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Patient-prosthesis mismatch (PPM) refers to placement of a small pros-
thetic aortic valve, relative to the patient’s size, resulting in less regression
of left ventricular mass, poor valvular hemodynamics, reduced exercise
capacity, recurrent congestive heart failure, and increased mortality. '
Indexing the prosthetic valve effective orifice area (EOA) to the patient’s
body surface area (BSA) [EOA/BSA=EOAI] further defines severity, with
an EOAI < 0.6 cm?m? being considered severe. Should the selection of
a prosthetic aortic valve be determined by the projected EOAi{? *!! What
EOAI is considered clinically significant PPM? For patients with projected
PPM, should the surgeon place a stentless valve, homograft, or perform a
root enlargement procedure, all of which prolong cardiopulmonary bypass
and aortic cross clamp time and increase the potential for bleeding, morbid-
ity, and mortality (2.5% to 7.1%)? >¢ Investigations including more than
26,000 patients have not consistently shown a correlation between a study’s
defined PPM and outcome.*!! In addition, there is no defined EOA1 which
would be considered inadequate (i.e. PPM). Depending on the definition of
PPM, which varies from < 0.6 to < 1.2 cm%m?, the incidence ranges from
less than 10% to as high as 35%.*!!

Hanayama reported a 3.8% (17/1129) incidence of clinically significant
PPM, defined as an elevated transvalvular gradient (mean > 21 mmHg;
peak > 38 mmHg) and an EOAi < 0.6 cm*m>* These cutoffs represented
the lowest deciles of the study group and are also consistent with severe
aortic stenosis and the belief that ventricular changes are secondary to
increased ventricular afterload.>* Of these 17 patients, six had evidence
of prosthetic valve dysfunction and one had an erroneous reading. Of the
remaining 10 patients with true PPM, only three (0.27%) had an inadequate
reduction in left ventricular mass index. Overall, there was no correla-
tion between long-term mortality and PPM.* The authors conclude that
clinically significant PPM was uncommon and not associated with worse
long-term outcome. *

Several authors have reported increased operative or 30-day mortality
(1 vs. 2%; 0.14 vs. 2.63%; 5 vs. 8%) for patients with PPM (4,5,7,10).
In one investigation, the authors defined PPM as non-existent (> 0.85
cm?m?), moderate (> 0.65 to < 0.85 cm*m?), or severe (< 0.65 cm*m?),
the latter two representing 38% of the study population, with only 2% be-
ing defined as severe PPM.° The short-term mortality was 3%, 6%, and
25.9%, respectively, with a relative risk of 11.4 for the severe group.” When
combined with an ejection fraction < 40%, the mortality of PPM increased
by a factor of seven (when compared to no PPM with normal systolic func-
tion) in the moderate and severe groups (mod PPM 1.8 vs. 7.1%; severe
PPM 11.3 vs. 77.1%).° Although suggestive that PPM is associated with
greater short-term mortality, patients with PPM were demographically dif-
ferent and were more likely to have had emergency surgery, concomitant
CABG, hypertension, and diabetes.’ Also in this study, patients with PPM
underwent root enlargement more frequently (11.8 vs. 4.2%; p = 0.0004),
perhaps contributing to early mortality.® Other independent predictors
of short term mortality after aortic valve replacement include increased
age, chronic lung disease, reduced ejection fraction, NYHA class III/IV,
endocarditis, emergency surgery, concomitant CABG, mitral valve surgery,
reoperations, and prolonged CPB time (>120 minutes).>°

Measures of long-term outcome, such as exercise capacity, recurrent
congestive heart failure, valvular hemodynamics, left ventricular mass
regression, and mortality are not consistently associated with PPM or are
often only one of several independent predictors of outcome.®!'"'* Koch
did not report an association between PPM (EOAIi <0.85 cm?m?) with long
term functional capacity based on the Duke Activity Scale Index.'? Instead,
poor function was seen in patients with renal dysfunction, elevated central

venous pressure, and worse preoperative function.'?> Although Pibarot
reported that patients with PPM (EOAI < 0.85 cm*m?) displayed a worse
hemodynamic (greater increase in transvalular gradient and a lesser increase
in EOA) response during stress, there were no differences in cardiac output,
exercise capacity, peak oxygen consumption, and anaerobic threshold. !
Other investigators reported associations between PPM (< 0.8 to < 0.9 cm?/
m?) and recurrent congestive heart failure," and less left ventricular mass
regression,” however other independent predictors of outcomes included
age, preoperative NYHA classification, left ventricular dysfunction, atrial
fibrillation, coronary artery disease, tobacco use, greater preoperative left
ventricular mass and reoperation status.'?

Intermediate (1-5 years) and long-term (> 5 years) all-cause mortality is
variably associated with PPM*"1%1213 35 well as a host of additional variables
(Table 1). Although overall mortality has not been found to be related to
PPM, “1%12 investigations have demonstrated that valve-related mortality
beyond seven years’ and congestive heart failure-related mortality'® were
significantly greater for patients with PPM. Although there is no
randomized prospective study to confirm or refute the association between
PPM and outcome, clinicians would agree that there is a subset of patients
for which aggressive efforts at preventing PPM is of benefit. Moon evalu-
ated the 10-year mortality of 1,400 patients after aortic valve replacement.
In this study, PPM was defined as < 0.75 cm?’m?>.° Predictors of operative
mortality included age, renal dysfunction, NYHA IV, congestive heart
failure, mitral valve surgery, reoperations, and emergent surgery.’ Long-
term predictors of survival were similar, and also included left ventridular
systolic dysfunction. When grouped by BSA (< 1.7 m?; 1.7 to 2.1 m?; and
> 2.1 m?) and age (< > 60 years old), the authors found that for smaller or
older patients, PPM did not impact on survival. However, for younger and
medium, or large sized patients, PPM impacted on survival.

Because of varying definitions of PPM, and a host of confounding vari-
ables, the data does not demonstrate a consistent association between PPM
and clinical outcomes. However, there is probably a subset of patients for
which aggressive efforts to ensure a larger EOAI are worthy. This subset
may include younger and larger patients who are physically very active, and
are expected to have greater longevity (> 7 years). Preventing PPM may also
be important in the presence of left ventricular systolic dysfunction. Surgical
decisions should consider these variable as well as the daily activities of the
patient and the difficulty in performing more aggressive surgery.

Table 1: Confounding variables predicting short- and/or long-term outcome
after aortic valve replacement.

Variable References
NYHA Class III/IV 4,6,7,9,13
Congestive Heart Failure 9
Diabetes Mellitus 9
Chronic Lung Disease 59,13
Older Age 6,7,9,12,13
Female 12
Central venous pressure > 12 12
Preoperartive Functional Capacity 12
Preoperative Creatinine > 1.3 mg/dl 9,12
Atrial Arrhythmias; Atrial fibrillation 13
LVEF < 40-50% 5,9,13
Endocarditis 5.9
Reoperation 9,12
Coronary Artery Disease/Concomitant CABG 5,6,13
Mitral Procedure; Mitral Disease 6,9
CPB time > 120 minutes 5
Emergency Surgery 5.9

NYHA- New York Heart Association: CABG- coronary artery bypass
grafting: CPB- cardiopulmonary bypass
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