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Commentary: Hybrid
valve-in-valve transcatheter mitral
valve replacement: You can never
have toomany tools in your toolbox
Adam B. Greenbaum, MD, and Gaetano Paone, MD,
MHSA

CENTRAL MESSAGE

As demonstrated by this hybrid
approach to TMVR, the patient
with complex structural heart
disease is best treated by a
multidisciplinary heart team with
a broad range of technical
expertise.
Gaetano Paone, MD, MHSA,a and
Adam B. Greenbaum, MDb

Previous reports have described open on-pump placement
of a balloon-expandable catheter valve in patients with se-
vere mitral annular calcification.1-3 In this issue of JTCVS
Techniques, Harloff and colleagues4 have presented a
similar hybrid approach to transcatheter mitral valve
replacement (TMVR) in a high-risk patient with bio-
prosthetic valve failure and severe recurrent mitral stenosis.
Preoperative computed tomography had revealed a neo-left
ventricular outflow tract (LVOT) area of 0.46 cm2, placing
the patient at high risk of LVOT obstruction with valve-in-
valve TMVR alone.

After median sternotomy with cardiopulmonary bypass
and cardioplegic arrest, the mitral valve was exposed
routinely through the left atrium. Rather than again replac-
ing the valve, the authors excised the 2 bioprosthetic leaflets
positioned anteriorly and, under direct vision, successfully
deployed a Sapien 3 valve (Edwards LifeSciences, Irvine,
Calif) inside the stent frame of the remaining prosthesis.
The cross-clamp and bypass times were 35 and 60 minutes,
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respectively. The patient did well with no perivalvular
leakage and low mitral valve and LVOT gradients.

Fully catheter-based approaches to mitigate the risk of
LVOT obstruction during TMVR are, in fact, available.
Septal ablation can be performed before valve replacement
but will require several weeks for its full effect and has a
number of limitations.5 Laceration of the anterior mitral
leaflet to prevent left ventricular outflow tract obstruction
(LAMPOON) was first reported in patients at prohibitive
surgical risk after previous mitral valve repair or with mitral
annular calcification.6,7 More recently, a less technically
demanding revision of this technique referred to as
“tip-to-base” or “reverse” LAMPOON has been described
for use in patients undergoing either valve-in-ring or
valve-in-valve TMVR.8 Both techniques have effectively
prevented LVOT obstruction after TMVR, albeit also with
limitations.

The hybrid approach to valve-in-valve TMVR described
byHarloff andcolleagues4 ensures removal of potentially ob-
structinganterior leaflet tissue and should allow formorepre-
cise positioning of the transcatheter valvewithin the previous
bioprosthesis. However, involving as it does sternotomy, car-
diopulmonary bypass, and cardiac arrest, it comes at the cost
of invasiveness, with its main advantage compared with
repeat replacement a seemingly variable and undefined
reduction in bypass and clamp times of uncertain clinical sig-
nificance. Although minimizing the bypass time will always
be desirable, it is, nonetheless, difficult to perceive this as a
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less-invasive approach suitable for routine use in higher risk
patients for whom it seems particularly intended.

Given the lower overall incidence of LVOT obstruction
during valve-in-valve TMVR compared with TMVR-in-
surgical rings and/or mitral annular calcification,9 it seems
unlikely that this technique will find wide application.
Nevertheless, the authors are to be congratulated for adding
another approach to address LVOT obstruction in the occa-
sional patient for whom no less-invasive catheter-based op-
tions are available, and for whom true repeat MVR is, for
whatever reason, best avoided.4

The master artisan approaches their craft with all the
tools possibly needed readily available in the toolbox
from the outset. So too, the contemporary multidisciplinary
heart team should collectively have available a broad range
of technical expertise in the growing armamentarium of
available surgical and nonsurgical approaches required to
most safely confront these increasingly complex and chal-
lenging conditions.
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