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CENTRAL MESSAGE

Mitral valve procedures in the
setting of severe mitral annular
calcification are technically chal-
lenging but represent an oppor-
tunity for innovative approaches.
Sanford M. Zeigler, MD,a and Arman Kilic, MDb

The treatment of mitral valve disease in the setting of severe
mitral annular calcification (MAC) is ripe for innovation.
Not only are these operations technically demanding, with
potentially fatal complications, but the patients are often
high-risk surgical candidates due to advanced age and co-
morbidities. Technical issues encountered in MAC cases
include an increased risk of paravalvular leaks, patient–
prosthesis mismatch, and atrioventricular groove disrup-
tion. Operating around severe MAC truly puts one between
a rock and a hard place.

Surgical approaches to hostile mitral calcification are as
varied as they are ingenious.1 On the spectrum are more
conservative approaches that aim to gently debride the cal-
cium enough to allow suture placement and a suitable size
prothesis. Many surgeons favoring this approach use de-
vices that can liquefy calcium tominimize risk of disruption
with debridement. On the other end of the spectrum is
aggressive debridement and removal of the calcification in
its entirety, with patch reconstruction of the remaining
defect. The latter technique is admittedly challenging
from a technical perspective and is likely employed by
greater-volume mitral surgeons, especially when consid-
ering that the average heart surgeon performs only 5 mitral
operations per year.2

The adaptation of transcatheter technologies for valve-in-
MAC procedures has begun prying the rock away from the
hard place. These techniques allow such difficult cases to
become safer, faster, and more reproducible. In this article,3
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the authors demonstrated a few salient points about the
nascent valve-in-MAC experience: (1) a bolstered skirt is
needed to place a circular valve into the D-shaped annulus;
(2) the anterior leaflet needs to be moved away from the left
ventricular outflow tract (LVOT); and (3) LVOTobstruction
is only millimeters away.
The authors should be applauded for their ingenuity in

dealing with point 1. Other authors have sutured large felt
buttresses into the mitral orifice or sutured pericardium to
a balloon expandable prosthesis before loading it onto the
catheter.4 To suture the skirt after deployment may allow
for a slightly larger prosthesis and allows the skirt to be
tailored in situ. This could lead to lower risk of stroke due
to the decrease in foreign material in the left atrium and
more laminar flow through the mitral prosthesis. Regarding
point 3, there is much work to be done to design a prosthesis
or refine techniques to avoid LVOT obstruction. In the
meantime, one should always be ready to deal with LVOT
obstruction creatively.
While there is still no perfect solution for mitral valve

surgery in the setting of severe MAC, technologies devel-
oped in the transcatheter space provide promising
approaches to help obtain a reasonable outcome in this
challenging patient cohort.
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