anterior oblique
projection or by using videometric measurements of biplane
left ventriculograms.

Cardiac surgery. All patients in the early series under­
went cardiopulmonary bypass at flow rates of 2.0 to 2.4

liters/min per m2 with systemic hypothermia and coronary
perfusion, and the patients in the late series, in addition to
systemic cooling, had hypothermic blood or crystalloid K +

cardioplegia as the basic method of myocardial preservation.
The final selection of the valve prosthesis and the decision
to perform coronary artery bypass grafting were made by
the responsible surgeon without reference to any previously
defined protocol. Starr-Edwards and Bjork-Shiley valves
were placed in 59 and 19% of the patients in the early series
and in 10 and 26% of the patients in the late series, re­
spectively. Heterografts were placed in 3% of the patients
in the early series and in 62% of the patients in the late
series.

On the basis of the clinical examination, patients were
classified as having pure aortic stenosis, combined aortic
stenosis and aortic insufficiency or pure aortic insufficiency.

Pathologic findings. The aortic valve removed at the
time of surgery was examined subsequently by one of the
authors (W.D.E.), and the cause of the aortic valve abnor­
mality was classified as follows: I) congenital unicommis­
sural valve, 2) congenital bicuspid valve, 3) postinflam­
matory (rheumatic) disease, 4) degenerative (senile) disease,
5) annular dilation (annuloaortic ectasia), or 6) infective
endocarditis. All available postmortem material was re­
viewed to assess I) the cause of death, 2) the presence and
extent of coronary artery disease, and 3) the influence of
any demonstrated coronary artery disease on the clinical
course. Serial 3 mm sectioning of the coronary arteries was
performed for analysis of the degree of coronary artery
disease, as described by others (10).

Follow-up. Follow-up was conducted by letter ques­
tionnaire or telephone contact for patients in the early series
who did not return for examination at the Mayo CIinic. The
objectives of the follow-up were to determine survival, the
presence of angina pectoris at any time during the postop­
erative follow-up, the subsequent need for coronary artery
bypass grafting and the cause of death.

Statistics. Statistical methods included chi-square and
log-rank tests (II), discriminant analysis (12) of factors
important in early death and Cox regression analysis (13)
of factors influencing long-term survival. Data on the pres­
ence of angina were not available for every patient each
year after surgery. However, by letter questionnaire, ex­
amination or telephone interview, we determined whether
angina pectoris had been present at any time during the
follow-up and whether coronary artery bypass grafting was
performed after initial aortic valve replacement.

Results
Patient groups. Patients in the early series consisted of

414 patients who underwent aortic valve replacement and
had preoperative coronary arteriography (group I) and of
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742 patients who underwent aortic valve replacement and
did not have preoperative coronary arteriography (group 2).
The 414 patients in group I were classified as follows: IA
(n = 224), patients with normal coronary arteriograms or
with minimal coronary artery disease (that is, <50% nar­
rowing of any coronary artery); IB (n = 78), patients with
coronary artery disease as defined by >50% narrowing in
at least one artery in whom coronary artery bypass grafting
was not used in combination with aortic valve replacement;
and IC (n = 112), patients with significant coronary artery
disease in at least one artery in whom bypass grafting was
combined with aortic valve replacement. Patients in the late
series consisted of 204 patients in group 1 and 23 patients
in group 2; these group I patients were grouped according
to the same classification as those in the early series and
there were 73 patients in lA, 32 in IB and 99 in IC.

Preoperative characteristics. In the early series, no
significant differences were noted between groups I and 2
in regard to sex, undefined chest pain, congestive heart
failure, New York Heart Association functional class or
distribution of the aortic valve abnormality as assessed clin­
ically. However, patients in group I (preoperative coronary
arteriography) were older than those in group 2 (no coronary
arteriography) and had a greater incidence of angina pectoris
and prior myocardial infarction.

Other significant differences were noted within group J.
Patients with arteriographic evidence of coronary artery dis­
ease (groups IB and IC) were older and more frequently
experienced angina or myocardial infarction than did pa­
tients with arteriographically normal or mildly diseased
coronary arteries (group IA). The incidence of congestive
heart failure was significantly greater in group IB patients
(49%) (no coronary artery grafting) than in group 1C patients
(30%) (coronary artery grafting).

When the patients were compared according to the in-

terval during which they had aortic valve replacement, the
frequency of patients ~70 years old who underwent surgery
significantly increased from the early to the late series. The
percent of patients ~70 years old who underwent isolated
aortic valve replacement or replacement and coronary artery
bypass grafting increased from 13 to 30% and from 23 to
42%, respectively. The percent of patients with arterio­
graphically demonstrated coronary artery disease who
underwent combined valve replacement and bypass grafting
increased from 59% in the early series to 76% in the late
series.

Analysis of preoperative hemodynamic and left ventric­
ular functional data revealed that patients in group IC from
both series had a lower peak systolic aortic gradient than
did other patients in group I. No other significant differences
were noted among the three subgroups of group I, except
for a cardiothoracic ratio of 0.50 or more in 77% of patients
in group IB and in 34% of those in IC,

When the characteristics of coronary artery disease in
both series were evaluated (Table 1), patients in group IC
had a significantly greater frequency of triple vessel disease
than did those in group lB. The mean number of diseased
vessels in the early and late series in patients who had aortic
valve replacement and bypass grafting (group IC) was 2.0
± 0.08 and 2.3 ± 0.08, respectively. In group IC, the
incidence of significant left main coronary artery disease
was 11% in the early series and 14% in the late series. In
both series, analysis of preoperative coronary arteriograms
revealed that patients in group IC had more severe disease,
as defined by the maximal stenosis in any involved artery,
than did patients in group lB. All patients with three vessel
disease, when defined as stenosis of ~70%, had combined
valve replacement and bypass grafting.

Aortic valve disease. The incidence of degenerative (se­
nile) aortic valve disease increased significantly from the

Table 1. Characteristics of Coronary Artery Disease in 348 Patients Who Underwent Aortic Valve Replacement During
Two Intervals

Early Series (1967-1976) Late Series (1982-1983)

IB (CAD, no IC(CAD, IB (CAD, no IC(CAD,
CABG) CABG) CABG) CABG)

No. of No. of No. of No. of

Characteristic Patients % Patients % p Value Patients % Patients % p Value

Left main coronary artery disease I I 12 II <0.05 I 3 14 14 NS
One vessel disease 51 65 43 38 <0.05 19 59 20 20 <0.05
Two vessel disease 17 22 31 28 NS 6 19 31 32 NS
Three vessel disease 10 13 38 34 <0.05 7 22 47 48 <0.01

No. of diseased vessels (mean ± SE) 1.7 ± 0.08 2.0 ± 0.08 1.6 ± 0.14 2.3 ± 0.08
Grafts* patient (no.) 1.5 ± 0.06 2.1 ± 0.11 <0.01

*Distal anastomoses. CABG = coronary artery bypass grafting; CAD = coronary artery disease.
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Table 2. Early Mortality in 1,383 Patients Who Underwent Aortic Valve Replacement During
Two Intervals

Early Series (1967-1976) Late Series (1982-1983)

Deaths
No. of

Deaths
No. of

Group Patients No. % Patients No. %

IA (no CAD) 224 10 4.5 73 I 1.4
IB (CAD, no 78 8 10.3 32 3 9.4

CABG)
IC (CAD, CABG) 112 7 6.3 99 4 4.0
I (All patients) 414 25 6.0 204 8 3.9

6.1 * 3.7*
2 (No arteriography) 742 47 6.3 23 4.3

6.2* 4.0*

*Adjusted to total group list. Differences within early and late series are not statistically significant.
Abbreviations as in Table I.

Figure 1. Cumulative survival of all patients who underwent aor­
tic valve replacement during the early period (1967-1976). Num­
bers below horizontal axis are numbers of patients in each group
at risk. Postop = postoperative.
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eased vessels with stenosis of 2:70% and a maximal stenosis
of 2:50% in the left anterior descending coronary artery
were the only variables influencing hospital mortality. In
the late series, cardiac index was the only hemodynamic
variable of significance.

Long-term survival. Of 1,084 patients who survived
>30 days after surgery in the early series, only 3 had been
lost to follow-up at 5 years. Survival curves include all
patients until death or last follow-up regardless of subse­
quent surgery or type of prosthesis. When survival was
analyzed to the time of reoperation or after exclusion of
patients with a Braunwald-Cutter valve, the curves remained
essentially the same. The 5, 10 and 15 year survival rates
of all patients, including those who died perioperatively,
were 72,54 and 39%, respectively. The survival curves for
patients in groups I and 2, including those who died within
30 days of operation, were almost identical (Fig. I). The 5
year survival rates according to subgroups in group 1 were

early period (4.8%) to the late period (34.2%), and the
incidence of postinflammatory (rheumatic) valve disease de­
creased significantly (from 39.9 to 17.3%) (p < 0.01).

Mortality (Table 2). In the early series, the differences
in early mortality, defined as death within 30 days of sur­
gery, among the subgroups of patients in group 1 (l A, 4.5%;
IB, 10.3%; lC, 6.3%) were not statistically significant.
There was no difference in the overall mortality between
groups 1 (6.0%) and 2 (6.3%). In the late series, the dif­
ferences in early mortality among the subgroups of patients
in group 1 (lA, 1.4%; lB, 9.4%; IC, 4.0%) were not
statistically significant. There was one death in group 2
(4.3%). In the early series, 49 perioperative deaths (68%)
were cardiac related: 28 (39%) were due to perioperative
myocardial infarction in association with a low cardiac out­
put, 9 (l3%) were associated with an inability to come off
cardiopulmonary bypass and 11 (15%) were sudden and
presumed to be related to an acute arrhythmia; 1 patient
died with congestive heart failure. In the late series, there
were nine deaths (six cardiac related). Of the six patients
with cardiac-related deaths, three died after a low cardiac
output state and three died suddenly. In the early series, the
mortality in patients <70 years old (5.7%) was not signif­
icantly different from that in patients 2:70 years old (9.3%).
In the late series, however, the difference in mortality be­
tween these two groups was significant (l.4 versus 8.0%;
p < 0.05).

Clinical predictors of 30 day hospital mortality were
evaluated in all patients by univariate and multivariate lo­
gistic multiple regression analysis. The only significant vari­
ables influencing hospital mortality were functional class,
year of surgery, age and sex. However, even when these
four variables are used to predict operative mortality, only
68% of the deaths were correctly classified.

In group I, multivariate logistic multiple regression anal­
ysis was used to examine the factors important in influencing
hospital mortality. In the early series, the presence of dis-
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Table 3. Relation Between Angina Pectoris and Coronary
Artery Disease at Arteriography
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Figure 2. Cumulative survival of all patients whounderwent aor­
tic valve replacement during the two intervals (1967-1976 and
1982-1983) according to subgroup (l A, no coronary artery dis­
ease; IB, coronary artery disease, nobypass grafting; lC, coronary
artery disease, bypass grafting). Numbers below horizontal axis
are numbers of patients at risk. postop = postoperative.

76% in l A, 60% in 18 and 73% in 1C; the 10 year survival
rates were 63% in lA, 36% in 1B and 49% in 1C (Fig. 2).
The difference in survival between group 1A (no or minimal
coronary artery disease) and group 1B (coronary artery dis­
ease and no bypass grafting) was significant (p < 0.01),
but the difference between group 1Band 1C (coronary artery
disease and bypass grafting) was not statistically significant.

To identify clinical characteristics that are ofpredictive
value for long-term survival, we used the Cox multivariate
stepwise regression analysis. Age and advanced functional
class were found to affect long-term survival adversely. The
10 year survival rate was 60% in patients who did not have
heart failure preoperatively and 45% in those who had heart
failure (p < 0.001). The 10 year survival rate of patients
in functional classes 1 and 2 was 69% and that of patients
in classes 3 and 4 was 48% (p < 0.001).

Late death. Of the 557 late deaths, 309 (55%) were
cardiac related. Of these 309 deaths, 99 were sudden and
no definite diagnosis was made, 93 were related to conges­
tive heart failure, 72 to myocardial infarction and 45 to
prosthetic valve failure. Two patients died while undergoing
reoperation for combined prosthetic valve dysfunction and
bypass grafting. Cerebrovascular accidents accounted for
12% of the late deaths. The cause of death could not be
definitely determined in 11% of the patients.

Relation between preoperative angina and coronary
artery disease (Table 3). In the early series, 77% of pa­
tients who had coronary arteriography had angina pectoris
preoperatively, and in the late series, 55% of patients had
angina preoperatively. Of the patients with angina pectoris,
52% in the early series had significant coronary artery dis­
ease, as did 72% in the late series (p < 0.02). Of the patients
without angina, 26% in the early series had coronary artery
disease, as did 55% in the late series (p < 0.01).

We arbitrarily defined high risk coronary artery disease
as left main or triple vessel disease with a luminal diameter
narrowing of 2::50%. When patients in both series were
considered, a total of 121 patients had high risk coronary
artery disease. To test the preoperative variables that may
help in the prediction of such high risk disease, we per­
formed logistic regression discrimination using the follow­
ing variables: age, sex, functional class, prior myocardial
infarction, chest pain (angina, undefined chest pain and no
chest pain), congestive heart failure and type of valve ab­
normality (aortic stenosis or aortic insufficiency alone). Age
and chest pain were the most powerful predictors of left
main or triple vessel disease; 13% of these patients did not
have angina, 9% had undefined chest pain, 6% had no chest
pain and none was <50 years old.

To evaluate critically the possible errors in managing
patients who did not have preoperative coronary arteri­
ography, we carefully analyzed the presence of coronary
artery disease at autopsy in group 2 patients of the early
series. Autopsy was performed on 49 of the 72 patients in
groups 1 and 2 who died early postoperatively. Seven of
the eight patients in group 1B (no bypass grafting) of the
early series who died had an autopsy. Of these seven pa­
tients, four had triple vessel disease, including an unrec­
ognized stenosis of the left main coronary artery; two had
double vessel disease, including one without angina; and
one had single vessel disease. Of the 47 patients in group
2 (no preoperative arteriography) who died early postop­
eratively, 33 had an autopsy. Of these patients, 21 (64%)
had evidence of coronary artery disease (stenosis of >50%
in one or more vessels) and II had triple vessel disease,
including 6 with stenosis of the left main coronary artery.
In both groups 1 and 2, a total of 34 patients had evidence
of coronary artery disease at autopsy. Nine patients did not
have preoperative angina; of these, five had triple vessel
disease, including one with stenosis of the left main coronary
artery.

Postoperative angina pectoris and subsequent need
for coronary artery bypass grafting. We analyzed only
the early series of patients for the occurrence of angina
postoperatively and subsequent bypass grafting. Angina oc­
curred for the first time in 6 group 1 patients who survived
aortic valve replacement and in 24 group 2 patients. Of the
six group 1 patients, four were in subgroup A, one in B
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and one in C. Angina recurred in 98 group 1 patients (33
in lA, 25 in IB and 40 in IC) and 82 group 2 patients.
Subsequent bypass grafting after valve replacement was per­
formed in 5 group 1 patients (l in lA, 3 in IB and 1 in
1C) and 13 group 2 patients. The interval between initial
valve replacement and subsequent bypass grafting ranged
from 2.8 to 8.9 years (mean 6.4) for patients in group
1 and from 0.9 to 15.3 years (mean 7.3) for patients in
group 2.

Discussion
Operative mortality and survival. No statistically sig­

nificant difference was found in the rates of operative mor­
tality and long-term survival when patients who had pre­
operative coronary arteriography were compared with those
who did not have arteriography. Furthermore, the study
failed to demonstrate conclusively a beneficial or adverse
effect on survival of combined aortic valve replacement and
bypass grafting in patients with arteriographically docu­
mented coronary artery disease. However, any comparison
among patients who had and those who did not have pre­
operative coronary arteriography and subgroups of patients
who had preoperative coronary arteriography must be in­
terpreted with caution because of imbalances in the distri­
bution of preoperative variables that may influence survival.

The best survival rates were in patients with normal or
minimally diseased coronary arteries (group lA) and pa­
tients who had valve replacement and bypass grafting (group
IC). The poorest survival rate was observed in a subgroup
of patients (group IB) who had a higher frequency of
congestive heart failure, were older and had moderate coro­
nary artery disease that was not treated with bypass grafting
at the time of valve replacement. The impact of age on
operative mortality in our series of patients is similar to that
in the study by Magovern et al. (14), who found that patients
who were >70 years old, had a poor preoperative functional
class and underwent an emergency operation were at the
greatest risk for aortic valve replacement.

Previous studies. Some studies have reported evidence
in support of the combined procedure (3,4), but others have
questioned it (6), and all share the common fault with our
study of being observationalwithout concurrent control groups
of patients with coronary artery disease who did not undergo
bypass grafting. The study by Bonow et al. (6), which
concluded that bypass grafting at the time of valve replace­
ment in patients with coronary artery disease did not improve
survival, included 55 patients with coronary artery disease
who did not undergo bypass grafting. Of these 55 patients,
only 10 had triple vessel disease and the entire group was
followed up for a mean of 3.7 years. These data seem
insufficient to conclude that bypass grafting combined with
aortic valve replacement is unnecessary in patients with
significant coronary artery disease.

Indications for coronary artery grafting. Ifone applies
our current knowledge from prospective randomized trials
and observational studies of bypass grafting alone (15-17),
it seems important to identify patients with triple vessel
disease, left main artery disease and important proximal left
anterior descending artery disease as part of multivessel
involvement and treat them with bypass grafting. Obser­
vations in our study that support the need for preoperative
coronary arteriography and bypass grafting of significant
multivessel disease include I) the frequency of important
nonbypassed multivessel coronary disease observed post­
mortem in patients who did not have preoperative coronary
arteriography; 2) the significant relation between the severity
of coronary artery disease and early mortality; and 3) the
observation that the patients with the most severe coronary
artery disease, in whom bypass grafting was performed, had
long-term survival comparable with that in patients with
normal or minimally diseased coronary arteries.

The persistence of a relatively high early mortality in
patients with moderate coronary artery disease who did not
have bypass grafting in the late series, although not statis­
tically significant, suggests a high risk group that persists
even with improvements in myocardial preservation, other
intraoperative techniques and preoperative and postopera­
tive care. The basis for this high mortality is not entirely
clear, but it seems likely that the severity of coronary artery
disease was underestimated at the time of arteriography.
This conclusion is based on analysis of postmortem data on
the severity of coronary artery disease, which showed a high
frequency of more severe arterial obstructions than the pre­
operative arteriograms indicated. The problems involved in
subjective interpretation of luminal diameter narrowing have
been emphasized by the pathologist (10) and coronary phys­
iologist (18). Although we cannot prove that bypass grafting
would have improved survival in group IB patients, it seems
likely that this is the case. Although other investigators have
recommended bypassing all coronary arteries with luminal
diameter narrowing of >70%, oUr study suggests the need
for careful review of lesions with moderate luminal diameter
narrowing (50 to 70%) as well.

Role of angina pectoris. Smaller series (9) have sug­
gested that all patients with hemodynamically significant
aortic valve disease and important coronary artery disease
can be expected to report angina pectoris. In contrast, we
found that 14% of patients with triple vessel or left main
coronary artery disease presented without angina. Exadac­
tylos et al. (19) recently reviewed studies of patients with
aortic stenosis and found that the incidence of patients with
"significant coronary artery disease" who did not have chest
pain ranged from 0 to 33%. This variability among studies
seems to be related to the small numbers of patients and to
variations in age and other clinical characteristics. Clearly,
important coronary artery disease may be overlooked if one
relies on only the presence of angina pectoris or any type
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of chest pain to select patients for preoperative arteriog­
raphy, particularly in older patients.

Conclusions. In the early series (1967 through 1976) of
patients who underwent aortic valve replacement, survival
was the same for patients who had and those who did hot
have preoperative coronary arteriography; in patients who
had preoperative coronary arteriography, no statistically sig­
nificant difference in early mortality was documented among
patients with normal arteriograms (4.5%), those with coro­
nary artery disease who did not undergo bypass grafting
(10.3%) or those with coronary artery disease who had
bypass grafting (6.3%). The 5 and 10 year survival rates
forthese groups were, respectively, 76 and 63% ("normal"
coronary arteriograms), 60 and 36% (coronary artery dis­
ease; no bypass grafting) and 73 and 49% (coronary artery
disease, bypass grafting). The differences between the pa­
tients with "normal" arteriograms and those with coronary
artery disease who did not have bypass grafting was statis­
tically significant. In the late series (1982 and 1983), the
early mortality rates were 1.4% in the patients with "nor­
mal" arteriograms , 9.4% in those with coronary artery dis­
ease who did not have bypass grafting and 4.0% in those
with coronary artery disease who had bypass grafting. A
higher early postoperative mortality rate was noted in the
patients with coronary artery disease who did not have by­
pass grafting during both periods. These patients were older
and had a greater frequency of congestive heart failure. In
addition, at postmortem examination, the severity of coro­
nary artery disease seems to be underestimated by arteri­
ography.

This observation, in addition to the frequent finding of
critical coronary artery disease in patients who die and have
not had preoperative arteriography and bypass grafting, and
survival data from isolated bypass grafting trials support the
need for accurate identification of the presence and severity
of coronary artery disease before aortic valve replacement
and for bypass grafting in patients with significant coronary
artery disease .

The contributions of Francisco 1. Puga, MD. FACC, Jeffrey M. Pichler.
MD. Hartzell V. Schaff. MD, A. Jamil Tajik , MD, FACC and Robert B.
Wallace. MD are greatly appreciated.
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