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Transcatheter aortic valve implantation

in degenerated aortic bioprosthesis

complicated by a “frozen” leaflet
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The outcomes of transcatheter aortic valve im-
plantation (TAVI) have improved over the years
with rapid technological advances and a grow-
ing experience of operators. However, sever-
al unexpected problems may still occur during
the procedure."® We present a case of a patient
with a “frozen leaflet” phenomenon.

A 66-year-old man with a history of atrial fi-
brillation, hypertension, and chronic kidney dis-
ease presented with recurrent episodes of heart
failure decompensation 8 years after surgical
aortic valve replacement (20-mm Sorin Sopra-
no bioprosthesis; Sorin BiomedicaCardio SpA,
Saluggia, Italy) and concomitant coronary ar-
tery bypass grafting. Echocardiography showed
degenerated bioprosthesis with the mean and
maximum gradients of 74 mm Hg and 127 mm
Hg, respectively, mild regurgitation, and a left
ventricular ejection fraction of 50%. The pa-
tient underwent valvuloplasty of the biopros-
thesis 2 years earlier, with a temporary clini-
cal improvement. After careful evaluation, he
was deemed to be at high surgical risk (Euro-
pean System for Cardiac Operative Risk Eval-
uation [EuroSCORE II] score, 7.6%), and TAVI
was recommended.

According to computed tomography results
(F1GURe 1A and Supplementary material, Figure S1),
the aortic annulus was 18.9 mm, and using
the valve-in-valve application, a 23-mm Core
Valve Evolut R prosthesis (Medtronic, Minne-
apolis, Minnesota, United States) was select-
ed. The procedure was performed under gener-
al anesthesia. Transfemoral access was obtained.
After inserting a guidewire (Confidia; Medtronic,
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Minneapolis, Minnesota, United States) into the
left ventricle, ventricular fibrillation occurred,
which was successfully treated with defibril-
lation. A 23-mm Core Valve Evolut R prosthe-
sis (Medtronic) was implanted with a signifi-
cant decrease i

n transvalvular gradient and trivial paraval-
vular leak (FIGURe1B). A super-stiff guidewire was
removed. A few minutes later, a sudden drop
in blood pressure was observed, followed by re-
current persistent ventricular fibrillation. Re-
suscitation was initiated. Echocardiography ex-
cluded cardiac tamponade, and coronary an-
giography revealed no coronary obstruction
(F1GuRe1c and 10). However, a severe transvalvular
insufficiency was observed on echocardiography
and fluoroscopy. A frozen leaflet was considered
to be a causative factor, and 6F-pigtail catheter
probing of the implanted prosthesis was per-
formed, which resulted in an immediate hemo-
dynamic stability. Echocardiography after TAVI
revealed a mild paravalvular leak, and the mean
and maximum transvalvular gradients were 35
mm Hg and 64 mm Hg, respectively. The pros-
thesis—patient mismatch resulted from implan-
tation of the prosthesis into the small diameter
of the first bioprosthesis. The mismatch may
be observed in up to 30% of patients undergo-
ing valve-in-valve TAVI. After clinical stabiliza-
tion, the patient was discharged home 10 days
after TAVI.

The so-called frozen leaflet is a rare but po-
tentially life-threatening complication present-
ing with severe intraprosthetic leak and sud-
den hypotension. Several hypotheses have been
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FIGURE 1 A - computed tomography; B - transcatheter aortic valve implantation; C, D — coronary angiography

proposed to explain this phenomenon, the most
likely being the anchoring of the prosthetic leaf-
let on the stent during crimping.

Ferrari’ suggested 2 ways of treatment de-
pending on the patient’s hemodynamics. In a sta-
ble patient, the approach is to control the posi-
tion of a stiff guidewire, verify the valve shape
and re-balloon in the case of distortion, as well
as increase blood pressure to mobilize the fro-
zen leaflet from the stent. In hemodynamic in-
stability, a second prosthesis should be implant-
ed and extracorporeal membrane oxygenation or
femorofemoral cardiopulmonary bypass should
be considered to stabilize the patient.

There have only been single reports of the
frozen leaflet in the literature.’’ They all de-
scribed the implantation of the second prosthe-
sis as a final rescue treatment. Eggebrecht et al?
presented 2 cases of severe regurgitation during
a valve-in-valve procedure, one of which was
with central flow through the prosthesis, also
treated with the second prosthesis implanta-
tion (valve-in-valve-in-valve).

The frozen leaflet in our patient was proba-
bly caused by anchoring of the prosthetic leaf-
let by the degenerated bioprosthesis. However,

KARDIOLOGIA POLSKA  2019; 77 (11)

in the presence of the 2 already implanted nar-
row prostheses, another implantation was con-
sidered harmful. The mobilization of the frozen
leaflet with a pigtail occurred to be a rescue ma-
neuver. We recommend such a simple approach
in similar cases before a decision is made to im-
plant the second valve.

Finally, the problem of the prosthesis—patient
mismatch after valve-in-valve TAVI in our pa-
tient should be emphasized. Recently, a nov-
el technique, namely, bioprosthetic valve frac-
ture, has been developed to address this compli-
cation. Before or after the implantation of the
transcatheter prosthesis, a high-pressure bal-
loon inflation is performed to fracture the surgi-
cal sewing ring of the bioprosthesis. This proce-
dure enables expansion of both prostheses, thus
increasing the effective orifice area and improv-
ing the final outcome.

SUPPLEMENTARY MATERIAL

Supplementary material is available at www.mp.pl/kardiologiapolska.
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