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A frightening complication after TAVI with Portico
Valve: A case report of a “frozen” leaflet stuck in the

opened position.
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Abstract

Background: A stuck leaflet is a rare complication of transcatheter aortic valve implantation (TAVI). It occurs when one of the leaflets
in the implanted valve doesn’t open and close properly. This complication can lead to serious health problems, even death.

Case presentation: We describe a rare case of a stuck “open” leaflet after TAVI. To our knowledge, this is the first reported case in
which this frightening complication has been resolved by ballooning procedure, with no need for another valve implantation.
Conclusions: This case highlights the potential role of ballooning procedure as a treatment for stuck leaflets after TAVI.
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Background

A stuck leaflet is a rare complication of transcatheter aortic valve
implantation (TAVI). It consists of a leaflet with absent or reduced motion
after the valve implantation in the aortic annulus. This can provoke
dramatic changes in the patient's hemodynamics and progress
rapidly into worsening and eventually life-threatening hypotension that
requires cardiopulmonary resuscitation to be managed.

Generally, leaflet malfunction presents in one of the three
leaflets, although involvement of all valve leaflets has been
described. The cases defined in the literature were treated by
placing a second device in the seat of the non-functioning valve
(valve-in-valve, ViV) (1,3).

Case Presentation

An 83 year old woman with effort angina and dyspnea was
referred to our cardiology department and diagnosed with severe
aortic valve stenosis.

She also suffers from ischemic cardiopathy treated with previous
percutaneous coronary intervention, paroxysmal atrial fibrillation,
hypertension, diabetes mellitus, and peripheral arteriopathy.

A complete instrumental assessment was performed, with an
echocardiogram demonstrating severe aortic stenosis with mean
pressure gradient of 50 mmHg and valve area less than 1 cm?.
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At the direction of the Heart Team, the patient was scheduled for
transcatheter aortic valve implantation.

A complete assessment of the arterial routes and aortic valve
was performed with a computed tomography scan, as usual in our
institution. The valve showed asymmetrical distribution of calcium
with a greater degree of calcification on the left and non-coronary
cusp (Fig 1-2).

The CT analysis showed an aortic virtual basal ring with the
following measures: max diameter 26 mm, min diameter 20 mm,
perimeter 71.4 mm, derived perimeter 22.7 mm.

The procedure was performed with conscious sedation. Using
right femoral access, pre-dilation was performed using a VACSIII
20/40 balloon, followed by the implantation of a Portico™ valve (25
mm) with an implantation depth of 9 mm (non-coronary cusp) and
8.44 mm (left coronary cusp). The cover index was 8%, not indicating
less oversizing. After the release of the device, there was evidence
of severe intraprosthetic regurgitation (Fig. 2, Video 1).

Transesophageal echocardiography (TEE) depicted a severe
malfunction of the cusp facing the right coronary Valsalva sinus,
manifested as severe hypomobility (Fig. 3, Video 2). Since the
patient remained hemodynamically stable, it was not necessary to
use inotropes and vasoconstrictors, to practice cardiopulmonary
resuscitation or to institute extracorporeal circulation.

Several ineffective attempts were made by manipulating coronary
and pigtail catheters to restore the leaflet’'s mobility.

The procedure was therefore optimized with a two post-dilatation
with VACSIII 20/40 balloon and finally with cusp mobilization. At the
end, the TEE check showed absence of intraprosthetic regurgitation
and only mild posterior periprosthetic leak (Video 3). Therefore, it
was not necessary to place a second prosthetic valve in place of the
first one.

The post-operative course was regular, and the patient continued
her cardiological follow-up, remaining stably asymptomatic.

https://doi.org/10.2478/rjc-2024-0031 201



Rom J Cardiol 2024, vol 34, nr 4: 201-204

Hockey Puck (MIP)

LAO: 44°
Cranial: 16°

Figure 1 — Hockey puck view that enhances aortic valve calcifications.
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Figure 2 — Distribution of aortic valve calcification with volume
quantification (3mensio evaluation on contrast-enhanced CT). The
total calcium volume was 455.9 mm3 using a threshold of 850 HU,
with prevalence of calcium on left coronary cusp (201.9 mm3) and non-
coronary cusp (172.6 mm3).

Discussion

In this paper, we describe a rare case of a stuck “open” leaflet
after TAVI resolved by ballooning procedure, with no need for another
valve implantation.

Few other sporadic cases of frozen leaflets have been described,
in most cases affecting a single leaflet of a balloon-expandable valve
(BEV). Okuyama et al. described a case in which all three leaflets
were simultaneously stuck just after post-dilatation. The reason
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Figure 3 — Angiographic view after implantation of Portico aortic valve
bioprosthesis (black arrow). A: Systolic frame. B: Diastolic frame showing
severe (grade 4) central aortic regurgitation (white arrow).

why this happens is not clear. Possible explanations, apart from
an unsuccessful deployment of the valve inside the aortic annulus
(1), can lie in the trapping of the transcatheter aortic valve leaflet
by the native calcified valve leaflet; otherwise, the problem is in the
preparation of the valve itself. In fact, prosthetic valves are crimped
as tight as possible to allow an easier passage of the device through
the sheath. This extremely tight crimping may alter the structure of
the valve, preventing one leaflet from opening adequately once the
valve is released (2,4).
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position. B: 2D color showing severe intraprosthetic regurgitation.

Figure 4 — Transesophageal echocardiography LVOT view. A: 2D echo showing stuck leaflet (leaflet not visible in picture, white arrow) in anterior
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The treatment of this frightening complication consists of
hemodynamic support, an attempt at manipulation with a catheter,
and the insertion of a second prosthesis within the first valve.

The several other reported cases of frozen leaflets were all treated
with deployment of a second valve (ViV) with prompt restoring of an
adequate function of the prosthetic device.

In our case we have described a singular case (described for the
first time, to our knowledge) of a frozen leaflet in a self-expandable
valve (SEV), resolved not with ViV procedure, but with balloon post-
dilatation. In this case, valve under-expansion could be another
reason for this complication; indeed, asymmetric expansion of the
valve stent could lead to unfavorable closing forces on the stuck
open leaflet. We think that balloon post-dilation was effective in
resolving this frightening complication.

Conclusions

A prompt diagnosis of a frozen leaflet is crucial to treat a rare
but severe complication of the TAVI procedure and ensure a good
outcome for the patient. In addition to ensuring the necessary
hemodynamic support, an attempt to mobilize the stuck leaflet with
a balloon should always be performed, as long as it does not delay
the preparation of the second valve to be implanted immediately if a
satisfactory angiographic result has not been obtained.

In conclusion, doctors should be aware of rare but severe
complications in the course of TAVI, such as root rupture and
stuck leaflets, when performing the procedure and providing care
afterward.

Abbreviations

TAVI — transcatheter aortic valve implantation
ViV —valve in valve

TEE - transesophageal echocardiography
BEV - balloon-expandable valve
SEV - self-expandable valve

Ethics approval and consent to participate

This study does not require institutional review board approval.

Consent for publication

Informed consent was obtained for the case report to be
published.

Availability of data and material

Available on request.

Competing interests

None of the authors have any relevant conflict of interest or
industry support related to this report.

Funding

Dr. Totaro was co-funded by Next Generation EU, in the context
of the National Recovery and Resilience Plan, Investment PE8 —
Project Age-It: “Ageing Well in an Ageing Society”. This resource
was co-financed by the Next Generation EU [DM 1557 11.10.2022].
The views and opinions expressed are only those of the authors
and do not necessarily reflect those of the European Union or
the European Commission. Neither the European Union nor the
European Commission can be held responsible for them.

203



Rom J Cardiol 2024, vol 34, nr 4: 201-204

Authors’ contributions

A. Totaro: Conceptualization, Supervision, Investigation, Writing
— Original Draft.

A. Tota: Writing — Original Draft.

A.P.: Writing — Original Draft

V.I.: Investigation.

C.G.: Investigation.

N.T.: Writing — Original Draft

G.T.: Supervision.

C.S.: Investigation, Supervision.

All authors read and approved the final manuscript.

REFERENCES

1. Al-Attar N, Himbert D, Vahanian A, Nataf P. Severe Intraprosthetic
Regurgitation by Immobile Leaflet after Trans-Catheter Aortic Valve
Implantation. Eur J Cardiothorac Surg. 2011 Apr;39(4):591-2.

2. Agostoni P, Buijsrogge MP, Stella PR. “Frozen” Leaflet: A Dreadful
Complication of Transcatheter Aortic Valve Implantation. Circ Cardiovasc
Interv. 2012 Apr;5(2):321-3.

3. Couture EL, Labbé BM, DeLarochelliére R, Rodés-Cabau J, Paradis JM.
Stuck Leaflet after Transcatheter Aortic Valve Replacement with a SAPIEN-3
Valve. JACC Cardiovasc Interv. 2016 Jul;9(14):e133-5.

4. Okuyama K, Izumo M, Akashi YJ. Cardiogenic Shock Following Balloon
Post-Dilatation in Transcatheter Aortic Valve Implantation: First Case Report
of All Three Stuck Leaflets. Eur Heart J Case Rep [Internet]. 2018 Sep 1 [cited
2024 Apr 11];2(3). Available from: [Insert URL].

204

Acknowledgments

None



