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Abstract

Background: Transcatheter aortic valve implantation (TAVI) is a widely used
treatment of severe aortic stenosis. Implantation of a self-expanding valve
into a dense calcified aortic annulus can be challenging and may result in de-
vice malposition and malfunction. Aim: The aim of our case report is to pre-
sent a novel technique of transcatheter aortic valve dislocation treatment.
Case presentation: An 86-year-old woman with severely calcified aortic valve
underwent TAVI using a 27-mm self-expanding Portico valve (Abbott Vasc,
USA). In the last phase of implantation, the valve dislocated deep into the left
ventricular outflow tract resulting in significant paravalvular regurgitation
and patient instability. Repositioning of the valve with a single snare was in-
effective because of severe aortic ring calcifications. A novel “double snare”
technique was applied and the valve was successfully repositioned upward
with an excellent anatomic and haemodynamic result. Conclusion: “Double
snare” technique can be an effective strategy for repositioning of deeply im-
planted self-expanding transcatheter aortic valves. It represents an efficient
bailout strategy in case of single snare approach failure, especially in cases of
severe aortic ring calcifications.
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1. Introduction

Transcatheter aortic valve implantation (TAVI) is a widely used treatment of

aortic stenosis. Prosthesis dislocation immediately after TAVI deployment is a

DOI: 10.4236/ijcm.2021.121002

Jan. 14, 2021 7

International Journal of Clinical Medicine


https://www.scirp.org/journal/ijcm
https://doi.org/10.4236/ijcm.2021.121002
https://www.scirp.org/
https://doi.org/10.4236/ijcm.2021.121002
http://creativecommons.org/licenses/by/4.0/

M. Bunc et al.

rare complication and is usually a result of prosthesis-annulus mismatch asso-
ciated with too high or too low implantation, ejection of the device by an effec-
tive ventricular contraction during deployment or lack of significant calcifica-
tions for prosthesis anchoring [1] [2] [3]. Deployment of self-expanding valves
requires a slow release of tension that builds up in the delivery system. Caution
is thus warranted since any undesirable motion from the patient or operator can
lead to a dislocation [4]. Most frequently, the valve embolizes upward into the
ascending aorta. In such case, upward snaring and repositioning of the embolized
valve and placement of a second valve is the usual strategy [2]. In case of down-
ward intra-ventricular valve dislocation, the situation is much more challenging
with the final valve position being of outmost importance. Here, we present a
case of transcatheter aortic valve dislocation in the left ventricular outflow tract

(LVOT) with successful repositioning using a novel percutaneous approach.

2. Case Presentation

An 86-year old woman with arterial hypertension and osteoporosis was admitted
for treatment of severe symptomatic aortic stenosis. Transthoracic echocardi-
ography (TTE) showed normal left ventricular systolic function, impaired left
ventricular diastolic function and a calcified trileaflet aortic valve with severe
aortic stenosis (aortic valve area 0.7 cm’, maximal velocity of 3.9 m/s, mean gra-
dient of 42 mmHg and doppler velocity index of 0.25). Coronary angiogram
showed normal coronary arteries. She was evaluated by the local heart team and
TAVI was recommended due to her age and high operative risk (STS 6.2%).
Computed tomography angiogram showed a severely calcified aortic ring and
ascending aorta (Figure 1), an annulus area of 418 mm” and an average annular
diameter of 23 mm, peri-meter 71 mm (Figure 2). We decided for an implanta-
tion of a Portico 27 mm valve (Abbott Vasc, USA) via right transfemoral ap-
proach.

Transcatheter aortic valve introducer was placed through the right femoral
artery and a pig-tail catheter through 6F introducer in the left femoral artery.
The aortic valve was initially crossed with a 0.0035-inch straight-tip wire that
was later exchanged for a 0.0035-inch Amplatz SS (Boston Scientific, Burlington,
Massachusetts) using an Amplatz left (AL) 1 catheter (Launcher, Medtronic).
After a pre-dilatation with a Zelos PTA 22 x 40 mm balloon (OptiMed, Ger-
many), a 27-mm self-expanding Portico valve (Abbott, Abbott Park, Illinois) was
positioned across the aortic annulus and slowly released under fluoroscopic
guidance. At the end of the valve opening the valve dislocated into the LVOT
(Figure 3).

Low valve implantation resulted in severe paravalvular regurgitation leading
to a drop in arterial pressure from 120/65 mmHg to 110/25 mmHg. With imme-
diate right ventricular pacing at 110 bpm the diastolic pressure rose to 35
mmHg. In attempt to reposition the valve a 25-mm Amplatzer Gooseneck Snare
was introduced through the AL 1 6F guide catheter (Launcher, Medtronic)
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through a contralateral femoral access and looped around the valve attachment
post toward the greater curvature of the aorta. Snaring was ineffective as we ob-
tained only a rotation of the valve frame. Therefore a second 25-mm Amplatzer
Gooseneck Snare was introduced ipsilaterally through a cut AL 1 6F guiding
catheter and looped around the valve attachment post towards the smaller cur-
vature of the aorta. Even when using two snares there was not enough support
for effective pulling. We decided to add support to the second snare with an AL
1 6F catheter. Both snares were shortened and fixed with a pean clamp (Figure
4).

We applied simultaneous pulling of both snares and AL 1 catheters
(mother-in-child), the “double snare” technique. With exchange of tension from
one snare to the other (by using steady moderate traction on one snare and pro-
gressive intermittent pulling on the other one) we were able to successfully re-
tract and reposition the prosthesis (Figure 5).

The patient remained hemodynamically stable during the procedure and a rise
in arterial pressure to 120/65mmHg was observed following valve repositioning.
Targeted TTE showed normal prosthetic valve function, without paravalvular
regurgitation. Aortogram demonstrated good valve position in the aortic root
with no residual aortic regurgitation (Figure 6).

No tachyarrhythmias, conduction abnormalities or cerebrovascular complica-
tions were observed during the procedure and follow-up. At 1 year follow-up the

patient had no complaints and denied dyspnoea or chest pain on exertion.

Figure 1. CT aortogram: severely cal-
cified aortic ring and ascending aorta.

Figure 2. CT aortogram: 1) aortic annulus measurement, 2) aortic bulbus

measurement.
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Figure 3. Portico 27-mm valve disloca-
tion in the left ventricular outflow tract.

|
Figure 5. “Double snare” technique: two Amplatzer Gooseneck Snares were introduced

through AL 1 6F catheters (mother-in-child) (1). With exchange of tension from one
snare to the other the valve was successfully repositioned (2 and 3).

Figure 6. Final valve position with no residual regurgitation.

3. Discussion

Implantation of a self-expanding valve into a dense calcified aortic annulus can

be challenging and may result in device malposition and malfunction. We pre-
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sented a case of deep LVOT prosthetic aortic valve dislocation with successful
repositioning using a novel percutaneous “double snare” technique. Very low
LVOT valve positioning leads to severe aortic regurgitation, haemodynamic in-
stability and potential need for cardiac surgery [5]. If mild sub-annular disloca-
tion is suspected, balloon valvuloplasty with gentle pulling of the device into the
ascending aorta can be an acceptable and relatively safe repositioning strategy
[4]. Recently the use of snares has been proposed via radial or transfemoral ac-
cess as a bailout option for cases of severe valve dislocation. The procedure car-
ries a high risk of failure due to difficulties in correct valve repositioning [4] [6]
[7] [8]. There have been several case reports of snaring maneuvers described in
the literature. Ponangi ef al. reported [7] a successful use of a single snare tech-
nique for a downward dislocated Portico valve with a 25-mm Amplatzer Goose-
neck Snare. However, there were no significant calcifications of the aorta present
which could aggravate the repositioning procedure. Similarly, a single snare re-
positioning of the CoreValve system (Medtronic, Dublin, Ireland) with the use
of a 35-mm Gooseneck snare was reported by Vavouranakis et al [9]. Further-
more Beute ef al [4] managed to reposition a CoreValve system (Medtronic,
Dublin, Ireland) and a newer CoreValve Evolute Pro valve (Medtronic, Dublin,
Ireland) with the use of a 6F EN Snare (Merit Medical System, South Jordan,
UT, USA). In all previous cases the single snare technique was described as
technically demanding but feasible. A technique with two snares with additional
right radial access has also been proposed but not used [7]. Failure of the single
snare technique in our complex case of Portico valve dislocation in the LVOT
led us to use a novel, double snaring technique with two snares. The low valve
dislocation was probably a result of anatomical irregularities and improper im-
plantation steps. As severe calcifications of the aortic ring can complicate proper
valve positioning the operator tried to prevent upward valve migration with gen-
tle pushing towards the LVOT which resulted in inadvertent downward valve
dislocation. Firstly, we haemodynamically stabilized the patient with ventricular
pacing at 110 bpm. Attempts of repositioning the valve using the single snare
technique were unsuccessful. Furthermore, the use of two snares looped around
the valve attachment post was inefficient, probably due to severe aortic calcifica-
tions. The pulling strength of both snares (“double snare” technique) was im-
proved by AL 1 catheter support (mother-in-child). Pulling force could also be
improved by introducing a second snare through a right radial artery and at-
taching it to the smaller valve curvature attachment post. However, we decided
for a different strategy and insisted on bifemoral approach. With the exchange of
tension from one snare to the other we were able to retract the prosthesis to-
wards the ascending aorta to an excellent final position at the level of the natural

aortic valve.

4. Conclusion

It is seldom necessary to reposition a self-expanding transcatheter aortic valve

DOI: 10.4236/ijcm.2021.121002

11 International Journal of Clinical Medicine


https://doi.org/10.4236/ijcm.2021.121002

M. Bunc et al.

following deployment. However, when needed, few options are available to snare
the valve in order to achieve proper positioning. To our knowledge, we are the
first to describe a transcatheter aortic valve repositioning using two snares. The
“double snare” technique may be used as an effective repositioning strategy for
deeply implanted transcatheter self-expanding aortic valves, especially in cases of
severe aortic ring calcifications and ineffective single snare techniques.
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