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THV DEGENERATION SOLUTIONS

Current Approaches to the
Management of Degenerated
Transcatheter Heart Valves

Treatment of THV failure is complex and requires a thorough patient evaluation with

meticulous preprocedural planning.
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ioprosthetic heart valves, whether implanted
surgically or percutaneously, have finite dura-
bility. Although robust long-term data on the
durability of transcatheter heart valves (THVs)
beyond 5 years are scarce, it is expected that the
incidence of degenerated THVs will rise as transcath-
eter aortic valve replacement (TAVR) volume con-
tinues to increase in the general population, as well
as in younger patients,’ many of whom are expected
to outlive their bioprosthetic valve. Thus, the life-
time management of THVs necessitates a thorough
understanding of management options, challenges,
and technical approaches to THYV failure.

According to Valve Academic Research
Consortium-3 (VARC-3), bioprosthetic valve failure
is defined as the presence of bioprosthetic valve
dysfunction with associated clinical sequelae, such as
symptoms or evidence of left ventricular dysfunction
or pulmonary hypertension. Bioprosthetic valve dys-
function is classified into four categories: (1) struc-
tural degeneration of the valve due to intrinsic
irreversible changes from wear and tear, leaflet flail
or tear, pannus formation, or leaflet thickening and
calcification; (2) nonstructural deterioration due
to extrinsic factors such as paravalvular leak, THV
malpositioning, or prosthesis-patient mismatch;

(3) thrombosis; and (4) infection.? The clinical pre-
sentation varies according to the underlying etiology
and can be either aortic stenosis or regurgitation.
The first and most important step in the evaluation

of a failing THV is to characterize the underlying
mechanism of failure. Multimodality imaging with
transthoracic echocardiography, transesophageal
echocardiography, and CT plays a fundamental role
in the evaluation of THV failure mechanism and
planning for potential treatment strategies.
Management options for degenerated THV include
redo TAVR? surgical THV explantation,* SURPLUS
(hybrid surgical resection of the prosthetic valve leaflets
and implantation of a THV under direct visualization
and cardiopulmonary bypass), or palliative care. In
the absence of contraindications, redo TAVR is likely
to be the preferred strategy in most patients because
surgical THV explantation tends to be technically chal-
lenging and is associated with high observed rates of
mortality and morbidity that exceed expected risk.*
The 30-day mortality after surgical explantation is
reported to be up to 20%, and 75% of patients develop
in-hospital complications.®® In addition, half of patients
undergoing THV explantation require a simultaneous
procedure, such as aortic repair or mitral valve surgery,
adding to the complexity of the surgery.” One caveat
to reported THV explantation outcomes is the high
proportion of patients in whom explantation was
performed for endocarditis, which is associated with
higher morbidity and mortality and should probably
be considered separately to surgery performed for THV
degeneration. Notably, the reported surgical explant
series represent the early experience of this proce-
dure and mainly include high-surgical-risk patients.
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Outcomes may improve with the growing expertise in
specialized centers and inclusion of lower-risk patients
requiring TAVR explantation. In comparison, the 30-day
mortality from redo TAVR in appropriately selected
patients is 2.9%.'° However, not all patients with degener-
ated THVs are candidates for redo TAVR, and published
series do not include a denominator (ie, how many
patients were considered for redo TAVR but excluded
due to unfavorable anatomy). Contraindications include
increased risk of coronary obstruction caused by the tube
graft/neoskirt formed by the leaflets of the failing THV
that are pinned open by the new THYV, risk of prosthesis-
patient mismatch in the setting of very small annulus,
and mechanisms of failure not amenable to redo TAVR,
such as infection, thrombosis, or existing prosthesis-
patient mismatch.

Given the complexity of the management of degener-
ated THVs and the multitude of factors that can affect
the decision between redo TAVR versus surgery candi-
dacy, early heart team involvement and detailed prepro-
cedural planning are critical. In addition to identifying
the mechanism and time frame of THV failure, patient
evaluation starts with identification of the failing THV
type, generation, design specs, and size. THVs have either
short or long stent frames and annular or supra-annular
leaflet designs, with significant implications for both redo
TAVR and surgical explantation. It is also important to
obtain all records related to the index TAVR procedure,
with attention to native anatomy, implantation depth,
commissural alignment, oversizing or underexpansion of
the THV, and presence of snorkel stenting. Knowledge of
all these parameters has significant implications on the
risk of coronary obstruction and need for leaflet modifi-
cation/BASILICA (bioprosthetic or native aortic scallop
intentional laceration to prevent iatrogenic coronary
artery obstruction during TAVR),"" redo TAVR valve
selection and sizing, and depth of implantation within
the failing THV. The predicted neoskirt height, distance
from the coronaries, and distance from the sinotubular
junction should all be carefully analyzed as part of the
assessment of coronary obstruction risk."? Finally, it is
important to acknowledge the current lack of data to
support one type of THV over another for redo TAVR."?
In the United States, only the balloon-expandable Sapien
THV (Edwards Lifesciences) currently has an FDA-
approved indication for redo TAVR.

The treatment of THV failure is complex and
requires a thorough patient evaluation with meticu-
lous preprocedural planning. This issue of Cardiac

Interventions Today focuses on current approaches

to the management of degenerated THVs. The topics
of TAVR surgical explantation, redo TAVR technical
considerations, and redo TAVR clinical evidence will be
discussed in detail in the articles that follow. m

1. Carroll JD, Mack MU, VemulapalliS, et al. STS-ACCTVT registry of transcatheter aortic valve replacement. J Am Coll Cardiol.
2020,76:2492-2516. doi: 10.1016/jjacc.2020.09.595

2. Généreux P, Piazza N, Alu MG, et al. Valve Academic Research Consortium 3: updated endpoint definitions for aortic valve
dlinical research. J Am Coll Cardiol. 202177:2717-2746. doi: 10.1016/}jacc.2021.02.038

3. Landes U, Webb JG, De Backer O, et al. Repeat transcatheter aortic valve replacement for transcatheter prosthesis dysfunc-
tion. J Am Coll Cardiol. 2020;75:1882-1893. doi: 10.1016/}jacc.2020.02.051

4, Bapat VN, Zaid S, Fukuhara S, et al. Surgical explantation after TAVR failure: mid-term outcomes from the EXPLANT-TAVR
International Registry. JACC Cardiovasc Interv. 2021;14:1978-1991. doi: 10.1016/}cin.2021.07.015

5. PirelliL, Basman CL, Brinster DR, et al. Surgical resection of prosthetic valve leaflets under direct vision (SURPLUS) for redo
TAVR. JACC Cardiovasc Interv. 2021;14:1036-1037. doi: 10.1016/jjcin.2021.02.026

6. Brescia AA, Deeb GM, Sang SLW, et al. Surgical explantation of transcatheter aortic valve bioprostheses: a statewide experi-
ence. Circ Cardiovasc Interv. 2021;14:2009927. doi: 10.1161/CIRCINTERVENTIONS. 120009927

7. Fukuhara S, Brescia AA, Deeb GM. Surgical explantation of transcatheter aortic bioprostheses: an analysis from the Society
of Thoracic Surgeons database. Circulation. 2020;142:2285-2287. doi: 10.1161/CIRCULATIONAHA.120.050499

8. Hirji SA, Percy ED, McGurk S, et al. Incidence, characteristics, predictors, and outcomes of surgical explantation after
transcatheter aortic valve replacement. J Am Coll Cardiol. 2020;76:1848-1859. doi: 10.1016/jjacc.2020.08.048

9. Yokoyama Y, KunoT, Zaid S, et al. Surgical explantation of transcatheter aortic bioprosthesis: a systematic review and
meta-analysis. JTCVS Open. 2021,8:207-227. doi: 10.1016/jjon.2021.09.023

10. Testa L, Agnifili M, Van Mieghem NI, et al. Transcatheter aortic valve replacement for degenerated transcatheter

aortic valves: the TRANSIT intemational project. Circ Cardiovasc Interv. 2021;14:0010440. doi: 10.1161/CIRCINTERVEN-
TIONS.120.010440

11. Khan JM, Babaliaros V/C, Greenbaum AB, et al. Preventing coronary obstruction during transcatheter aortic valve replace-
ment: results from the multicenter international BASILICA registry. JACC Cardiovasc Interv. 2021;14:941-948. doi: 10.1016/.
§in.2021.02.035

12. Lederman R, Babaliaros VC, Rogers T, et al. Preventing coronary obstruction during transcatheter aortic valve replace-
ment: from computed tomography to BASILICA. JACC Cardiovasc Interv. 2019;12:1197-1216. doi: 10.1016/}jcin.2019.04.052
13. Tarantini G, Sathananthan J, Fabris T, et al. Transcatheter aortic valve replacement n failed transcatheter bioprosthetic
valves. JACC Cardiovasc Interv. 2022;15:1777-1793. doi: 10.1016/}cin.2022.07.035

Rim Halaby, MD

National Heart, Lung, and Blood Institute
Division of Intramural Research

National Institutes of Health

Bethesda, Maryland

Disclosures: None.

Toby Rogers, MD, PhD

Section of Interventional Cardiology

MedStar Washington Hospital Center
Georgetown University

Washington, District of Columbia

National Heart, Lung, and Blood Institute

Division of Intramural Research

National Institutes of Health

Bethesda, Maryland

toby.rogers@medstar.net

Disclosures: Consultant to Edwards Lifesciences,
Medtronic, Boston Scientific, Abbott; advisory board
of Medtronic, Boston Scientific, Abbott; equity in
Transmural Systems; intellectual property: coinventor
on patents, assigned to NIH, for transcatheter
electrosurgery devices.

VOL.17, NO. 2 MARCH/APRIL 2023 CARDIAC INTERVENTIONS TODAY 57




