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Patient-prosthesis mismatch after mitral valve-in-valve
procedure — at the cost of life or serious consequence?
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An 81-year-old man, who had undergone a complex
cardiosurgical procedure 8 years previously (aortic valve
replacement by Medtronic Hancock Il 23 mm and mitral
valve replacement by Medtronic Hancock Il 31 mm, tri-
cuspid valve repair using the Kay technique, and coronary
artery bypass surgery with left internal mammary artery
(LIMA) to left anterior descending (LAD)), was admitted
to the hospital with symptoms suggestive of acute heart
failure (NYHA V). Echocardiographic examination re-
vealed satisfactory function of the aortic prosthesis, and
massive regurgitation of the degenerative mitral pros-
thesis. Left ventricle ejection fraction was estimated at
approximately 30% with left ventricle (LV) thinning, an
akinetic and thin apex, and mild tricuspid valve insuf-
ficiency. Due to these findings cardiopulmonary bypass
was used. An intra-aortic balloon pump (IABP) was not
introduced due to limited femoral access. The patient, in
spite of a very high operative risk (STS 29.8%), was re-
ferred for urgent redo cardiac surgery. With this in mind,
the patient was qualified for transcatheter mitral valve-
in-valve (VIV) implantation.

The procedure was performed on-pump with the
cardiopulmonary bypass connected via femoral ves-
sels. A transapical approach for delivering the 29 mm
Edwards Sapien valve into the mitral position was cho-
sen. Significant efforts were made to protect the scarred
apex (pericardium was not dissected). Intraoperative
transesophageal echocardiogram (TEE) and fluorosco-
py demonstrated precise landing of the new prosthesis,
as well as resolution of prior regurgitation and absence
of perivalvular leakage. Unfortunately, the initially high
mean gradient through the valve remained elevated.
The postoperative course was uneventful. On postop-
erative day 5 in the Cardiology Department due to left
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ventricular end-diastolic diameter (LVED) > 70 mm and
one incidence of tachyarrhythmia, a cardioverter-de-
fibrillator was implanted prophylactically. The patient
was discharged home 2 weeks after the procedure. The
patient remains in stable condition in class II/1ll NYHA
after 10 months of follow-up. Control echocardiography
showed moderate/severe stenosis (mitral valve area
1.0 cm?, mean diastolic pressure gradient (PG) 9 mm Hg)
of the implanted VIV prosthesis with no perivalvular leak-
age and degenerative changes of the leaflets (Figure 1).

Though the problem of low mitral valve orifice after
transcatheter VIV implantation has been deliberated in
the literature, in our opinion it has not been outlined
in sufficient detail [1]. It is not entirely clear if the pa-
tient-prosthesis mismatch (PPM) in our case was influ-
enced by the anatomy of this particular patient, or is
rather caused by the atypical position of the bioprosthe-
sis, which was originally designed for the aortic position
[2]. From a technical point of view the procedure was ex-
ecuted correctly with maximum balloon inflation during
implantation and precise prosthesis positioning. The
range of mean diastolic pressure gradients through the
mitral orifice after VIV procedures is expansive in avail-
able data. We presume, according to our experience, that
the rigidity of the biological tissue of which the leaflets
are made does not allow complete opening under the di-
astolic pressure gradients between the left atrium (LA)
and LV, which are physiologically much lower than that
of the aortic valve [3]. Although VIV has been performed
approximately a few hundred times worldwide, there are
still quite limited data regarding follow-up of these pa-
tients after this procedure [4].
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Figure 1. A, B — Angio-CT — internal diameter sizing of the bioprosthesis annulus (A — 2.58 cm, B — 2.78 cm).
C—Doppler showing no regurgitation, but the orifice area is still not optimal. D — Angiography after implantation
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