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Incidence of coronary artery disease in patients

with valvular heart disease
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SUMMARY The case notes, cardiac catheterisation data, and coronary arteriograms of 239 patients
investigated for valvular heart disease during a five year period were reviewed. Angina was present in
13 of 95 patients with isolated mitral valve disease, 43 of 90 patients with isolated aortic valve disease,
and 18 of54 patients with combined mitral and aortic valve disease. Significant coronary artery disease was
present in 85 per cent of patients with mitral valve disease and angina, but in only 33 per cent of patients
with aortic valve disease and angina. Patients with no chest pain still had a high incidence of coronary

artery disease, significant coronary obstruction being present in 22 per cent with mitral valve
disease, 22 per cent with aortic valve disease, and 11 per cent with combined mitral and aortic valve
disease. Several possible clinical markers of coronary artery disease were examined but none was found
to be of practical help. There was, however, a significant inverse relation between severity of coronary

artery disease and severity of valve disease in patients with aortic valve disease.
Asymptomatic coronary artery disease is not uncommon in patients with valvular heart disease and if

it is policy to perform coronary artery bypass grafting in such patients, routine coronary arteriography
must be part of the preoperative investigation.

Angina occurs commonly in valvular heart dis-
ease'-" but does not necessarily signify the presence
of coronary artery disease,'-3 8 This is particularly
true in patients with aortic valve disease'-8;
it also applies in those with mitral valve disease.
In addition, there are some patients without
angina who still have significant coronary obstruc-
tion.3 8-10 In patients being considered for valve
surgery it is generally accepted that the presence
of angina is an indication for coronary arteriography
as part of the preoperative investigations.' 8 l-13
Much less is known of the need for routine coronary
arteriography in patients without angina. Patients
with coronary artery disease do less well after
surgery,"1 13-17 and this has led to increasing
interest in the possibility of treating coronary
artery disease at the time of valve surgery. During
the past five years it has been our policy to perform
routine coronary arteriography on patients aged 45
years or more as part of the preoperative investiga-
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tion, and coronary artery bypass grafting is per-
formed for significant lesions whenever feasible,
even when angina is absent. We have performed a
retrospective study of these patients in order to
answer three main questions. First, what is the
incidence of significant coronary artery disease in
patients with valve disease with and without angina?
Second, are there any clinical features predictive of
such disease? Third, how often are such lesions
amenable to surgical correction?

Methods

We reviewed the case notes of all adult patients who
underwent coronary arteriography as part of the
preoperative cardiac catheterisation for valvular
heart disease during the period 1 January 1975 to
31 December 1979. Patients with valvular heart
disease resulting directly from ischaemic heart
disease (for example papillary muscle dysfunction)
were excluded. A note was made of each patient's
age, sex, and smoking history. The clinical history
was examined for evidence of angina pectoris.
Episodes of typical anterior chest pain, with or with-
out radiation, precipitated by exertion and relieved
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by rest or an oral nitrate, were regarded as "typical
angina". In addition, there were some patients who
had chest pain with some, but not all, of these
features, and these were classified as "atypical chest
pain". Patients without pain were classified as "no
chest pain". A record was made of any past cardiac
ischaemic events and past or current drug treatment.
The electrocardiogram was examined for rhythm,
evidence of cardiac ischaemia, and previous myo-
cardial infarction. Heart size was assessed by the
radiological cardiothoracic ratio.
The data obtained at cardiac catheterisation were

reviewed. Pulmonary hypertension was indicated by
a pulmonary artery mean pressure greater than
20 mmHg. Left ventricular end-diastolic pressure
was measured directly. Mitral valve gradients were
measured indirectly between pulmonary artery
mean wedge pressure and left ventricular end-
diastolic pressure. Aortic valve gradients were
measured by withdrawal from left ventricle to
aorta. Pressures were measured at rest using
Statham (P23 Gp) strain gauges recording on an
ultraviolet light recorder. The zero reference point
was 10 cm above the level of the catheter table. The
severity of valve obstruction was graded on a
simple scale, from 0 to 4, according to the gradient
at rest. For mitral stenosis: 0 =no gradient; 1 =1 to
4 mmHg; 2 =5 to 10 mmHg; 3= 11 to 19 mmHg;
4=more than 20 mmHg. For aortic stenosis:
0=no gradient; 1=1 to 34mmHg; 2=35 to 49
mmHg; 3=50 to 74mmHg; 4=more than 75
mmHg. Haemodynamically "significant" valve
obstruction was arbitrarily defined as grade 3 or 4.
The severity of mitral or aortic valve regurgitation
was assessed from the left ventricular or aortic root
cine angiogram and graded on a simple scale from
0 to 4 according to the criteria of Yang et al.'8
Haemodynamically "significant" regurgitation was
said to be present with a grade of 3 or 4. The overall
severity of valvular disease was assessed by summing
all the grades of stenosis and regurgitation, this then
being called the valve score. On the basis of the data
obtained from cardiac catheterisation and angio-
graphy the patients were assigned to one of three
groups, depending upon the presence of "signi-
ficant" disease as defined above: isolated mitral
valve disease; isolated aortic valve disease; combined
mitral and aortic valve disease.

Left ventricular function was assessed from the
ejection fraction, calculated from the left ventricular
volumes obtained from single plane right anterior
oblique ventriculography.19 Coronary arteriography
was performed by the Judkins or Sones technique.
Both coronary arteries were injected in at least three
projections using magnified images. The arterio-
grams were analysed by a cardiac radiologist and at

least one other experienced operator. In the case of
borderline lesions, or a disparity in reporting, a
third opinion was obtained. All reporting was done
without clinical knowledge of the patient. The
severity of coronary artery stenosis was assessed
as the maximum percentage reduction in luminal
diameter, seen in any one of at least three different
projections, as compared with the diameter of the
vessel proximal to the obstruction. The severity of
each lesion was graded on a simple scale from 0 to 4
as follows: 0 =no obstruction; 1=1 to 49 per cent;
2=50 to 69 per cent; 3=70 to 99 per cent; 4=total
occlusion. Obstructions of grade 2 or more were
said to be "significant". The maximum narrowings
on five major vessels' branches were assessed. The
left main stem; left anterior descending; circumflex;
obtuse marginal (large lateral) branch of the
circumflex; and right coronary arteries were
chosen because of their surgical importance in
coronary artery bypass grafting. Major vessel
disease was assessed as zero, single, double, or
triple, and the overall severity of coronary artery
disease was estimated by summing the grades of
stenosis in the five vessel branches listed above. This
total was called the coronary score.

Finally the decision made at the time of investiga-
tion regarding surgery was recorded and the opera-
tion notes examined to obtain details of the pro-
cedure performed.
The significance of differences between groups

was tested using Student's t test for unpaired data
or x2 as appropriate. The significance of correla-
tions was tested by linear regression analysis.

Results

During the study period, 239 patients with valvular
heart disease underwent routine coronary arterio-
graphy as part of their preoperative cardiac cathe-
terisation. Isolated mitral valve disease was present
in 95 (40%) with isolated stenosis in 35 and isolated
regurgitation in 10, the remaining 50 having mixed
lesions. Isolated aortic valve disease was present in
90 (38%) with isolated stenosis in 37, isolated
regurgitation in 28, and mixed lesions in 25. There
were 54 (23%) patients with combined mitral and
aortic valve disease. A few patients also had tricuspid
valve disease but the severity of this was not as-
sessed. The average age of the patients was 51 0 +
8-7 years (±SD), with no differences between the
valve groups. There were 117 men and 122 women.
Typical angina was present in 74 (31%) patients,
atypical chest pain in 34 (14%), and no chest pain
in 131 (55%). Coronary arteriography was therefore
performed as a routine screening procedure in more
than half the patients.
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Table 1 Relation between angina and coronary artery disease in 239 patients being investigated for valvular
heart disease

No. (%) of patients with coronary lesions
Nature of chest pain No. of

patients No significant disease Significant disease

No 1 to 49% Total Single Double Triple Total
irregularity occlusion vessel vessel vessel

Angina 74 29 (39) 12 (16) 41 (55) 17 (23) 11 (15) 5 (7) 33 (45)
Atypical chest pain 34 16 (47) 8 (24) 24 (71) 6 (18) 0 (0) 4 (12) 10 (29)
No chest pain 131 64 (49) 41 (31) 105 (80) 13 (10) 7 (5) 6 (5) 26 (20)

Coronary arteriography disclosed at least one
major vessel with significant narrowing in 69 (29%)
patients, but in 109 (46%) there was not even
minimal irregularity. Details of the relation between
the incidence of angina and the incidence of
coronary artery disease overall are given in Table 1.
Significant coronary lesions were present in 33 of 74
(45%) patients with angina and in 26 of 131 (20%)
patients with no chest pain. On the other hand, in 26
of 69 (38%) patients with significant coronary
artery obstruction there was no clinical suspicion of
angina. The distribution of lesions in the five major
vessel branches examined is shown in Table 2.
In the next part of the study the relation between
chest pain and coronary artery disease in each of the
three valve groups was examined.

ISOLATED MITRAL VALVE DISEASE (Table 3)
Typical angina was present in 13 (14%) patients of
whom 11 (85%) had significant coronary lesions,
four having triple vessel disease. Of the 63 (66%)
patients with no chest pain, 14 (22%) had significant
coronary lesions, four with triple vessel disease. Of
the 35 patients with isolated mitral stenosis, only
three (9%) had angina and all ofthese had significant
coronary lesions. Of the 22 (63%) patients with
isolated stenosis and no chest pain, five (23%)
proved to have significant coronary disease.

ISOLATED AORTIC VALVE DISEASE (Table 3)
Typical angina was present in 43 (48o%) patients
of whom 14 (33%) had significant coronary lesions,
one with triple vessel disease. Of the 41 (46%)
patients with no chest pain, nine (22%) had signi-
ficant coronary lesions, two with triple vessel
disease. Of the 37 patients with isolated aortic
stenosis, angina was present in 23 (62%) of whom
nine (39%) had significant coronary artery disease.
Twelve (32%) of the patients with isolated aortic
stenosis had no chest pain but three (25%) had
significant coronary lesions.

COMBINED MITRAL AND AORTIC VALVE
DISEASE (Table 3)
Typical angina was present in 18 (33%) patients
of whom eight (44%) had significant coronary
lesions, but none with triple vessel disease. Of the
27 (50%) patients with no chest pain, three (11%)
had significant coronary lesions, none with triple
vessel disease.

In all three groups angina was therefore more
likely to be associated with significant coronary
artery disease than when chest pain was absent.
Only in patients with isolated mitral valve disease,
however, was angina a very good marker of signi-
ficant coronary obstruction. Other factors were
therefore examined which might possibly help to
identify patients with coronary artery disease.

Table 2 Distribution and severity of coronary artery disease in 239 patients being investigated for valvular
heart disease

Maximum per cent No. (%) of patients with coronary artery lesions
reduction in luminal
diameter Left main stem Left anterior Circumflex coronary Obtuse marginal* Right coronary artery

descending coronary artery
artery

0 227 (95) 161 (67) 178 (75) 206 (86) 148 (62)
1-49 10 (4) 36 (15) 34 (14) 14 (6) 57 (24)

50-69 2 (1) 20 (8) 13 (5) 3 (1) 14 (6)
70-99 0 (0) 20 (8) 13 (5) 16 (7) 15 (6)
100 0 (0) 2 (1) 1 (05) 0 (0) 5 (2)

*Or large lateral branch of the circumflex.
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NATURE OF VALVE LESION
The mean ( ± SEM) coronary scores for each
valve group were as follows: isolated mitral valve
disease =2 82 ±037, isolated aortic valve disease
=1-78 ±0 26, combined mitral and aortic valve
disease=1 45±0-27. The severity of coronary

artery disease was therefore greater in patients with
mitral valve disease than with aortic valve disease
(p < 0 05) or combined aortic and mitral valve
disease (p < 0 01), there being no difference be-
tween the two latter.

SEVERITY OF VALVULAR DISEASE
The mean (±SEM) valve scores for each group

were as follows: isolated mitral valve disease=
4d17 ±0-21, isolated aortic valve disease=3-84 ±
0-21, combined mitral and aortic valve disease=
6-88 ±0-28. There was no significant difference
between mitral and aortic valve disease, but, by
virtue of having two valves affected, patients with
combined mitral and aortic valve disease had higher
scores (p < 0.001). Because the group with the
highest mean valve score (the combined group) had
both the lowest incidence and also the lowest overall
severity of coronary artery disease (mean coronary
score), it was decided to study the relation between
these factors in more detail. In each group there was
a negative relation between valve score and coronary
score but this was of statistical significance only in
patients with isolated aortic valve disease (p < 0 05).

PRESENCE OF ANGINA

As shown above, angina was not a good marker of
the presence of significant coronary lesions. It was

least good in patients with isolated aortic stenosis
and best in isolated mitral stenosis. The mean

( 4SEM) coronary scores for those patients with
angina were compared with those having no chest
pain in each valve group. Though patients with
angina tended to have higher mean coronary scores

( ± SEM), this was only significant for patients with
isolated mitral valve disease (angina=59 ±1 2, no

chest pain=2-0±0 3; p <0 001).

AGE
In all three groups coronary scores tended to in-
crease with age and the correlation was significant
for patients with isolated mitral valve disease
(p < 0 01) and combined mitral and aortic valve
disease (p < 0 025). Though patients aged below 45
years did not have routine coronary arteriography
it was performed in 41. The indication for this was

the presence of angina in 13 of whom three had
significant coronary obstruction. None of the 23
patients with no chest pain had significant coronary
lesions.

SMOKING
Of the 239 patients, 129 (540%) were habitual
cigarette smokers. Though smokers tended to have
significant coronary lesions more frequently, and
higher mean coronary scores (± SEM), the dif-
ferences did not reach levels of statistical significance
(mean coronary score for smokers 2-31 ±0-26, for
non-smokers 1-84±0-28; p<0 1).

SEX

The mean ( SEM) coronary score for men tended
to be higher than for women but the differences
were only of statistical significance for isolated
mitral valve disease (men=4-27 ±072, women=
2-22 ±0 42; p < 0 02).

Table 3 Relation between angina and coronary artery disease in patients with isolated mitral valve disease,
isolated aortic valve disease, and combined mitral and aortic valve disease

No. (%) of patients with coronary artery lesions
Nature of chest pain No. of patients

No significant disease Significant disease

No 1 to 49% Total Single Double Triple Total
irregularity occlusions vessel vessel vessel

Iso.ated mitral valve disease
Angina 13 1 (8) 1 (8) 2 (15) 5 (38) 2 (15) 4 (31) 11 (85)
Atypical chest pain 19 11 (58) 2 (11) 13 (68) 2 (11) 0 (0) 4 (21) 6 (32)
No chest pain 63 23 (37) 26 (41) 49 (78) 7 (11) 3 (5) 4 (6) 14 (22)

Isolated aortic valve disease
Angina 43 20 (47) 9 (21) 29 (67) 6 (14) 7 (16) 1 (2) 14 (33)
Atypical chest pain 6 2 (33) 2 (33) 4 (67) 2 (33) 0 (0) 0 (0) 2 (33)
No chest pain 41 27 (66) 5 (12) 32 (78) 5 (12) 2 (5) 2 (5) 9 (22)

Combined mitral and aortic valve disease
Angina 18 8 (44) 2 (11) 10 (56) 6 (33) 2 (11) 0 (0) 8 (44)
Atypical chest pain 9 3 (33) 4 (44) 7 (78) 2 (22) 0 (0) 0 (0) 2 (22)
No chest pain 27 14 (52) 10 (37) 24 (89) 1 (4) 2 (7) 0 (0) 3 (11)
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LEFT VENTRICULAR END-DIASTOLIC
PRESSURE, CARDIOTHORACIC RATIO,

EJECTION FRACTION, MEAN PULMONARY
ARTERY PRESSURE
The relations between coronary score, and left
ventricular end-diastolic pressure, cardiothoracic
ratio, ejection fraction, and mean pulmonary artery

pressure were small and inconsistent. Furthermore,
there were no significant differences between
patients with coronary scores greater than 6 and
those with no coronary lesions. Nor were there any

differences in the incidence of angina or coronary

artery disease between those patients with and with-
out pulmonary hypertension, but mean pulmonary
artery pressure was usually only mildly increased
and only 10 patients had levels more than 50 mmHg.

MULTIPLE REGRESSION ANALYSIS OF
FACTORS PREDICTIVE OF CORONARY SCORE
As many of the factors described above are likely
to be interrelated a multiple regression analysis was

performed to identify which were independently
predictive of the coronary score. In patients with
isolated mitral valve disease, age in the presence of
angina was predictive (p < 0 005), and age in
patients with combined mitral and aortic valve
disease (p <0 025). None of the factors was pre-

dictive in patients with isolated aortic valve disease.

SURGICAL MANAGEMENT
Isolated mitral valve disease
Seventy-one patients had valve surgery. Significant
coronary obstruction was present in 18 (25%) but
the vessels were angiographically suitable for
coronary artery bypass grafts in only 14. Eventually
18 grafts were performed in 13 patients. Coronary
artery surgery was performed in seven (11 %) of the
original 63 patients with isolated mitral valve
disease but no chest pain, representing 13 per cent
of such patients coming to surgery.

Isolated aortic valve disease
Sixty-nine patients had valve surgery. Significant
coronary obstructions were present in 21 (30%)
and the vessels were angiographically suitable for
coronary artery bypass grafts in 20 (29%). Eventu-
ally 30 grafts were performed in the 20 patients.
Coronary artery surgery was performed in three
(70%) of the original 41 patients with isolated
aortic valve disease and no chest pain, representing
10 per cent of such patients coming to surgery.

Combined mitral and aortic valve disease
Forty-six patients had surgery. Significant coronary
obstructions were present in nine (20%) with the
vessels angiographically suitable for coronary artery

bypass grafts in all of these. Eventually eight grafts.
were performed in eight patients. Coronary artery
surgery was performed in two (7%) of the original
27 patients with combined mitral and aortic valve
disease and no chest pain, representing 8 per cent
of such patients coming to surgery.

Discussion

The first part of this study was designed to deter-
mine the incidence of angina and coronary artery
disease in patients undergoing investigation for
valvular heart disease. As in a previous study'
angina was much commoner in the presence of-
aortic valve disease (48%) than in mitral valve
disease (14%). The incidence of angina was
greatest in those with isolated aortic stenosis (62%)
and least in those with isolated mitral stenosis
(9%). Previous reports of angina in association with
isolated aortic valve disease have reported incidences
between 45 and 70 per cent.'-8 Most studies have
been of patients with isolated aortic stenosis,
though there seems to be little difference in the
incidence of angina between those patients with
predominant stenosis and those with predominant
regurgitation.' 2 In this study, angina was more
frequent in the presence of predominant stenosis.
Compared with aortic valve disease, little atten-

tion has been given to the incidence of angina in
patients with isolated mitral valve disease, possibly
because it was thought to be relatively uncommon.
Baxter et al.,' however, reported 33 per cent of such
patients with angina, a higher figure than that re-
ported here (14%), but much must depend upon the
criteria used in making a clinical diagnosis of
angina. Baxter et al. do not state their criteria and,
not having a separate group with atypical chest pain,
such patients may have been included in their
angina group. It is clear, however, that angina can
occur in association with mitral valve disease (even
isolated mitral stenosis) and the incidence in this
study is higher than that of 5 5 per cent previously
reported for a general population of similar age
distribution.20 The incidence of angina in patients
with combined mitral and aortic valve disease
(330%) was intermediate between the two other valve
groups.
There are several reasons why angina might show

an increased incidence in the presence of valvular
heart disease.2' Aortic valve disease is associated
with increased left ventricular wall tension and
myocardial oxygen requirement, while coronary
blood flow and perfusion gradient may be decreased.
In mitral stenosis, angina may result from low
cardiac output and decreased coronary perfusion,
but our findings suggest that in the presence of this,
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lesion it is more likely to be associated with severe
coronary artery disease than it is in aortic valve
disease. In this study pulmonary hypertension did
not predispose to angina, but pulmonary pressure
was severely raised in only a small number of
patients.

In contrast to the symptom of angina, the in-
cidence of significant coronary lesions was highest
in isolated mitral valve disease (33%) and lowest in
isolated aortic valve disease (28%). Comparison
with previous studies is hindered by differences in
the criteria used to classify a lesion as "significant".
In this study, luminal narrowing of< 50 per cent was
used, as our surgical policy is to graft such vessels if
possible. When similar criteria have been used by
others in patients with aortic valve disease, signi-
ficant lesions were found in fewer patients (17%).1
Other reports, taking 75 per cent narrowing as
"significant", show an incidence of coronary artery
disease of 14 per cent2 and 23 per cent.3 Swanton
et al.8 reported 23 per cent of patients with isolated
aortic valve disease as having "significant" coronary
lesions, but did not state the criteria used.
There have been few angiographic studies of the

coronary arteries in patients with isolated mitral
valve disease. Baxter et al.1 reported lesions greater
than 50 per cent narrowing in 22 per cent of patients.
In isolated mitral stenosis significant coronary
lesions have been reported in 18 per cent of patients
at angiography22 and in 32 per cent at necropsy.23
In the present study 33 per cent of patients with
mitral valve disease had at least one major coronary
obstruction, thus confirming the substantial in-
cidence of concomitant coronary artery disease in
these patients.
Not only did patients with mitral valve disease

have significant coronary lesions more frequently
than those with aortic valve disease, but the overall
severity (as assessed by the coronary score) was
greater. It is not clear, however, whether mitral
valve disease predisposes to coronary artery disease
or whether aortic valve disease is relatively pro-
tective. It has been suggested that the rheumatic
process induces coronary disease24 but necropsy
evidence disagrees.25 Nakib et al.28 suggest that in
the presence of aortic stenosis, the severity of
coronary artery disease is inversely related to the
valve gradient, supporting a protective mechanism.
As a possible relation may exist between severity

of coronary artery disease and severity of valve
disease, an attempt was made to correlate an index
of severity of valve disease (valve score) with one of
the severity of coronary artery disease (coronary
score). The group with the highest valve score
(combined mitral and aortic valve disease) had the
lowest coronary score but the converse did not hold.

Valve score and coronary score had an inverse
relation in all groups but this was only of statistical
significance in patients with isolated aortic valve
disease. The method used is arbitrary and does not
take into account other factors, such as cardiac
output, but nevertheless it appears that coronary
artery disease may contribute to the severity of
symptoms in patients with valvular heart disease.
Further, clinical deterioration leading to considera-
tion of valve surgery may be the result in part of
increasing severity of coronary artery disease
rather than deterioration caused by the valve itself.
Identification of coronary disease must therefore
become an important part of preoperative investiga-
tion, and its alleviation a consideration in any
surgical intervention.

If this is accepted, how can identification of
coronary artery disease be achieved? Taking
angina as a marker of coronary artery disease our
findings agree with previous studies,'-4 12 where
angina in aortic valve disease indicates significant
coronary lesions in only 33 per cent of patients.
Angina in mitral valve disease is more significant,
85 per cent of such patients having major coronary
obstruction. In this series, all patients with isolated
mitral stenosis and angina had significant coronary
artery disease. While angina is a poor marker of
coronary artery disease in aortic valve disease, in
mitral valve disease it is valuable. An absence of
angina is less useful. The substantial incidence
(22%) of significant coronary disease in patients
with aortic valve disease but no chest pain in the
present study confirms that the absence of chest pain
in isolated aortic valve disease does not rule out the
presence of significant coronary artery disease. The
figures for mitral valve disease without chest pain
are similar.

In the second part of this study other factors,
possibly predictive of the presence of coronary
artery disease, were examined. Though men tended
to have more severe coronary artery disease than
women, the difference was significant only in
isolated mitral valve disease. The severity of
coronary artery disease increased with age but there
was no age below which it could be confidently
excluded. No significant differences were found
between smokers and non-smokers. Surprisingly,
there was no significant relation between severity of
coronary artery disease and several simple indices of
left ventricular function. Previous studies have
shown that the resting electrocardiogram is also of
little value.' 10 In a multiple regression analysis of
these factors only angina and age in patients with
isolated mitral valve disease, and age in patients
with mitral and aortic valve disease, were predictive
of the severity of coronary artery disease. It there-
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fore seems clear that, if it is desirable to identify
patients with coronary artery obstructions before
valve surgery, there is no simple alternative to
routine coronary arteriography. We have no data to
set a lower age limit for this recommendation.
Though coronary artery disease was found in
patients aged below 45 years, coronary arteriography
was not performed as a routine procedure in this
group.
A remaining question is whether significant

coronary artery disease, if found, should be treated
by coronary artery bypass grafts. Coronary artery
disease may contribute to symptoms before and
after valve surgery and the mortality of surgery may
thus be considerably influenced. Poor results have
been attributed to uncorrected coronary artery
disease,' 13-15 with twice the perioperative mortality
of patients with no coronary artery disease.27
Long-term survival is also reduced.16 Previous
reports of aortic valve replacement with concomitant
coronary artery bypass grafts have suggested
higher," 2831 lower,27 32 3 or unchanged'6 34 3
mortality as compared with aortic valve replace-
ment alone. In all except one of these studies,32
coronary artery bypass graft was performed im-
mediately after valve replacement, inferring that
during the phase of valve replacement the distal
myocardium was at risk from underperfusion.
Macmanus et al.32 report a comparison of patients
treated in this sequence with a group treated in the
reverse order and suggest that coronary artery by-
pass grafting performed first reduces the risk of
operative myocardial infarction. In the present series
the overall perioperative (within four weeks)
mortality of valve replacement combined with
coronary artery bypass graft was 20 per cent com-
pared with 5 9 per cent for valve replacement alone.
Patients undergoing coronary artery bypass grafts,
however, represent a group with increased risk by
virtue of their coronary artery disease and to make
true comparisons of perioperative mortality and
the degree of postoperative improvement it would be
necessary to carry out a randomised prospective
trial of patients with similar degrees of valvular and
coronary disease.

In conclusion, this study has shown that asympto-
matic coronary artery disease is common in patients
undergoing assessment for valve surgery and that
there are no adequate clinical markers for such
coronary lesions. We therefore believe that routine
coronary arteriography is necessary for proper
diagnosis in patients with valvular heart disease
before surgery. The yield of significant coronary
lesions has been shown to average 33 per cent in
patients aged 45 years or over but we have no data
as to the incidence in lower age groups.

We thank Dr P G Keates for reporting the coronary
angiograms, Dr W Whitaker who allowed us to
study his patients, and Mr M I Ionescu who per-
formed the operations.
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