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EDITORIAL COMMENT
Navigating the Nuances
Overcoming Challenges in Valve-in-Valve TAVR for
Sutureless and Stentless Valves
Syed Zaid, MD,a Miho Fukui, MD,b Vinayak N. Bapat, MDb
V alve-in-valve (ViV) transcatheter aortic
valve replacement (TAVR) has revolution-
ized the management of failed bioprosthetic

valves, providing a less invasive option than redo sur-
gical aortic valve replacement (SAVR). ViV procedures
are typically straightforward in stented bioprosthetic
valves, owing to the sutured stent frame, which pro-
vides a reliable anchor and well-established measure-
ments such as the true internal diameter (ID) and
leaflet height relative to the stent frame. However,
the inherent design of sutureless and stentless surgi-
cal valves can pose unique challenges during ViV-
TAVR.

In this issue of JACC: Case Reports, Reisinger et al1

present a compelling case of ViV-TAVR in a 79-year-
old woman with a failing Perceval sutureless valve,
previously implanted during redo-SAVR for severe
aortic stenosis and subsequent bioprosthetic valve
failure. The patient, deemed inoperable because she
posed an extreme surgical risk, underwent ViV-TAVR
with a Sapien 3 Ultra valve. The procedure was
complicated by inadvertent wire passage outside the
Perceval frame, requiring careful management to
avoid further complications. This case underscores
several critical aspects of ViV-TAVR in sutureless
valves. In this editorial, we examine the complexities
and technical nuances of TAVR in sutureless and
stentless valves, drawing insights from recent studies
and our clinical experience.
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SUTURELESS VALVES

Sutureless valves, such as the Intuity (Edwards Life-
science) and Perceval (LivaNova) valves, have
become popular for their ability to reduce procedural
times and improve patient outcomes, particularly in
those requiring SAVR with concomitant procedures.2

These valves are positioned between stented and
sutured valves, offering a good frame to anchor the
transcatheter heart valve (THV). The Intuity valve,
similar to the Magna Ease, uses a familiar implanta-
tion technique; however, precise positioning is
crucial. Unlike other valves in which the lower part of
the skirt serves as the implant reference level, the
Intuity valve’s reference level is the sewing ring
marker (Figure 1A). This unique feature requires
careful attention to detail during ViV-TAVR to ensure
optimal placement and function. Another important
consideration, particularly for ViV-TAVR in small
Intuity valves, is their fracturability, which must be
taken into account to optimize hemodynamic per-
formance and postoperative residual gradients.

The Perceval valve, resembling a THV, presents
unique challenges during ViV-TAVR owing to its taller
profile and true sutureless design, which requires
meticulous planning to avoid wire entanglement and
ensure proper seating. During a ViV-TAVR with the
Perceval valve, it is crucial to ensure that the wire
crossing the valve into the left ventricle has not
passed through the valve struts (Figure 1A). Confir-
mation in 2 views is necessary before the THV is
inserted. Another key concern is the risk of coronary
obstruction, given that the absence of a stent frame
can lead to leaflet entrapment. Additionally, when
the Perceval valve is associated with paravalvular
leak (PVL) after ViV-TAVR, plugging the leak may not
be as effective because there are no sutures to hold
the plug in place on either side, which can lead to the
https://doi.org/10.1016/j.jaccas.2024.102472
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FIGURE 1 Technical Considerations for Valve-in-Valve TAVR

(A) Sutureless and (B) stentless bioprosthetic surgical valves are shown and discussed. BAV ¼ balloon aortic valvuloplasty; BEV ¼ balloon-

expandable valve; ID ¼ internal diameter; LM ¼ left main; SAV ¼ surgical aortic valve; SEV ¼ self-expanding valve; TAVR ¼ transcatheter

aortic root replacement; VIV ¼ valve-in-valve.
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opening up of the neighboring area. Despite these
challenges, the fibrosis induced by the sutures used
for implantation in sutureless valves may limit
distensibility and provide anchorage for THVs,
potentially simplifying the ViV procedure.

STENTLESS VALVES

Stentless valves, such as the Freedom Solo, Freestyle,
and O’Brien valves, present unique challenges for
ViV-TAVR because of the absence of radiopaque
markers and the need for different sewing tech-
niques. The lack of fluoroscopic landmarks and the
proximity to the coronary ostia can make positioning
and sizing of THVs difficult. Additionally, the mech-
anism of failure in stentless valves, typically cusp
perforation or prolapse, further complicates the ViV
procedure, inasmuch as identifying the annular plane
for correct THV positioning can be difficult.3,4

Stentless valves come in 2 distinct types: valves
and roots. Valves are always used with an “inclusive
technique,” meaning that sutures are placed inside
the native root. This results in 2 unique issues: the
anatomic true ID is reduced as the valve reduces the
annular area, and the leaflets end up very close to the
coronary ostia. This is more pronounced in pericardial
stentless valves, such as the Freedom Solo, than in
porcine stentless valves, such as the Freestyle or
O’Brien valves. If a stentless root is used, the coro-
nary ostia are usually reimplanted, with the right
coronary artery positioned higher than the left coro-
nary artery (LCA). Another important consideration is
where to size and anchor the THV within stentless
roots, inasmuch as typically there is a zone of im-
plantation rather than a clear annular level, and
sometimes the annulus can be narrower than the left
ventricular outflow tract.

TECHNICAL CONSIDERATIONS FOR

ViV-TAVR IN STENTLESS VALVES

The risk of malposition, embolization, and coronary
obstruction during ViV-TAVR is greater in stentless
valves than in stented valves, underscoring the
importance of careful planning and precise execu-
tion.5,6 Proper prosthesis positioning is essential to
reduce the risk of complications, particularly in
stentless valves, where fluoroscopic markers and
aortic regurgitation may be absent. THV sizing and
type selection also play a significant role in ensuring
secure anchorage and minimizing complications.

MITIGATING RISK OF CORONARY OBSTRUCTION. The
risk of coronary obstruction is higher in stentless
valves than in stented valves because of the absence
of a stent frame.5,6 Leaflets in stented valves are
usually sutured within the stent frame, leaving a gap
between them and the coronary ostia even when
pushed out with a THV. By contrast, the leaflets in
stentless valves can be easily pushed to block the
coronary ostia, increasing the risk of coronary
obstruction after ViV-TAVR. In addition to estab-
lished coronary risk mitigation strategies such as the
chimney/snorkel stent technique and the bio-
prosthetic aortic scallop intentional laceration to
prevent iatrogenic coronary artery obstruction
(BASILICA) technique, procedural strategies for
reducing the risk of coronary occlusion during ViV-
TAVR in stentless valves may include using a
smaller-diameter or underfilled balloon-expandable
THV, implanting the THV more deeply, and consid-
ering recapturable self-expanding devices that can be
deployed partially to allow for assessment of coro-
nary flow before complete release.

OPTIMIZING THV POSITIONING. The absence of
radiopaque markers in stentless valves poses chal-
lenges for THV positioning during ViV-TAVR.
Compared with stented valves, stentless valves have
a higher risk of THV embolization and migration,
underscoring the need for precise positioning, sizing,
and secure anchorage of the THV.6 Techniques such as
placing a pigtail catheter at the base of a leaflet, using
multiple injections of contrast material, and posi-
tioning a wire in the left main coronary artery can
assist in THV positioning (Figure 1B). Slow deployment
of the prosthesis and continuous injection of contrast
material at the aortic root level can aid in achieving
accurate deployment and minimizing complications.
Balloon verification for the waist on the table can also
help guide the level of implantation. The fibrosis
induced by the sutures used for implantation in
stentless valves may offer anchorage for THVs,
reducing the risk of malposition and embolization.

SIZING CONSIDERATIONS IN STENTLESS VALVES. THV
sizing in stentless valves is crucial for a successful ViV-
TAVR.Whereas the ID and true ID of stentless roots can
be used as a reference, the final ID of stentless valves
will be influenced by the suturing technique and the
diameter of the native root in which it is implanted.
Homografts, which are historically one of the most
frequently used stentless valves, pose a challenge in
sizing because the final dimensions can vary from the
initial size. Complementing measurements with
computed tomography or 3-dimensional trans-
esophageal echocardiography can help determine the
appropriate THV size intraoperatively. Oversizing the
THV is often necessary for adequate anchoring, espe-
cially in cases of regurgitation and torn leaflets.
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CONCLUSIONS

TAVR in stentless and sutureless surgical valves pre-
sents unique challenges that require careful consid-
eration and technical expertise. However, with
meticulous planning, precise positioning techniques,
and the use of appropriate THV sizing, successful
outcomes can be achieved in ViV-TAVR in sutureless
and stentless valves. Further research and innovation
in valve design and procedural techniques are needed
to overcome the challenges associated with ViV-TAVR
and improve outcomes for patients with failing sur-
gical bioprosthetic valves.
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