
ADULT: MITRALVALVE: CASE REPORT
Redo hybrid mitral valve-in-valve for early structural valve
degeneration: Pearls and pitfalls of a novel technique
Sophia L. Alexis, MD, Erick Sun, MD, Gilbert H. L. Tang, MD, MSc, MBA, David H. Adams, MD, and
Ahmed El-Eshmawi, MD, New York, NY
From the Department of Cardiovascular Surgery, Mount Sinai Health System, New York, NY.

Disclosures: Dr Adams has served as the national co-principal investigator of the Medtronic APOLLO Pivotal

Trial and the Medtronic CoreValve US Pivotal Trial. In addition, the Icahn School of Medicine at Mount Sinai

receives royalty payments from Edwards Lifesciences and Medtronic for intellectual property related to devel-

opment of valve repair rings. Dr Tang has served as a physician proctor for Medtronic and is a consultant for

Abbott Structural Heart, Medtronic, NeoChord, and speakers’ honoraria for East End Medical. All other au-

thors reported no conflicts of interest.

The Journal policy requires editors and reviewers to disclose conflicts of interest and to decline handling or re-

viewing manuscripts for which they have a conflict of interest. The editors and reviewers of this article have no

conflicts of interest.

IRB Approval & Informed Consent Statement: Per IRB correspondence, IRB approval/consent will not be

required for this retrospective analysis of a deidentified case.

Received for publication Dec 30, 2022; revisions received March 18, 2023; accepted for publication March 22,

2023; available ahead of print April 19, 2023.

Address for reprints: Ahmed El-Eshmawi, MD, Department of Cardiovascular Surgery, Mount Sinai Health Sys-

tem, 1190 Fifth Ave, GP2W, New York, NY 10029 (E-mail: ahmed.el-eshmawi@mountsinai.org).

JTCVS Techniques 2023;19:41-2

2666-2507

Copyright� 2023 The Author(s). Published by Elsevier Inc. on behalf of The American Association for Thoracic

Surgery. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

https://doi.org/10.1016/j.xjtc.2023.03.025

Underexpanded explanted 29-mm Sapien 3 valve
with early structural valve degeneration.

CENTRAL MESSAGE

Direct access hybrid valve-in-
valve is feasible in select high risk
patients. Appropriate valve sizing
is mandatory to prevent under-
expansion and early structural
valve degeneration.
Surgical valve re-replacement remains the standard of care
for most patients with bioprosthetic valve degeneration,
whereas transcatheter valve-in-valve procedures remain a
valid alternative in anatomically feasible high-risk
patients.1

Here we discuss a case of early failure of a direct access
hybrid transcatheter mitral valve (TMV) in a surgical mitral
valve (SMV) due to underexpansion of the TMV. Per insti-
tutional review board correspondence, institutional review
board approval/consent was not required for this retrospec-
tive analysis of a de-identified case.
CASE REPORT
We present a 71-year-old man with a past medical history

of hypertension, paroxysmal atrial fibrillation, and Strepto-
coccus endocarditis of his native aortic and mitral valves.
During January 2012, due to acute endocarditis, he under-
went a double valve replacement with septal myectomy (hy-
pertrophy likely incited turbulence for infection nidus). An
inflow-outflow enlargement approach was performed to up-
size his valves. The aorta was opened in an oblique fashion
down to the noncoronary sinus and through the anterior
mitral leaflet about an inch into the atrial roof. Both bio-
prostheses were secured to a folded autologous pericardial
patch with continuous 4–0 Prolene to reconstruct the aorto-
mitral curtain.
During February 2018, secondary to structural valve
degeneration of the bioprosthetic mitral valve, he underwent
a re-do sternotomy and direct implantation of a 29-mm Sa-
pien 3 (Edwards Lifesciences) transcatheter valve in his de-
generated 31-mm Hancock II (Medtronic) SMV. A 29-mm
Sapien 3 was selected based on the ViV Mitral application
(Dr Vinayak Bapat) and computed tomography showing
an internal diameter of 27mm. Valve oversizing was recom-
mended to avoid device migration. A hybrid approach was
selected to avoid en bloc resection and reconstruction of
the inflow-outflow patch and both prosthetic valves to mini-
mize surgical risk. It allowed us to remove the Hancock II
leaflets to open the left ventricular outflow tract. This was
combined with a tricuspid valve annuloplasty, left atrial
appendage closure, and biatrial cryomaze procedure.
In June 2022, he developed New York Heart Association

functional class III heart failure. Transesophageal echocar-
diography showed a degenerated TMV with severe mitral
stenosis (mean gradient 19 mmHg), minimal regurgitation,
and elevated pulmonary pressures. Aortic bioprosthesis he-
modynamics did not warrant re-replacement. After a
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FIGURE 1. Underexpanded explanted 29-mm Sapien 3 valve (Edwards

Lifesciences) with early structural valve degeneration.
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multidisciplinary heart team discussion, the patient was
brought to the operating room for a high-risk reoperation.

Following third-time sternotomy, hewas centrally cannu-
lated for cardiopulmonary bypass. The aorta was cross-
clamped and antegrade/retrograde cold blood cardioplegia
was given. Via a transseptal approach, inspection of the
29-mm Sapien 3 valve in the 31-mm Hancock II bio-
prosthesis showed evidence of Sapien 3 underexpansion,
with leaflet thickening and restricted mobility. The existing
mitral bioprosthesis was cemented into the calcified inflow-
outflow patch with extensive pannus overgrowth, and there
was subvalvular thrombi between the 2 valves.

We therefore elected to perform a repeat TMV-in-valve
replacement with a true-sized 26-mm Edwards Sapien 3 Ul-
tra. The original Sapien 3 valve was explanted using blunt
dissection (Figure 1). Deployment of the new valvewas per-
formed with the Edwards Certitude system, with forceps
guiding commissural orientation similar to the SMV,
confirmed by marking the inflow cuff. The new valve was
slowly inflated with 2 cc added to the nominal volume to
ensure the outflow would flare slightly outward. After
saline-testing the valve, atrial access was closed and the pa-
tient was successfully weaned off bypass.

The postoperative course was uneventful, and the patient
was discharged on postoperative day 10 with a mean mitral
gradient of 7 mmHg, minimal mitral/tricuspid regurgita-
tion, and no left ventricular outflow tract obstruction
(LVOTO). These were the same results seen on echocardio-
gram 6 and 8 weeks postoperatively.
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DISCUSSION
Recent advances in transcatheter valve-in-valve interven-

tions have led to an expansion in the use of bioprosthetic
valves in younger patients, with subsequent increase in
patients presenting with structural valve degeneration.
TMV-in-valve replacement is now approved in high-risk
surgical patients, but can be limited by small SMV size
and LVOTO. We previously introduced the concept of
hybrid direct access TMV-in-valve implantation with leaflet
resection, which avoids en bloc explant and annular
debridement of SMVs, while significantly reducing bypass
time and LVOTO risk and allowing for concomitant
procedures.2,3

Despite extensive preoperative measurements using
computed tomography to analyze this patient’s prosthetic
valve dimensions and outflow tract anatomy in systolic
phase, we hypothesize that the 29-mm Sapien 3 failed
because it was underexpanded, leading to an elevated trans-
valvular gradient, and thereby early structural degenera-
tion.4 Although we downsized to a 26-mm Sapien 3
valve, we added 2 cc to ensure more frame expansion, flar-
ing the outflow to avoid device migration and minimize
pinwheeling.
CONCLUSIONS
Direct access TMV-in-valve replacement is a reasonable

alternative to conventional reoperative SMV replacement in
select high-risk patients. Valve oversizing/underexpansion,
however, may be associated with early valve failure. Longer
follow-up is necessary to evaluate durability of hybrid
valve-in-valve prostheses.
References
1. Sengupta A, Yazdchi F, Alexis SL, Percy E, Premkumar A, Hirji S, et al. Reoper-

ative mitral surgery versus transcatheter mitral valve replacement: a systematic re-

view. J Am Heart Assoc. 2021;10:e019854.

2. Alexis SL, Tang GHL, Pandis D, Adams DH, El-Eshmawi A. Direct access hybrid

transatrial implantation of a Sapien 3 valve inside a bioprosthetic mitral valve with

concomitant tricuspid valve replacement and cryoablation. Ann Cardiothorac

Surg. 2021;10:714-6.

3. Alexis SL, Alzahrani TS, Akkoc D, Salna M, Khalique OK, El-Eshmawi A, et al.

Anatomic classification of mitral annular calcification for surgical and transcath-

eter mitral valve replacement. J Card Surg. 2021;36:2410-8.

4. Abbasi M, Azadani AN. Leaflet stress and strain distributions following incom-

plete transcatheter aortic valve expansion. J Biomech. 2015;48:3663-71.

http://refhub.elsevier.com/S2666-2507(23)00130-X/sref1
http://refhub.elsevier.com/S2666-2507(23)00130-X/sref1
http://refhub.elsevier.com/S2666-2507(23)00130-X/sref1
http://refhub.elsevier.com/S2666-2507(23)00130-X/sref2
http://refhub.elsevier.com/S2666-2507(23)00130-X/sref2
http://refhub.elsevier.com/S2666-2507(23)00130-X/sref2
http://refhub.elsevier.com/S2666-2507(23)00130-X/sref2
http://refhub.elsevier.com/S2666-2507(23)00130-X/sref3
http://refhub.elsevier.com/S2666-2507(23)00130-X/sref3
http://refhub.elsevier.com/S2666-2507(23)00130-X/sref3
http://refhub.elsevier.com/S2666-2507(23)00130-X/sref4
http://refhub.elsevier.com/S2666-2507(23)00130-X/sref4

	Redo hybrid mitral valve-in-valve for early structural valve degeneration: Pearls and pitfalls of a novel technique
	Case Report
	Discussion
	Conclusions
	References


