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Update

Many patients with coronary artery disease who re-
quire myocardial revascularization have asymptomatic mild
aortic stenosis. Mild valvular obstruction is defined as a
valvular area greater than 1.5cm2, maximum transvalvar gra-
dient less than 30mmHg, and maximum flow velocity lower
than 3m/s. Even though the management of patients with
obstructive aortic valvular disease has already been defi-
ned for most situations, and basically depends on symp-
toms, the approach with these patients remains controver-
sial as noted in the literature. Aortic valvular replacement
occurring simultaneously with myocardial revasculariza-
tion surgery is considered a class IIb indication according
to the guidelines elaborated by the committee on manage-
ment of patients with valvular disease of the American Col-
lege of Cardiology/American Heart Association 1. Some au-
thors have recommended valvular replacement simulta-
neously with revascularization, reasoning that progression
of the aortic stenosis to a critical stage takes approximately
5 to 8 years. Therefore, a significant percentage of these pa-
tients undergo early reintervention caused only by the val-
vular disease, being exposed to an increased risk mainly
due to age, even with previous bypasses 2. Other factors
associated with higher risk could be the following: the
possible need for redissection of the internal mammary ar-
tery, the possible embolization of calcium in the damaged
saphenous veins, and suboptimal myocardial protection
caused by left ventricular hypertrophy.

However, other groups have argued that the simulta-
neous procedure in a patient with mild asymptomatic steno-
sis imposes morbidity and mortality related to the use of
prostheses. This reasoning is supported by the evidence
that, in an 8-year interval (period of valvular disease evolu-
tion), mechanical valves account for 30% of this morbidity
and mortality, and biological valves for 15% to 20% 3. In

addition, mortality rates as high as 18% have been reported
for the isolated procedure 4.

In 1988, Horstkotte et al 5, assessing 142 patients with
mild aortic stenosis, valvular area greater than 1.5cm2, and
undergoing catheterization because of other causes, found
a 10-year survival of 92%, with a 22% evolution to critical
aortic stenosis in 20 years and 38% in 25 years. In addition,
88% of the patients remained with mild obstruction after 10
years and 63% after 20 years.

Recently, Otto et al 6 reported the evolution of aortic
valvular disease and showed that an increase of 0.32m/s/
year exists in the velocity of transvalvar flow, with an in-
crease in the mean gradient of approximately 3.9 to 7mmHg/
year, and a reduction in the valvular area of 0.12cm2 per year.

Collins et al 7, retrospectively assessing a group of 44
previously revascularized patients undergoing reoperation
because of symptomatic aortic stenosis, reported symp-
toms in 75% of the patients in a 5-year period, with a mean
evolution of 68 months, even though some cases evolved
in 8 months (evolution ranging from 8 to 164 months).

Several attempts were made to find adequate and mo-
re reliable markers of progression of aortic stenosis. Davies
et al 8 showed that the progression rate was not related to
age, sex, or initial gradient, but to the valvular anatomy and
the degree of calcification, rheumatic valvular disease being
accompanied by less calcification and a lower progression
rate. Wagner and Selker 9 showed that the valvular fibrotic
degeneration with calcification was associated with more
rapid progression and greater degrees of calcification,
unlike the congenital valvular disease, bicuspid valve,
which remained in an intermediate position. However, Fiore
et al 3 showed more rapid progression in congenital valvular
disease as compared with rheumatic disease, and this fact
was supported by Hoshtkotte et al 5.

In 1988, Lytle et al 10, in a retrospective study with a
cohort of 294 patients undergoing myocardial revasculari-
zation surgery and aortic valvular replacement, simultaneo-
usly, found an in-hospital mortality of 4.4% with a 2-year
survival of 89% and a 10-year survival of 52%. Another
group of patients was reviewed in the following decade, and
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a slightly higher mortality was observed (5.3%). These
values were similar to the mortality rates of the isolated sur-
gical procedures of myocardial revascularization.

Stahle et al 11, in the same way, showed a slight in-
crease in mortality with the association of procedures. They
compared retrospectively 659 patients undergoing myo-
cardial revascularization alone with 303 patients under-
going aortic valvular replacement and myocardial revascu-
larization simultaneously, and they found a 30-day mortality
of 4.6% and 5.9% in the 1st and 2nd groups, respectively.
Likewise, Herlitz et al 12 showed that the simultaneous pro-
cedures were not associated with higher mortality and read-
mission rates in a 5-year follow-up.

Between 1975 and 1992, 42 patients who had previo-
usly undergone myocardial revascularization were reopera-
ted upon for aortic valvular replacement in the Brigham and
Women’s Hospital. Most patients (95%) had fibrotic dege-
neration and calcification. In this group, mortality was
23.5%, far higher than that reported for patients undergoing
the simultaneous procedures in the same period (6.6%) and
the myocardial revascularization alone (3.3%) 7.

Fighali et al 13, analyzing 104 patients who had previo-
usly undergone myocardial revascularization and were
indicated for aortic valvular replacement due to valvar ste-
nosis (68%), reported increased early and late (35 months)
mortalities (14% and 17%, respectively). They stressed that
70% of these patients had congestive heart failure and most
of them had multivessel disease. Despite this, survivals in 1
year and 5 years were 95% and 75%, respectively.

In a similar manner, Fiore et al 3 studied 28 patients un-
dergoing aortic valvular replacement within 8±4 years after
myocardial revascularization in the period from 1980 to 1994.
They showed that, when compared with patients under-
going the simultaneous procedures (175 patients), their
patients had higher early mortality; however, this difference
did not persist by the end of 10 years. Nevertheless, 75% of
the reoperated upon patients required another revasculari-
zation procedure. Postoperative complications, such as re-
nal failure (11% vs 1.1%), low cardiac output (29% vs 8.7%),
and ventricular arrhythmias (50% vs 13%) were significan-
tly more frequent in the reoperated upon group.

On the other hand, Sundt et al 4, in a retrospective
study of 11.5 years (1985-1996), showed no difference in
morbidity and mortality in 30 days between the group
receiving aortic valvular replacement and that receiving
postoperative reoperation of myocardial revascularization
(total mortality of 6.6% vs 7.7%). In the multivariate analysis,
reoperation was not a predictor of mortality in the postope-
rative period.

More recently, Tam et al 14 analyzed retrospectively
some patients with symptomatic arterial disease, dividing
them into 2 groups as follows: group A - those with mild
aortic stenosis undergoing myocardial revascularization
surgery alone; and group B - those undergoing the simulta-
neous procedures. Patients in group B had a higher score of
valvular calcification and lower degrees of mobility of the
valvular leaflets, even though the gradients were not

statistically different in the 2 groups. In 48 months, a favora-
ble tendency occurred in group A in regard to event-free
survival, but this tendency did not persist when age adjust-
ments were performed (0.10). In group A, 19 events (11
deaths and 8 aortic valvular replacements) occurred, but no
patient requiring valvular replacement died. In group B, 8
events (5 deaths and 3 complications of the prosthesis)
occurred. Out of the 28 event-free patients, 22 underwent
echocardiography, which showed an instantaneous maxi-
mum gradient of 40±23mmHg and valvular area of
1.3±0.7cm2 in a mean follow-up of 67±47 months. In a multi-
variate analysis, the only predictors of stenosis progression
were the initial gradient (20.7±9.9mmHg vs 9.6±7.1mmHg;
p=0.0005) and calcium score (1.3±0.7 vs 0.8±0.7; p=0.06).
The impact of the gradient was even more deeply analyzed
when group A was subdivided into 2 subgroups based on
the mean gradient (above or below 12mmHg). Patients with
an aortic gradient above 12mmHg had a poorer outcome
with an odds ratio of 3.74 adjusted for age (95% CI = 1.16-
11.96; p=0.02). In this study, however, the cause of the
aortic valvular disease was not considered.

In another series 15 prospectively followed up since
1994 and comprising 128 patients with asymptomatic severe
aortic stenosis (velocity = 5±0.6m/s), only the extension of
the calcification was an independent predictor of cardio-
vascular events (valvular replacement or death) in multiva-
riate analysis. In addition, in a follow-up of 22±18 months,
67 outcomes were observed (8 deaths and 59 valvular repla-
cements), event-free survival being 67±5% in 1 year, 56±5%
in 2 years, and 33±5% in 4 years. Even though comprising
patients with characteristics different from those of our
review, this study emphasizes the importance of assessing
the degree of valvular calcification through echocardiogra-
phy in regard to deciding about simultaneous valvular re-
placement.

Despite all that, Hochrein et al 16 of the Department of
Medicine and Surgery of Duke University recommended in
a recent publication simultaneous valvular replacement.
Even though no difference existed in total mortality in 30
days (9.8% myocardial revascularization surgery vs 11.2%
aortic valvular replacement and myocardial revasculariza-
tion surgery) and in total and cardiac mortality, when the pa-
tients followed up for more than 6 years were compared
through the Cox proportional hazards model, the estimated
need for reoperation was 24.3% in the group of myocardial
revascularization surgery alone and 3.0% in the group of
the associated procedures (p=0.002).

Conclusion - Contrary to that which happens with
ischemic heart disease, the current management of aortic
stenosis is based on symptoms, even if the valvular disease
is severe.

However, in individuals with asymptomatic valvular
disease who will undergo myocardial revascularization
surgery, the management does not depend on symptoms.
As emphasized in the guidelines, patients with significant
stenosis should undoubtedly undergo associated proce-
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dures (evidence grade I ). In the patients with transvalvar
flow velocity ranging from 3 to 4m/s (gradient ranging from
36 to 64mmHg), the decision should be individualized (Gra-
de IIB). This is due to the fact that 40% of these patients re-
quire valvular replacement within 2 years, and almost 80% in
5 years, therefore, blurring any benefit provided by myocar-
dial revascularization surgery.

On the other hand, for patients with gradients less
than 36mmHg or velocity <3m/s, the indication is still more
controversial (Grade IIB), because the natural history of
mild stenosis varies; some patients rapidly evolve towards
a reduction in the valvular area of 0.3 cm2/year and a gra-
dient increase of 15-19mmHg/year 1.

Therefore, despite the great advances in surgical tech-
niques, mainly in the area of myocardial protection and pre-
servation, during surgery, the risk of a prophylactic valvular
replacement needs to be weighed against the risks of the

potential worsening of the valvular disease and the increa-
se in morbidity and mortality associated with the new
intervention at a more advanced age 17.

Some findings, such as the initial gradient (>20-
25mmHg), the calcification degree, valvular mobility, and
the degenerative etiology, even though derived from
retrospective studies, may suggest that we are facing a
valve that may evolve to stenosis more rapidly, and this may
void all benefits caused by myocardial revascularization
surgery.

In the case of valvular replacement simultaneously
with myocardial revascularization surgery, we may perhaps
be exchanging a possible future disease for a defined
morbidity associated with the use of prostheses. The-
refore, to clarify this subject and better support our
decision, results of randomized prospective studies are
required.
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