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Summary

Objective: Management of asymptomatic mild aortic stenosis at the time of coronary artery bypass grafting remains controversial. 
Therefore we have reviewed our experience with such patients. 

Material and Method: We have retrospectively analyzed a cohort of 42 patients (group A) with asymptomatic aortic valve lesion sub-
jected to isolated coronary artery bypass (38 men and 4 women with a mean age of 56.4 ± 6.5 years) and compared their with a group of 
67 patients (group B) receiving coronary artery bypass grafting and aortic valve replacement simultaneously at the first operation (61 men 
and 6 women with a mean age of 63.4 ± 7.3 years). No significant differences in the characteristics of patients in both groups were noted. 
 
Results: Acute heart failure, perioperative myocardial infarction, heart arrhythmia, respiratory failure, most often observed among patients of 
group B. Hospital mortality among these patients was also higher (6.3% versus 0, p > 0.05). However, these differences were not significant. 
11 (26.1%) patients, who had undergone CABG an average of 30.6 ± 13.3 months previously, were subsequently re-operated due to progres-
sion of aortic stenosis. We noted that mean preoperative aortic gradient (34.8 ± 4.4 versus 26.3 ± 7.5 mm. Hg p < 0.05) and calcification of the 
aortic valve (1.6 ± 0.5 versus 0.8 ± 0.7 p< 0.05) in these patients was significantly higher than the remaining patients of group A. Progression 
of valvar calcification has led to a decrease in the area of the aortic opening an average of 0.25 ± 0.04 cm ²/year and an increase in the gradient, 
an average of 13.3 ± 9.3 mm.Hg/ year.

Conclusion: Thereby, calcification of the aortic valve with mild to moderate aortic stenosis and a mean pressure gradient within 25-40 mm 
Hg is sufficient to carry out combined operations. Execution only isolated coronary artery bypass grafting determines the greater likelihood of 
re-operation because of the inevitable progression of aortic valve calcification.
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Introduction

The combined atherosclerotic lesion of coronary ar-
teries and aortic valve is a typical and common condi-
tion especially among elderly patients. Management of 
asymptomatic mild aortic stenosis at the time of coro-
nary artery bypass grafting remains controversial. Some 
surgeons advocate aortic valve replacement (AVR) on 
the assumption that many of these patients will develop 
significant valve disease within a few years time.(1) 

Thus they would otherwise be exposed to the risks 
of a redo operation to replace the valve. On the other 
hand, critics of this position believe that prophylactic 
AVR for mild aortic stenosis in a patient whose primary 
symptoms are coronary insufficiency unjustifiably in-
creases the operative mortality as well as the risk of 
subsequent valve-related events, and such patients 
should not have valve replacement until hemodynami-
cally significant aortic stenosis develops.(3) Therefore 
we have reviewed our experience with such patients.   

Materials and methods

We have retrospectively analyzed a cohort of 42 pa-
tients (group A)   with asymptomatic aortic valve (AV) 
lesion subjected to isolated coronary artery bypass (38 
men and 4 women with a mean age of 56.4 ± 6.5 years) 
and compared their with a group of 67 patients (group 
B) receiving coronary artery bypass grafting and aortic 
valve replacement simultaneously at the first operation 
(61 men and 6 women with a mean age of 63.4 ± 7.3 

years). New York Heart Association (NYHA) function-
al class, history of myocardial infarction, prior opera-
tion was recorded. Angina was graded using the Cana-
dian Cardiovascular Society (CCS) classification. 

 Cardiac catheterization findings recorded included 
number of diseased vessels and left ventricular (LV) 
function. LV end-diastolic pressure, state of the AV and 
systolic gradient across the AV at first and subsequent 
catheterizations were also recorded. Aortic stenosis was 
considered mild when the aortic valve area was 1.0 cm2 

or greater, moderate when the area was less than 1.0 
cm2 but greater than 0.7 cm2, and severe when the area 
was 0.7 cm2 or less. Progression of aortic stenosis was 
considered to have occurred after stenosis increased 
from mild to moderate, mild to severe, or moderate to 
severe on the basis of the calculated aortic valve area. 

The general conduct of all surgical procedures was 
similar. The operations were performed using a mem-
brane oxygenator, systemic normothermia (34-36°C), 
hemodilution and cardioplegic solution. 

Results

Both groups were similar with respect to the risk 
factors for heart disease. The extent of coronary artery 
disease and the frequency of preoperative myocardial 
infarction were similar. The majority of patients in both 
cohorts had mild left ventricular dysfunction. No sig-
nificant differences in the characteristics of patients in 
both groups were noted (Table 1). 

Table 1. Patient characteristics

Variable Group A (n-42) Group B (n-67) p Value

Angina class (CCS):
III
IY

(83.4%)
7 (17.1%)

54 (80.5%)
13 (19.4%)

NS

NYHA class:
II
III
IY

5 (11.9%)
28(66.7%)
9 (21.4%)

7 (10.4%)
49 (73.1%)
11 (16.2%)

NS

Myocardial infarction 19 (45.2%) 34 (50.1%) NS

Ejection Fraction < 0.5 17 (40.4%) 31 (46.2%) NS

Triple and more Coronary lesion 23 (54.7%) 38 (56.7%) NS

NYHA = New York Heart Association;             CCS = Canadian Cardiovascular Society.
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None of the patients in group A were considered to 
have hemodynamically significant aortic stenosis at the 
time of the initial myocardial revascularization. Pa-
tients of group B had a significant stenosis and calcifi-
cation of the aortic valve (Table 2). 

In both groups the use of internal mammary artery 
(IMA) and the number of bypass grafts inserted were 
similar. Patients in group B were undergoing combined 
(CABG and AVR) procedures and not unexpectedly 
incurred a significantly greater global myocardial is-
chemic and extracorporeal circulation time (Table 3). 

Postoperative complications occurred with a signifi-
cantly greater frequency in those patients having AVR 
and myocardial revascularization. The most frequent 
postoperative complications were acute heart failure, 
perioperative myocardial infarction, heart arrhythmia, 
(Table 4). Hospital mortality among these patients was 
also higher. There were 4 patients (group A - 0; group 
B - 5.9%; not significant) who died in the hospital. 

The most common cause of death was low cardiac 
output. (n – 2). The remaining 2 hospital deaths were 
caused by multiorgan system failure (n-1) and cere-
brovascular accident (n-1). Five-year survival in both 
groups was similar (Fig.3).

Table 3.  Operative data

Variable Group A (n-42) Group B (n-67) p Value

IMA 40 (95.2%) 61 (91.1%) NS

No. of CAB grafts 3.2 ± 1.1 2.8 ± 0.8 NS

CPB time (min) 79 ± 26.4 147 ± 31.2 < 0.05

Cross-clamp time (min) 40.2 ± 18.8 98 ± 22.3 < 0.05

CAB = coronary artery bypass; CPB = cardiopulmonary bypass; IMA = Internal mammary artery NS = not significant.

Table 2. Cardiac catheterization data

Variable Group A (n-42) Group B (n-67) p Value

Mean AV gradient (mm Hg) 28.4 ± 8.1 56.2 ± 11.7 < 0.05

Aortic valve area (cm2) 1.5 ± 0.4 0.7 ± 0.3 < 0.05

Aortic valve regurgitation 0.9 ± 0.5 2.1 ± 1.3 < 0.05

LVEDP (mm Hg) 10.8 ± 2.6 17.5 ± 8.5 < 0.05

Calcification of the AV 0.9 ± 0.8 1.7 ± 0.7 < 0.05

            LVEDP = left ventricular end-diastolic pressure;           AV = aortic valve.

Figure 3. Survival
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Discussion

We emphasize that our review does not provide 
information on the incidence of need for subsequent 
valve replacement in the category under consideration, 
ie, concomitant mild aortic stenosis and coronary artery 
disease requiring reoperation. Our review does confirm 
that in at least a portion of such cases, the valve steno-
sis progresses and reoperation causes a burden of in-
creased risk. 

This observation has been reported by Collins and 
associates. According to their research appearance of 
symptoms and signs of severe AS occurred in 16% by 3 
years; 45% by 4 years; and 75% by 5 years after CABG 
surgery. They demonstrated a 23.5% operative mortal-
ity for reoperative AVR after CABG compared with 
7.6% for reoperative AVR without CABG and 6.6% for 
primary AVR with CABG.(2) The reasons for this high 
mortality are multifactorial. At the time of reoperation 
the patients are older and the procedure takes longer. 

Age, prolonged bypass time, and prolonged cross-
clamp time are the strongest independent predictors of 
mortality after AVR.(4,5) 

Patients requiring AVR subsequent to CABG have 
progressive native and graft coronary atherosclero-
sis, which may need to be addressed at reoperation.(6) 
11 (26.1%) patients in our study, who had undergone 
CABG an average of 30.6 ± 13.3 months previously, 
were subsequently re-operated due to progression of 
aortic stenosis. The average age was 66.8 ± 5.2 years. 
We analyzed the patients subjected to re-operation, and 
noted that mean preoperative aortic gradient (34.8 ± 4.4 
versus 26.3 ± 7.5 mm. Hg p < 0.05) and calcification of 
the aortic valve (1.6 ± 0.5 versus 0.8 ± 0.7 p< 0.05) in 
these patients was significantly higher than the remain-
ing patients of this group (Table 5). 

Progression of valvar calcification  has led to a de-
crease in the area of the aortic opening an average of 
0.25 ± 0.04 cm²/year and an increase in the gradient, an 

Table 4.  Postoperative complications

Variable Group A (n-42) Group B (n-67) p Value

Acute cardiac failure 3 (7.1%) 11 (16.4%) NS

Arrhythmia 5 (11.9%) 19(28.3%) < 0.05

Myocardial infarction 2 (4.7%) 4 (5.9%) NS

Stroke - 1 (1.4%) NS

Postoperative bleeding - 5 (7.4%) NS

Mortality - 4 (5.9%) NS

Table 5. Cardiac catheterization data re-operated and the remaining patients of Group A.
                                                            (before the first operation)

Variable Re-operated 
patients (n-11)

Non-operated 
patients (n-31)

p Value

Mean AV gradient (mm Hg) 34.8 ± 4.4 26.3 ± 7.5 < 0.05

Aortic valve area (cm2) 1.4 ± 0.3 1.6 ± 0.2 NS

Aortic valve regurgitation 1.1 ± 0.3 0.9 ± 0.4 NS

LVEDP (mm Hg) 12.3 ± 2.3 11.2 ± 2.5 NS

Calcification of the AV 1.6 ± 0.5 0.8 ± 0.7 < 0.05

                 LVEDP = left ventricular end-diastolic pressure;        AV= aortic valve 
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average of 13.3 ± 9.3 mm.Hg/ year (Table 6). Changes 
in the aortic valve were atherosclerotic in nature, which 
manifested significant calcification valves and fibrous 
ring (Fig 1). 

Main difficulties encountered during re-operation 
were: access to the heart, myocardial protection, high 
probability of damage to the grafts, the limited space 
on the aorta (Fig.2).

Hospital mortality (n-2) among these patients 
was higher than in the group with combined opera-
tion (CABG and AVR) and was 18.2% versus 5.9% 
(p>0.05). 1 patient died as a result of myocardial infarc-
tion due to injury IMA, and the second cause of death 
was cerebrovascular accident.

Conclusion

These data observations suggest that mild, asymp-
tomatic valve deformity may progress to symptomatic, 
hemodynamically severe AS within a short time after 
CABG surgery, well before recurrent symptoms of cor-
onary obstructive disease. The analysis of our results 
in comparison with other studies shows that a moder-
ate stenosis of the aortic valve leaflets with calcifica-
tion and mean pressure gradient within 25-40 mm Hg 
is sufficient reason for the audit of the aortic valve and 
combined operations. Execution only isolated coronary 
artery bypass grafting determines the greater likelihood 
of re-operation because of the inevitable progression of 
aortic valve calcification.

Figure 2. The heart and ascending aorta 
with re-operationFigure 1. Aortic valve at re-operation

Table 6.  Dynamics of Cardiac Catheterization Data Re-operated Patients

Variable before the first 
operation

before the sec-
ond operation

p Value

Mean AV gradient (mm Hg) 34.8 ± 4.4 68.2 ± 22,9 < 0.05

Aortic valve area (cm2) 1.4 ± 0.3 0.8 ± 0.2 < 0.05

Aortic valve regurgitation 1.1 ± 0.3 1.9 ± 0.9 NS

LVEDP (mm Hg) 12.3 ± 2.3 17.1 ± 7.6 < 0.05

Calcification of the aortic valve 1.6 ± 0.5 2.6 ± 0.4 < 0.05

            LVEDP = left ventricular end-diastolic pressure. 
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