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CASE REPORT: CLINICAL CASE

Perceval ViV-TAVR )

Perception Is Not Always Reality ﬂ
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ABSTRACT

Valve-in-valve transcatheter aortic valve replacement for failed Perceval sutureless valves has been shown to be
safe and feasible. However, it is technically challenging and warrants understanding of potential risks and
complications. We present a case of successful valve-in-valve implantation complicated by inadvertent wire

passage outside of the Perceval frame. (JACC Case Rep 2024;29:102469) © 2024 The Authors. Published by Elsevier
on behalf of the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

HISTORY OF PRESENTATION bioprosthetic aortic regurgitation (AR) and mild par-
avalvular leakage (PVL).

A 79-year-old woman presented with progressively
worsening shortness of breath (NYHA functional class

. PAST MEDICAL HISTORY
III) and lower extremity edema due to severe central

The patient’s medical history included hypertension,

hyperlipidemia, cardiomyopathy, heart failure with

preserved ejection fraction, sick sinus syndrome,

e To recognize the risk of and prevent inad- atrial fibrillation, permanent pacemaker, bilateral
vertent wire passage with ViV-TAVR in carotid stenosis, asthma with severe lung disease,
failing Perceval sutureless valves.

e To underscore the need for adjunct preven-
tion techniques including TEE guidance,
passage of a partially inflated balloon,
manipulation of a catheter in the LV, and
routine assessment with fluoroscopy at
extreme angles.

LEARNING OBJECTIVES

hypothyroidism, and chronic kidney disease stage III.
She underwent prior surgical aortic valve replace-
ment (SAVR) due to severe aortic stenosis (2010),
which required redo surgery using a Perceval
sutureless 21-mm valve (LivaNova PLC) as well as
surgical mitral valve replacement for mitral stenosis

at the same time (May 2016). Later, the Perceval valve
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ABBREVIATIONS
AND ACRONYMS

AR = aortic regurgitation
LV = left ventricle

LVEF = left ventricular ejection
fraction

PVL = paravalvular leakage

SAVR = surgical aortic valve
replacement

TAVR = transcatheter aortic
valve replacement

TEE = transesophageal
echocardiography

THV = transcatheter heart
valve

TTE = transthoracic
echocardiography

ViV = valve-in-valve

showed at least moderate PVL necessitating
repair with 2 closure plugs (August 2016).

Differential diagnosis included bioprosthetic
aortic stenosis, mitral regurgitation, and
worsening of pre-existing heart failure.

Transesophageal echocardiography (TEE)
revealed severe central bioprosthetic AR due
to poor coaptation along the neo right cusp
with an eccentric, posteriorly directed
regurgitant jet and mild PVL (Figure 1). Mean
and peak aortic transvalvular gradients were
17.4 and 44.5 mm Hg, respectively, and left
ventricular (LV) ejection fraction (LVEF) was

55% to 60%. The aortic valve area was 1.3 cm? with a
peak velocity of 3.3 m/s. Computed tomography
angiography showed low-risk anatomy with adequate
coronary height, no calcium in the left ventricular
outflow tract, and minimal calcium at the sinotubular

FIGURE 1 Preprocedural Transesophageal Echocardiography

Transesophageal echocardiography showing severe central
bioprosthetic AR and mild PVL. AR = aortic regurgitation;
PVL = paravalvular leak.
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junction (Figure 2). Simulation of the transcatheter
heart valve (THV) placement revealed distances be-
tween the virtual Edwards Lifesciences Sapien valve
and the left and right coronary orifice of 6.7 and
7.4 mm, respectively (Figure 2).

The patient was deemed inoperable due to extreme
surgical risk (STS score: 10%), age, frailty, comorbid-
ities, and prior surgeries. Therefore, it was decided to
perform a valve-in-valve transcatheter aortic valve

replacement (ViV-TAVR). The study has been
approved by the Institutional Review Board
(AAA3154).

The patient was placed under sedation, and femoral
access was obtained. Arterial and venous sheaths
were placed, and a temporary pacer was inserted. A
pigtail catheter was advanced to the aorta, and aor-
tograms were made to determine the appropriate
deployment angle. Next, 2 Perclose devices (Abbott
Vascular) were deployed, and a 14-F Edwards delivery
sheath was placed. Subsequently, the Perceval valve
was crossed with a JR4 catheter and a J-wire. The
location of the JR4 catheter was assessed in various
extreme angles and believed to be inside the valve
frame (Figure 3A). The catheter was removed, and a
Sapien 3 Ultra 23-mm valve was advanced over the
wire without resistance and deployed successfully
with full volume (Figure 3B). The balloon was deflated
and pacing stopped. However, the balloon could not
be initially retracted. The location of the wire was
found to be outside the frame and through a cell on
the upper part of the frame (Figure 3C). A sequential
balloon inflation followed to dilate the stent cell
rather than forceful removal, which could cause THV
embolization. This allowed for slow and careful
withdrawal of the device. Figure 4 shows the wire
path with proper passage at the aortic annulus
explaining the successful THV deployment and with
inadvertent passage at the level of the sinotubular
junction explaining the initial failure to retract the
balloon. The Perceval valve was then recrossed with a
pigtail catheter and a J-wire. The position was again
assessed in multiple angles. However, the Safari wire
(Boston Scientific) was again found to be outside the
frame when attempting to pass a balloon valvulo-
plasty for dilatation (Figure 3D). A decision was made
to abort further attempts based on a risk/benefit
assessment. Final root angiography showed good
valve stability (Figure 3E). The valve position and
function were confirmed on transthoracic echocardi-
ography (TTE), with a final mean gradient of 20 to
24 mm Hg. No AR or PVL was reported. Wires and
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FIGURE 2 Preprocedural Computed Tomography Angiography

LEFT
CORONARY

RIGHT
CORONARY

Computed tomography angiography showing the distance between the virtual Edwards Sapien valve and the coronary orifices (asterisk).

sheaths were removed, and the arteriotomy was
closed. Video 1 summarizes the procedure.

DISCUSSION

SAVR using Perceval sutureless valves has been
shown to be a feasible alternative to conventional
prosthetic aortic valves.”” The major suggested
benefit of decreased operative times due to ease of
implantation makes them especially valuable in the
setting of minimally invasive approaches and failing
prosthetic valves requiring reoperation.>* With the
growing number of sutureless valve implantations,
there has also been an increase in patients presenting
with dysfunction and failure of such valves.® This has
raised the question of long-term durability and
optimal treatment in case of failure of these valves.
The current treatment method of choice is surgical
explantation and redo SAVR. However, in recent
years, there has been a growing number of case re-
ports and series describing the successful use of

1,2

ViV-TAVR as an alternative in extreme-risk or inop-
erable patients.®'° Even though the experience with
ViV-TAVR in the setting of sutureless valve failure is
expanding, there are still important technical chal-
lenges and possible complications that arise and
warrant caution.

In this case report, we present a patient who un-
derwent ViV-TAVR for a failing Perceval valve that
was implanted 7 years before. Even though the THV
implantation was successful, the procedure was
complicated by an inadvertent wire passage outside
of the Perceval frame. Initially, the wire appeared to
be inside the frame. However, after the THV was
implanted, the wire was found to be outside the
frame and inside a cell, preventing the retraction of
the deployment balloon. Sequential and repeated
inflation of the balloon allowed for expansion of the
cell and eventual retraction of the balloon. Even
though the position of the wire relative to the frame
was assessed extensively in various extreme angles
on fluoroscopy, further measures to avoid this
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FIGURE 3 Intraprocedural Fluoroscopy

(A) Safari wire was inserted into the left ventricle through a JR4 catheter. Location was believed to be inside the Perceval frame (asterisk). (B) A Sapien 3 Ultra 23-mm
valve was advanced over the Safari wire without issue (asterisk). (C) Deployment balloon would not retract through the Perceval frame. Sequential inflations were
needed to expand frame cell and be removed slowly (asterisk). (D) Postdilation was attempted—the wire was found to be outside of the frame again (asterisk). Aborted.
(E) Final root angiography. Good valve stability was noted (asterisk).

complication might be necessary. TEE rather than
TTE guidance could be advantageous in reassuring
intravalvular wire location. Testing proper wire
positioning with the passage of a partially inflated
balloon to cross the path and crossing with a pigtail
catheter before THV deployment might be helpful.
Lastly, manipulation of a catheter in the LV rather
than a wire alone could aid in revealing improper wire
location. This highlights the increased risk of inad-
vertent wire passage with Perceval valves that could
potentially complicate THV deployment and balloon
retraction. Furthermore, a possible future TAVR-in-
TAVR to treat bioprosthetic degeneration warrants
similar caution as the increased risk of inadvertent
wire passage remains.

FOLLOW-UP

On postoperative day 1, TTE showed stable bio-
prosthesis position in absence of AR and PVL. Mean

and peak aortic gradients were 26 and 46 mm Hg,
respectively, and LVEF was 55% to 60%. The patient
was discharged home on postoperative day 2. At
1-month follow-up, repeat TTE again revealed good
bioprosthetic stability without AR and PVL. Mean and
peak aortic gradients were 24 and 40 mm Hg,
respectively, and LVEF was 55% to 60%. Follow-up at
1 year revealed stable gradients and the patient
remained in NYHA functional class I without
symptoms.

CONCLUSIONS

ViV-TAVR is a feasible option for the treatment
of failing Perceval sutureless valves. However,
special attention must be taken to avoid inadvertent
wire passage outside of the frame, which
can complicate THV deployment and balloon
retraction.
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FIGURE 4 Wire Passage Across Perceval Valve

Wire path (green) at 2 different angles with cross-sectional views at the level of the sinotubular junction (asterisk) and aortic annulus
(hash mark) showing inadvertent and proper passage, respectively.
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