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Abstract

Angina pectoris is a frequent symptom of severe valvular aortic stenosis (AS), even in the
presence of normal coronary arteries.

To determine the prevalence of angiographically significant coronary artery disease
(CAD) and its relation to angina pectoris and coronary risk factors in severe isolated valvular AS
patients.

All cases of symptomatic AS patients who underwent aortic valve replacement and pre-
operative cardiac catheterization at the Central Chest Hospital between January 1,1986 and
December 31, 1996 were retrospectively analyzed. Excluded were those with multiple valvular
disease, aortic regurgitation of grade 2 or more, and prior coronary or valve surgery.

A total of ninety consecutive patients with severe AS (64 men and 26 women, mean age
58.94 years, range 38 to 71) were studied. Significant CAD (coronary diameter stenoses > 50%)
was found in 15 patients (16.7%). Typical angina was present in 66.7 per cent of them but it was
also found in 46.7 per cent of the non-CAD patients. This symptom had low positive predictive
value (22%). Of the patients without angina (n=45) 11.1 per cent had significant CAD, The
negative predictive value of angina alone was thus 89 per cent. By univariate logistic regression,
the statistically significant variables to discriminate those with or without significant CAD were
age, history of hypertension, positive familial history of premature CAD, and cholesterol level.
However, only age and hypertension were statistically significant by multivariate logistic regres-
sion analysis.

Coronary arteriography can probably be omitted in severe valvular AS, especially those
without a history of hypertension and < 40 years of age in men and <50 years in women. For all other
cases, coronary arteriography is recommended. In our study, angina pectoris is not a significant
predictor for associated CAD.

Key word : Angina Pectoris, Coronary Artery Disease, Severe Isolated Valvular Aortic Stenosis

* Division of Cardiology, Department of Medicine, Central Chest Hospital, Nonthaburi 11000,
** Division of Cardiology, Department of Medicine, Faculty of Medicine, Khon Kaen University, Khon Kaen 40000,
**x  St. Loius Hospital, Bangkok 10120, Thailand.
 Present at The Heart Association of Thailand meeting, Imperial Queen's Park, Bangkok, Thailand, March 26, 1997.



Vol.82 No.2 ANGINA PECTORIS AND CORONARY ARTERY DISEASE IN SEVERE ISOLATED VALVULAR AORTIC STENOSIS 141

Angina pectoris is a common symptom of
both severe valvular aortic stenosis (AS) and coro-
nary artery disease (CAD)(1-4). In both conditions
the angina is due to an imbalance between oxygen
supply and demand(3-7). The necessity of defining
coronary artery anatomy before performing aortic
valve replacement and planning for coronary artery
bypass graftings has been recommended in most
centers for patients with arteriographic evidence of
significant obstruction in one or more graftable
coronary arteries(8-13). This recommendation is
based on the observation that coronary artery
disease may be an appreciable cause of morbidity
and mortality after valve replacement(8-12)
Although such an approach may seem reasonable,
no controlled studies clearly document the validity
of this strategy, and the topic is still a source of
debate(8-28). Because of the small, but definite,
hazard of coronary angiography, the risk to the
patient of delaying an urgently needed operation
and in the interest of cost containment we reviewed
our experience at the Central Chest Hospital to
determine whether the absence of a history of
angina chest pain in patients with severe AS pre-
cluded significant coronary artery disease, thereby,
obviating the need for coronary arteriography in
such patients. A secondary purpose was to find out
whether other atherosclerotic risk factors could be
used as the statistically significant predicting factors
for the presence of associated coronary artery
disease.

METHOD
Selection of patients

All symptomatic aortic stenosis patients
who underwent aortic valve replacement and pre-
operative cardiac catheterization at our institution
from January 1, 1986 through January 31, 1997 were
retrospectively reviewed. We excluded patients who
had one or more of the following factors ; 1) multi-
ple valvular disease; 2) peak systolic aortic valve
gradient less than 50 mmHg by cardiac catheteriz-
ation or Doppler echocardiographic study except
for those who had severely impaired left ventri-
cular systolic function (left ventricular ejection frac-
tion less than or equal to 0.30); 3) aortic regurgita-
tion defined by aortic root angiogram of grade 2 or
more ; 4) other congenital heart disease ; 5) prior
coronary or valve surgery. Ninety consecutive
patients were finally selected for the study.

Clinical data

The medical records of all patients with
severe AS were retrospectively reviewed to deter-
mine the presence and characteristics of angina pec-
toris, history of orthopnea, paroxysmal nocturnal
dyspnea (PND), dizziness, syncopal attacks, palpi-
tations, and peripheral vascular disease (PVD). The
other associated coronary risk factors were also
evaluated : smoking habits, personal history of
hypertension of diabetes mellitus, prior myocardial
infarction, familial history of CAD, hyperlipidemia,
and the use of diuretics or digitalis. Typical angina
pectoris was defined as a classic history of chest
pain or tightness lasting for 1 to 15 minutes preci-
pitated by effort, emotion, or exposure to cold, which
was promptly relieved by rest or nitrates. Cases with
nocturnal angina and typical angina at rest were also
included. Atypical or undefined chest pain was cha-
racterized by a history of chest pain not fulfilling
the requirements for a diagnosis of angina pectoris
because of location, quality, or precipitating and
relieving events. The preoperative severity of angina
pectoris was graded according to the Canadian clas-
sification and the preoperative functional status was
classified symptomatically according to the New
York Heart Association (NYHA) functional class
(29). The history of prior myocardial infarction was
diagnosed in patients who had a history of chest
pain associated with electrocardiographic (ECG) or
cardiac enzyme changes that were consistent with
this diagnosis. The history of hypertension was
diagnosed in patients who had had a medical docu-
mentation of either systolic blood pressure (SBP)
>140 mmHg or diastolic blood pressure (DBP) >90
mmHg for at least 3 years perior study Preoperative
chest radiographs were available for all patients.
Cardiac enlargement was defined as a cardiotho-
racic ratio greater than 50 per cent in the standard
posteroanterior projection. Preoperative electrocar-
diograms were also studied in all patients. Included
in the data base were preoperative presence of
pathological Q-waves, evidence of left ventricular
hypertrophy (Estes' Scoring system)(30), ST-T
changes that were consistent with classic systolic
strain pattern (without digitalis), and the presence
of atrial fibrillation.

Cardiac catheterization

Right and left heart catheterization, left
ventriculography, aortography and selective coro-
nary angiography were performed in all 90 patients.
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During selective coronary angiography,
multiple left and right anterior oblique projections
were obtained in an attempt to provide optimal dis-
play of the arteries. The degree of coronary artery
narrowing was expressed as the percent reduction
of the internal diameter of the artery under study.
Coronary artery disease was considered hemodyna-
mically significant if one or more coronary arteries
had a 50 per cent or greater estimated narrowing of
lumen diameter. Stenoses of branch vessels supply-
ing more than 50 per cent of the distribution of a
major vessel were classified as stenosis of that
major vessel.

Left ventricular contraction was evaluated
by analysis of an angiogram of the left ventricle
performed in the 30 degree right anterior oblique
(31). Cardiac output was determined by the dye
dilution technique and by the Fick method.

The pressures were recorded with a fluid-
filled manometric system, the zero reference point
being the mid-chest level. A pullback pressure trac-
ing was obtained to confirm the location of the
obstruction at the level of the aortic valve and to
determine the gradient across the aortic valve. The
diagnosis of severe aortic stenosis was based on the
measurement of peak systolic aortic valve gradient
of 50 mmHg or greater in 57 patients and on angio-
graphic, echocardiographic and clinical criteria in
33. The degree of aortic regurgitation was assessed
by root aortography in the left anterior oblique pro-
jection(32), Aortic regurgitation was graded as tri-
vial (17), mild (2+), moderate (3%), and severe (41).
Trivial regurgitation was defined as a small amount
of dye entering the left ventricle during diastole and
washing out during systole. Only those with trivial
regurgition were included in the study. Valve cal-
cifications were evaluated by fluoroscopic exami-
nations.

The aortic valve area was calculated by
means of the Gorlin's formula(33). Aortic stenosis
was considered hemodynamically significant if the
calculated aortic valve area was less than 0.8 cm?2
per square meter of body surface area.

During the period under review, selective
coronary arteriography was routinely performed
before aortic valve replacement. Coronary bypass
graftings were undertaken if significant stenosis
presented angiographically and when, in the sur-
geon's opinion, revascularization was technically
possible.
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Statistical methods and analysis

Preoperative clinical and differences
between patients with and without coexistent coro-
nary artery disease were analyzed by using chi-
square analysis (with Yates correction) for fre-
quency distribution and Fisher exact tests for cate-
gorical variables and with student ¢ tests for quan-
titative variables(34). Multivariate analysis using a
stepwise logistic regression procedure was then
applied to further test varibles significantly related
to CAD to derive a prediction model. A multiva-
riate risk score was also calculated to stratify
patients into groups with or without associated
CAD. Standard methods were used to derive sen-
sitivity, specificity and the predictive values of a
positive and negative test result(33).

Prediction of coronary artery disease

The sensitivity of angina pectoris to indi-
cate the presence of CAD in the current study was
66.7 per cent (10 of 15), but its specificity was only
53.3 per cent (35 of 40). The positive predictive value
of this symptom alone was 22 per cent (10 of 45)
and its negative predictive value 88.9 per cent (40
of 45).

By univariate logistic regression analysis,
the statistically significant variables to discriminate
those with or without significant CAD were age,
history of hypertension, positive familial history of
premature CAD, and cholesterol level. But only age
and hypertension were of statistical significance by
multivariate logistic regession analysis.

RESULTS
Clinical characteristics

A total of 90 consecutive patients with
severe isolated valvular aortic stenosis was studied.
Forty-five patients (50%) had angina pectoris. Of
these, 35 had no significant CAD. In the CAD
group, 1 had atypical chest pain and 4 did not have
any chest pain. Similar grades of angina were
observed in both groups, with 17 per cent of patients
having grade 1, 56 per cent grade 2, 21 per cent
grade 3, and 6 per cent grade 4. CAD patients were
significantly older (64.7 vs 57.8 years; p < 0.02),
and had somewhat greater frequency in the male
sex but no statistical significance. They also had a
higher total serum cholesterol level (Table 1). Of the
patients with CAD, all men were > 45 years of age
and all women were > 55. Of the non-CAD group,
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Table 1. Clinical characteristics of 90 patients with severe AS.
No. patients
Variables with CAD without CAD p - value
(n=15) (n=75)

Age(years) 647 +6.6 578 £10.6 <0.02
Sex (M/F) 10/5 54/21 NS
Mean duration (mths) 324+353 30.2 £29.0 NS
Typical angina(%) 10 (66.7) 35 (46.7) NS
Atypical chest pain (%) 1 6.7) 13 (17.3) NS

Orthopnea (%) 5 (33.3) 33 (44.0) NS

PND (%) 3 20.0) 36 (48.0) < 0.05

Syncope (%) 2 (13.3) 19 (25.3) NS
Dizziness (%) 6 (40.0) 22 29.3) NS
Cerebrovascular disease (%) 1 6.7) 0 ()] 0.02
Peripheral vascular disease (%) 1 ©6.7) 0 (V] 0.02
Palpitation (%) 0 (V)] il (14.7) NS
Diabetes mellitus (%) 2 (13.3) 4 5.3) NS
Hypertension (%) 10 (66.7) 6 (8.0) < 0.00001
Smokers (%) 8 (53.3) 37 (49.3) NS
Ex-smokers >5 years (%) 1 (6.7) 6 (8.0) NS
History of Ml (%) 1 6.7) 1 (1.3) NS
Familial history (%) 5 (33.3) 9 (12.0) <0.04
Dyspnea on exertion

NYHA L II 9 (60.0) 34 (45.3) NS

NYHA III, IV 4 (40.0) 41 54.7) NS
Cholesterol (mg%) 236.4 + 36.0 211.8+£369 0.02
Use of diuretics (%) 11 (73.3) 60 (80.0) NS

(*Abbreviations : CAD = coronary artery disease; MI = myocardial infarction;
NYHA = New York Heart Association classification (Classes I-1V);

+ = one standard deviation ; n = number of patients)

21 were < 45 years of age, with 6 men and 5 women
being < 40 and 50 years old, respectively. Paroxys-
mal nocturnal dyspnea (PND) occurred more in
non-CAD (48%) than CAD patients (20%) (p < 0.05).
The prevalence of peripheral vascular disease
(PVD), and cerebrovascular disease(CVD) were
significantly more common in the CAD group (p <
0.02). The CAD patients also had a more frequent
history of hypertension (p < 0.00001) and positive
. familial history of premature CAD (p < 0.04). The
distribution of other clinical findings is given in
Table 1.

The electrocardiographic (ECG) analysis
revealed the presence of left ventricular hyper-
trophy (LVH) and ST-T changes consistent with a
systolic strain pattern with nearly the same fre-
quency in both groups. The ECG evidence of
pathological "Q" waves as noted at the time of
preoperative angiography was present in 19 patients.
Of these, 14 had normal coronary arteries. All of

them had "QS" patterns in leads V1. V2 and not
beyond Leads V3. Infarction patterns represented
by pathological "Q" waves in Leads V4 - Vg or II
III, and aVF were, on the other hand, associated
with CAD in 4 of 7 instances. A history of acute
myocardial infarction was recorded in the past in 2
of them.

Complete right bundle branch block was
present in one patient, aged 68 years with normal
coronary arteries. The ECG evidence of atrial fibril-
lation was present in 8 patients. Of these, 1 had
associated CAD which involved 3-vessel and left
main stem. The distribution of electrocardiographic,
radiographic and hemodynamic data is demon-
strated in Table 2.

Catheterization and coronary angiographic find-
ings

The distribution of coronary arteriographic
findings in the CAD patients, with or without
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Table 2. Electrocardiographic, radiographic and
hemodynamic data in 90 patients with

severe AS.
No. patients
Variables with without p - value
CAD CAD
(n=15) (n=175)

ECG

LVH (%) 13 (86.7) 64 (85.3) NS

ST-T strain (%) 12(80.0)  62(827) NS
Pathological-Q (%) 5(33.3) 14 (18.7) NS

AF (%) 1 6.7 7 9.3) NS
CXR

Redistribution (%) 6 (40.0) 24 (32.0) NS

CT-ratio >- 0.5 (%) 4(26.7) 29 (38.7) NS

Calcified AV (%) 13 (86.7) 68 (90.7) NS
Hemodynamic

Mean LVEF 064+008 059+002 NS

Mean gradient (mmHg) 91.0+20.2 9524283 NS

AVA (cm2/ M2) 0.59+0.16 061+029 NS
Table 3. The distribution of significant coronary

occlusive lesions in 15 CAD patients and
subclassification of those with or without
angina.

CAD occlusive lesion No. patients (n)

overall with angina without
angina
(n=15) (n=10) (n=5)
1 Single lesion
-LAD* 2 0 2
-LCX 0 0 0
-RCA 0 0 0
II Double lesions
-LAD + LM 1 1 0
-LAD +LCX i 1 0
-LCX +RCA 1 0 1
III Triple and quadruple lesions
-LAD + LCX + RCA 2 2 0
-LAD + LCX + RCA +LM 8 6 2
* LAD = left anterior descending coronary artery :
LCX = left circumflex coronary artery;
RCA = right coronary artery;
LM = left main coronary artery

angina, is shown in Table 3. The left anterior des-
cending artery was found to be the most frequently
involved vessel. Combinations involving two-or
three- major vessels were demonstrated more fre-
quently than single- vessel involvement. Significant
stenosis of the left main coronary artery occurred in
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9 patients (60% of those with CAD and 10% of all
cases) ; all but one had multivessels disease. Of
these, 2 had no history of chest pain at all. Calcifi-
cation of the left main coronary artery was demon-
strated in 16 patients, of these,only 2 showed signi-
ficant stenosis of the left main itself, but 3 had sig-
nificant lesions elsewhere in the proximal coronary
arteries. Minor disease (irregularity of vessel wall or
luminal diameter reduction less than 50%) was also
found more frequently in the left anterior descend-
ing artery than in the non-CAD group.

On fluoroscopic examination, calcification
of the aortic valve was noted in 93 per cent and 89
per cent in the CAD and non-CAD patients, respec-
tively. There were no significant differences in the
peak systolic gradient across the aortic valve, aortic
valve area, and cardiac output between the two
groups (Tabel 2).

DISCUSSION

Angina pectoris has long been recognized
as as one of the cardinal symptoms of severe AS
even in patients without evidence of hemodynami-
cally significant CAD. There has also been wide
variation in the reported prevalence of this symptom
in patients with significant AS, ranging from 49-80
per cent, with an average of 66 per cent in the studies
listed in Table 4(8,11,12,14-26) 1In this study, the
prevalence of angina was 50 per cent. Similarly, the
prevalence of associated CAD in AS patients has
been reported to be within a wide range between
21.0 and 56.0 per cent, compared with 16.7 per cent
in this data. Between 24.0 and 80.0 per cent (with an
average of 51.3 per cent in Table 4) of the patients
had angina pectoris despite normal or only slightly
narrowed (diameter reduction less than 50%) coro-
nary vessels, compared with 46.7 per cent in our
study. This wide variation in the prevalence of an-
gina and CAD in patients with severe AS may be a
result of differences in the age of the patients
studied, and the variable criteria used by different
investigators in defining significant coronary artery
stenosis.

Some investigators(11,13,15,17,18) have
used a criterion for luminal diameter reduction of at
least 70 to 75 per cent, whereas others(8:12,16) have
used as significant a lumen narrowing of > 50 per
cent. It is generally accepted that a luminal diameter
reduction of 70 to 75 per cent is probably a prere-
quisite to cause hemodynamically significant abnor-
malities in the coronary circulation. We, neverthe-
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Table 4. Prevalence of angina pectoris and significant coronary artery disease in patients with severe

aortic valve stenosis.

Study Pts Age Prevalence (%) Angina (%) CAD (%)
(n) Range Patients
(yrs) Series CAD AP CAD Non-CAD without AP
Basta et al (1975) 68 34.77 CS 24 60 - - 0
Harris et al (1975) 69 38-77 CT 23 58 81 St 10
Mandal et al (1976) 60 45-66 CF 23 47 67 41 >6
Paquay et al (1976} 48 39-84 C 44 75 95 59 8
Moraski (1976) 65 31-81 CS 46 80 80 80 46
Hancock (1977) 173 40-83 NC 56 74 85 61 33
Swanton et al (1977) 140 18-75 CS 23 56 72 52 15
Graboys et al (1977) 19 47-76 CF 21 63 100 53 0
Hakki et al (1980) 39 43-79 CF 46 51 83 24 16
Exadactylos et al (1984) 88 38-77 CT 34 49 86 35 7
Monsuez et al (1984) 148 20-81 C 18 55 70 51 7
Green et al (1985) 103 44-87 CF 45 61 78 47 25
Abdulali et al (1985) 32 32-72 C 34 63 82 52 17
Ann Vandeplas (1987) 192 28-82 C 24 66 83 61 12
Present study (1996) 90 38-71 C 16.7 50 66.7 46.7 5.6

AP = angina pectoris ; CAD = coronary artery discase ; C = consecutive ;
CT = consecutive, age limit 35 years ; CF = age limit 40 ; CS = consecutive, surgical ; NC = not consecutive.

less, agree with previous authors(8,12,16,21) that in
patients with severe AS a luminal narrowing even
of > 50 per cent can cause significant reduction of
coronary blood flow with regards to increasing
myocardial oxygen demand.

The mechanisms responsible for angina
symptoms in patients with AS have been explained
on the basis of an imbalance between myocardial
oxygen supply and demand(1,5.36-39), The appa-
rent pathophysiological consequence of left ventri-
cular outflow obstruction, such as severe AS, has
been well known to increase intraventricular pres-
sure, increase wall tension(7,37.38), and finally
result in myocardial hypertrophy(39). The thicker
wall reduces its stress, but the greater muscle mass
inevitably increases myocardial oxygen demand.
Several investigators(35,38-53) have also suggested
abnormal small vessel behavior associated with
severe left ventricular hypertrophy, that of impairing
coronary vasodilator reserve, or impairing ability to
increase blood flow during maximal vasodilatation
response to catecholamine administration stress.
Severe AS itself also reduces myocardial oxygen
supply. A fixed coronary flow and decreased
myocardial oxygen supply may result from the fixed
stenotic valve orifice and the low mean aortic pres-
sure. The increased left ventricular end diastolic

pressure (LVEDP), or left ventricular wall tension
(36,37) and the abnormal flow patterns of a Venturi
effect in the aortic root(32) may further reduce
coronary perfusion in these patients.In addition, the
prolonged ejection time, which, if combined with the
tachycardia of exercise, may have a deteriorating
effect by decreasing diastolic filling period and also
oxygen supply to the myocardium.

These are among the main several factors
accounting for angina in severe AS without asso-
ciated CAD. The presence of significant coronary
artery stenosis in these patients is an additional, cri-
tically important single factor, to lower still further
the myocardial oxygen supply. A coronary embolism
from calcified fragments of the aortic valve may,
furthermore, be a possible cause of coronary obstruc-
tion.

The prevalence of coronary artery disease
in our patients with typical angina pectoris was
66.7 per cent, in contrast to patients with atypical
chest pain with only a 6.7 per cent rate of associated
CAD. These findings agree with those of Paquay
and associates(15) that in patients with aortic valve
disease, the more typical the angina the more likely
these patients are found to have associated CAD. In
view of the relationship of angina and associated
dyspnea, Hancock(8) commented that angina occur-
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ring on exertion in the absence of dyspnea, or occur-
ring at rest, was associated with coronary artery
disease in 80 per cent of instances, whereas, angina
occurring only in association with dyspnea on exer-
tion was associated with CAD in 45.0 per cent of
instances. In our study, however, we did not find this
relationship probably because of the small number
of patients.

On the other hand, another important group
of severe AS patiens are those with significant CAD
but without angina pectoris. The reported incidence
of unsuspected CAD patients in the absence of an-
gina symptoms has also varied widely between a
low of zero up to 46.0 per cent(8,11,12,14-26) (with
an average of 15 per cent from all the studies in
Table 4), compared with 5.6 per cent (5 of 90) in
the current investigation. Of these, only 1 had dia-
betes mellitus, so that the "silent ischemia" could
not be simply explained by the process of diabetic
autonomic neuropathy. It is of interest also to note
that 60 per cent (3 of 5) had clinical evidence of
congestive heart failure as the principal presenting
problem, especially 2 with triple-vessel disease plus
significant left main stenosis. This finding agrees
with that of Hancock(8) that patients with severe
valvular AS who presented with congestive heart
failure appear to be particularly likely to show sig-
nificant CAD without angina. This group of patients
may be similar to those with ischemic cardiomyo-
pathy in the absence of aortic valve disease, as des-
cribed by Burch and associates(33). This may simply
reflect the general clinical observation that angina
pectoris tends to be absent when congestive heart
failure develops(34.55), perhaps because physical
activity becomes limited by exertional dyspnea.
Thus, the absence of angina alone cannot be used as
a significant predictor to exclude associated CAD.

Similarly with previous investigators(5,
56-58), we found one CAD patient without angina
in whom effort syncope was the only complaint and
whose left ventricular systolic function was very
well preserved. The prevalence of syncope tended to
be lower in the CAD group but was not statistically
significant. On the other hand, the congestive
symptom of PND was found more frequently in the
non-CAD group (p < 0.05), which has also been
observed by previous authors(19.20). A clear ex-
planation for this difference could not be found
because the cardiac output and the use of diuretics
or digitalis were not statistically different between
CAD and non-CAD patients.
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Similarly like other investigators(15,17’
26), we found no significant differences in mean
aortic valve area, systolic gradient or left ventricular
ejection fraction between the two groups. There was
no mean systolic gradient that excluded the pre-
sence of significant CAD. However, patients with
angina and CAD tended to have a lower gradient
than those with angina without CAD. This has also
been found by other investigators(19,20,26),

The distribution of coronary occlusive
lesions in our patient population is shown in Table
3. The CAD patients with angina tended to have a
higher incidence of multivessel disease and more
severe disease of involved coronary vessels than
those with CAD in the absence of angina, but this
difference was not statistically significant. It is of
interest also to note that two of the 5 CAD patients
but without angina had evidence of significant left
main stenosis. Of these, one had a history of diabetes
mellitus, and both had a history of long standing
hypertension. Over all, the left anterior descending
artery was the vessel most frequently involved, and
combinations involving two or three major vessels
were more frequent than single-vessel involvement,
as was observed by Hancock(8). However, the
findings of a low incidence of multivessel disease
were also reported by other investigators(11,21,26),
There was a significantly higher prevalence of both
cerebrovascular disease and peripheral vascular
disease in CAD patients than in those without
CAD. This may probably be explained on the basis
of an atherosclerotic role in both coronary and peri-
pheral vessels. The familial history of premature
CAD was also found more commonly in the CAD
group (p <0.04). Serum cholesterol level was , as
could be expected, significantly higher in those with
CAD. However, only older age and history of hyper-
tension were statistically significant by multivariate
logistic regression analysis,

Serious complications of cardiac catheteri-
zation and coronary angiography in our study in-
cluded one death due to ventricular fibrillation, and
another 3 who developed early morbidity including
acute pulmonary edema, cerebral embolic stroke and
acute renal failure post ventriculography.

Clinical implications :

Knowledge of the extent of CAD involve-
ment in patients with severe AS is clearly of predic-
tive value with regard to the operative morbidity,
mortality, and prognostic standpoints. Different
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guidelines are therefore advocated to delineate
which patients with symptomatic AS should have
coronary arteriography performed preoperatively.
Some suggest this procedure for all cases prior to
surgery(20,23.25), whereas, others advocate only for
those over age 40(18,19,21) or even age 50 years(9).
Our data are in more agreement with the latter.
Based on the findings of our study, coronary arterio-
graphy can probably be omitted in severe valvular
AS, when they do not have history of hypertension
and age < 40 years for men and < 50 years for
women. Otherwise, this diagnostic procedure should

be recommended. In our study, angina pectoris is
not a significant predictor for associated CAD.

Limitations :

Our study is in large part retrospective
and therefore, is affected by the problems inherent
in that approach. It should also be pointed out that
our study population is not a very large one, making
it more difficult to draw accurate conclusions.
However, to overcome this limitation, we should
co-investigate with other institutions and re-analyse
a larger number of the patient population.

(Received for publication on June 24, 1997)
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