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A Preventive Strategy to Minimize Mismatch
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Background. We routinely use aortic root enlargement
(ARE} as part of one strategy to avoid prosthesis—patient
mismatch in patients with relatively small aortic roots
who are undergoing aortic valve replacement (AVR).

Methods. We performed a retrospective review of 657
consecutive stented AVR patients at a single institution
between 1995 ta 2001. Of these, 114 {17%) patients under-
went ARE. Root enlargement was selectively performed
in patients at risk for prosthesis-patient mismatch, de-
fined as calculated projected indexed effective orifice area
(iEQA) less than 0.85 cm*/m®. This involved extension of
the aortotomy between the left and noncoronary cusps,
valve implantation, and Dacron patch closure of the
aorta, thus permitting replacement with a valve size
appropriate to body surface area.

Results. The mean age of ARE patients was 72.5 = 11.0
years, with 32% aged 80 years or more, Of the patients,

key development in the surgical treatment of aortic

stenosis has been the gradual recognition that relief
of left ventricular outflow tract obstruction is the goal of
operating. Rahimtoola [1] first raised this issue in 1978
Later, Dumesnil and colleagues along with others [2-7]
calculated the aortic valve area index required to mini-
mize excess ventricular work at rest and through moder-
ate exercise. Although many cardiac surgeons were
trained to choose an aortic prosthesis based solely on the
size of the debrided annulus, we now know that the size
of the patient is also an important determinant as pre-
vention of prosthesis—patient mismatch has been dem-
onstrated to improve left ventricle mass regression
[8=10], postoperative functional class/exercise tolerance
[11], and late survival [12-14], Simply replacing a dis-
eased valve without regard to the size of the patient may
diminish the purpose of operating in the first place by
implanting a prosthesis that is too small for the patient’s
needs,

Despite this logic, the relative importance of prosthesis
size in aortic valve replacement (AVR) has recently been
questioned. Several clinical series [15-17] of AVR recip-
ients have failed to show a survival disadvantage with
implantation of small aortic valve prostheses. As a con-
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61% were female and 27% had undergone previous
cardiac operations. Combined procedures included coro-
nary bypass in 57 patients and mitral repair or replace-
ment in 24, The prevalence of mismatch was less than
3%, The ARE required an average of 19 minutes of
additional aortic clamp time. The 30-day mortality was
0.9%. Logistic regression showed perfusion time to be the
only independent predictor of mortality.

Conclusions. Our results show that ARE can be per-
formed readily and with minimal added risk relative to
standard AVR. We also present a preventive strategy to
minimize mismatch predicted at time of operation from
the reference value of effective orifice area for a given
prosthesis and the patients size. This includes use of
ARE to enhance the potential benefit of AVR.
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sequence, the implantation of 19-mm labeled prostheses
has been routinely advocated in patients with a body
surface area (BSA) exceeding 1.7 m® For proponents of
this approach, the hemodynamic advantage of a stentless
aortic valve bioprosthesis in the small aortic root [18, 19]
may become irrelevant, and the suggestion that root
enlargement techniques may increase early morbidity
and mortality has been raised.

To minimize our incidence of mismalch, as defined by
indexed effective orifice area (iIEOA) of less than 0.85
cm®/m® [2, 6, 7], we choose aortic root replacement,
stentless aortic prostheses, or root enlargement [20-24]
when the debrided annulus will not admit a stented
prosthesis sufficiently large enough to prevent excess
ventricular work based on the patient’s body size. Simple
orthotopic AVR with a stented prosthesis suffices in
about 80% of patients in our practice. In the setting of a
relatively small aortic root, the choice of operation de-
pends on the patient’s age and wishes, the local condi-
tions of the acrtic root, as well as the surgeon’s judgment
and comfort level. We have used ARE routinely and have
found this technique to be particularly attractive in older
patients and for reoperative or combined procedures. In
this article we present our operative strategy aimed to
minimize potential mismatch after valve replacement, as
well as an operative technique for ARE. Early morbidity
and maortality associated with root enlargement are com-
pared to those results we obtained with standard AVR.
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