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Israel M. Barbash'*, MD; Andrada Bogdan', MD; Paul Fefer', MD; Dan Spiegelstein?, MD;
Ehud Raanani?>, MD; Roy Beinart!, MD; Victor Guetta!, MD; Amit Segev', MD

1. The Heart Center, Chaim Sheba Medical Center, Tel Hashomer, Sackler School of Medicine, Tel Aviv
University, Israel; 2. The Department of Cardiac Surgery, Chaim Sheba Medical Center, Tel Hashomer, Sackler
N School of Medicine, Tel Aviv University, Israel

Invited experts: Holger Eggebrecht®*, MD; Andreas Zierer’, MD,; Rafal Dworakowski’, MD, PhD;
Philip MacCarthy’, BSc, MBChB, PhD, FRCP

3. Cardioangiological Center Bethanien (CCB), Frankfurt, Germany,; 4. Division of Thoracic and Cardiovascular Surgery,
JW. Goethe University, Frankfurt, Germany,; 5. Department of Cardiology, Kings College Hospital, London, United Kingdom

The concluding section “How did I treat? ” together with the complete references are published online at:

http://www.pcronline.com/eurointervention/95th_issue/278

CASE SUMMARY

BACKGROUND: A high surgical risk patient with severe
aortic stenosis underwent transcatheter aortic valve
implantation.

INVESTIGATION: Transcatheter aortic valve implantation
was performed uneventfully.

DIAGNOSIS: Early after the procedure, echocardiography
study and aortography indicated that the implanted valve
migrated into the left ventricular outflow tract.

MANAGEMENT: A second transcatheter aortic valve was
implanted inside the migrated valve (TAV-in-TAV) while
securing the position of the migrated valve.

KEYWORDS: aortic stenosis, migration, transcatheter
aortic valve implantation

PRESENTATION OF THE CASE

An 85-year-old female patient with small body habitus (body mass
index of 23.1 kg/m?, body surface area of 1.5 m?) and medical his-
tory of lymphoma in remission and atrial fibrillation on new oral
anticoagulants was referred to our institutional Heart Team for
consideration for transcatheter aortic valve implantation (TAVI).
The patient was in NYHA Class IV heart failure. Her echocar-
diogram showed normal left ventricular function, severe cal-
cified aortic stenosis with valve area of 0.6 cm? and peak/mean
gradient of 61/36 mmHg. The patient was frail, her Society of
Thoracic Surgeons (STS) risk score for mortality was 5.3%, and
her EuroSCORE II was 3.4%. Accordingly, it was decided to pro-
ceed with TAVI using the transfemoral approach. Pre-procedural
computed tomography showed mildly calcified aortic valve leaf-
lets (Figure 1) with an aortic valve perimeter of 68.3 mm and
mean diameter of 21.7 mm. Due to right bundle branch block in
her baseline electrocardiogram putting her at high risk for post-pro-
cedure complete heart block, a 23 mm SAPIEN XT transcatheter
heart valve (Edwards Lifesciences, Irvine, CA, USA) was chosen
for TAVI. The procedure was performed under conscious sedation
and a satisfactory position of the SAPIEN XT valve was achieved
(Figure 2). The procedure was completed uneventfully. Upon trans-
fer of the patient from the catheterisation lab bed to the stretcher,
the patient developed complete atrioventricular block and a tempo-
rary pacemaker was re-inserted. The patient was haemodynamically
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Figure 1. Gated computed tomography angiography of the aortic
root demonstrating mild aortic valve leaflet calcifications.

stable. Transthoracic echocardiography performed on the morn-
ing post-procedure and aortic root angiography indicated that the
SAPIEN XT valve became dislodged into the left ventricular out-
flow tract (LVOT) (Figure 3, Figure 4). While the dislodged valve
was sitting in the LVOT, it was not clear how stable this position
was and what the chances were that the valve would shift into the
left ventricle either spontaneously or during a repeat valve-in-valve

Figure 2. Aortic root angiography demonstrating final position of the
implanted SAPIEN XT transcatheter heart valve.

TAV-in-TAV

Figure 3. Transthoracic echocardiography showing a dislodged
SAPIEN XT transcatheter heart valve in the left ventricular outflow
tract.

Figure 4. Aortic root angiography showing a dislodged SAPIEN XT
transcatheter heart valve in the left ventricular outflow tract.

implantation. Due to the fact that the patient was completely sta-
ble with no signs of heart failure, no immediate intervention was
attempted and a permanent pacemaker was implanted. Heart Team
discussions reached an agreement that the patient’s risk for surgery
was extremely high.

What would be the options to treat a situation of an unstable, dis-
lodged valve and the aortic stenosis of this patient with high surgi-
cal risk?
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How would | treat?

THE INVITED EXPERTS’ OPINION

Dislocation of the valve bioprosthesis is a rare complication of
transcatheter aortic valve implantation (TAVI). Acute embolisa-
tion of the valve during the implantation procedure may occur in
approximately 0.6% of patients'. While retrograde embolisation to
the ascending aorta can often be managed interventionally (e.g., by
retraction of the prosthesis and deployment into a more distal seg-
ment of the aorta), free embolisation to the left ventricle usually
requires cardiac surgery for device removal. Migration of an ini-
tially correctly implanted TAVI valve is also a rare event (0.3%)',
and may occur early (<1 day)>3, but also as late as 43 to 63 days
after TAVI**. Valve migration may be the cause of newly devel-
oped severe aortic regurgitation and cardiogenic shock* or “reste-
nosis” or “early degeneration” after TAVIS, but patients may also be
asymptomatic as in the present case. Risk factors for device emboli-
sation/migration comprise undersizing of the TAVI valve, minimal
or non-uniformly distributed calcifications of the aortic annulus,
suboptimal implant position too high or too low in the annulus, or
native leaflet overhang post-deployment exerting downward force
on the prosthesis*”’.

In the present case, TAVI was performed uneventfully in an
85-year-old frail patient with significant comorbidities and an
STS score of 5.3%. Of note, only mild calcifications of the aor-
tic valve were observed during pre-procedural computed tomo-
graphy. The TAVI valve was implanted in a somewhat low position.
Subsequently, early migration was noted on echocardiography in
the haemodynamically stable patient. In this situation, the stabil-
ity of the valve prosthesis in the LVOT is the most important ques-
tion. Imminent free embolisation to the left ventricle mandates
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emergency cardiac surgery. Furthermore, symptoms of aortic ste-
nosis may recur, as the native valve above the TAVI valve is still
stenosed. Treatment options include re-do TAVI with implantation
of a second valve (“valve-in-valve TAVI”) to fixate the position
of the migrated valve (and treat the remaining native aortic valve
stenosis)® or cardiac surgery for removal of the migrated valve
with implantation of a surgical, potentially sutureless bioprosthe-
sis. Although the patient was haemodynamically stable, the Heart
Team (not surprisingly) considered the patient to be at extreme risk
for surgery. While less invasive, transapical removal has been suc-
cessfully performed for a TAVI valve freely embolised to the left
ventricle®, this approach may be difficult for a migrated valve still
positioned within the LVOT. Therefore, valve-in-valve TAVI to fix-
ate the migrated valve appears to be the most reasonable option’;
however, particular care has to be taken to ensure that the migrated
valve is not dislodged into the left ventricle during advancement
of the second valve’, which would require bail-out cardiac surgery
with even more increased risk. A transapical approach may there-
fore be preferred.

Of note, most of the published events of TAVI valve migration to
the LVOT occurred (similar to the present case) with the use of the
balloon-expandable Edwards SAPIEN XT prosthesis™. With the
use of self-expanding valves, free embolisation to the LV is virtu-
ally impossible. With repositionable prostheses, the risks of embo-
lisation/migration may even be further reduced.
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How would | treat?

THE INVITED EXPERTS’ OPINION

Barbash at al present a case of late migration of a balloon-expand-
able valve (SAPIEN XT) into the left ventricular outflow tract
(LVOT). Valve migration is a rare complication of TAVI (~0.7%)
and usually occurs immediately after or during valve deployment.
Late valve migration is an extremely rare complication with very
little experience reported.

In the presented case, the aortic valve was only mildly calcified
with the aortic annulus measuring 22 mm. A 23 mm SAPIEN XT
valve prosthesis was used. It is worth noting here that valve sizing
should not be based only on aortic annulus dimensions. Other ana-
tomical features need to be considered, including the size of the
aortic sinuses, severity/symmetry of aortic valve calcification and
LVOT dimensions. The final valve position post-deployment was
correct; hence, the subsequent movement from the annular posi-
tion into the LVOT was most likely due to poor anchoring from
the minimal calcification of the native aortic valve.

In the setting of TAVI, conversion to emergency open sur-
gery carries a 50% 30-day mortality'’. However, there is one
case report of a late SAPIEN valve embolisation into the LVOT!
which was successfully treated with open heart surgery. Given

this patient’s profile and surgical risk, we would consider

TAV-in-TAV
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emergency open surgery to be very high risk and would use it
only as a last resort.

Our preferred remedy would be to perform a transcatheter valve-
in-valve procedure using a SAPIEN 3 26 mm valve. The deployment
position is crucial. Transoesophageal echocardiography would be
helpful to ensure that this second prosthesis is deployed high enough
to catch and “pin back” the native valve leaflets but also low enough
to land within and anchor the previously deployed SAPIEN XT. The
main reason for choosing a larger valve is the fact that the aortic
valve is only mildly calcified. We suspect that the 23 mm valve was
undersized in the first place. The additional benefit of using a 26 mm
over a 23 mm valve is the frame height, which is 20 mm.

Ventricular embolisation of the SAPIEN valve following transapi-
cal TAVI has been reported with subsequent successful extraction
via the same access®. This could be a second option to consider if
our initial plan failed, but this would require new transapical access
and would increase the risk to the patient.
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How did | treat?

ACTUAL TREATMENT AND MANAGEMENT OF THE CASE

Transcatheter heart valve embolisation is a rare event, ranging
from 0.4-1.01%2'%1>1°, Most of the data regarding valve dislodge-
ment comes from sub-analysis of the SOURCE registry and the
PARTNER trial'®'?, These data indicate that, in most cases, valve
dislodgement is immediate and managed percutaneously with
a TAVI-in-TAV positioned in the aortic annulus. Despite success in
implanting a second valve, such procedures result in significantly
higher rates of haemodynamic support and conversion to open heart
surgery, also leading to worse outcomes.

Once valve dislodgement occurs, the main considerations in
planning a treatment approach should be: (1) re-assessment of the
patient risk for open heart surgery; (2) potential impingement on
mitral valve leaflets, which will drive a decision towards open heart
surgery; and (3) the level of the valve in the LVOT.

In the current case, if the dislodged SAPIEN XT valve ended up
in a high LVOT position, it could have allowed transapical, ante-
grade implantation of a second SAPIEN valve, an approach that
would have mitigated the risk of further ventricular valve move-
ment. However, the low LVOT position in the current case required
the use of a CoreValve® (Medtronic, Minneapolis, MN, USA)
both to accomplish TAVI at the level of the native aortic valve
annulus and to secure the original SAPIEN XT in position; how-
ever, the CoreValve currently can only be delivered retrogradely.
In such cases when there is a need for retrograde implantation of
CoreValve, there is a risk that the tip of the CoreValve delivery sys-
tem will impact on the SAPIEN XT valve frame and, by doing so,
push the SAPIEN XT further into the LV during the advancement
of the CoreValve delivery system. Therefore, it is crucial to secure
the position of the dislodged SAPIEN XT valve before and during
positioning of the second valve.

The second TAVI procedure was performed 21 days after the
original procedure. Using a transfemoral approach, an 18 Fr sheath
was inserted on one side and an 8 Fr long sheath was inserted from
the contralateral side. An initial attempt to stabilise the SAPIEN
XT valve was performed by entrapping the valve with a snare wire
to secure its position while advancing the CoreValve into position.
For that purpose, through the 8 Fr sheath, the native and dislodged
SAPIEN XT valves were crossed using a straight wire which
was then exchanged for a Torcon NB® Advantage Beacon® Tip

Angiographic Catheter (VS tip) (Cook Medical, Bloomington, IN,
USA). Through this catheter a HI-TORQUE WHISPER coronary
guidewire (Abbott Vascular, Santa Clara, CA, USA) was advanced
behind the SAPIEN XT stent struts. The tip of the wire was snared
in the ascending aorta by a GooseNeck snare (Covidien, Plymouth,
MN, USA) and retrieved into the 8 Fr sheath. Using this approach,
it was possible to secure the SAPIEN XT valve from movement
(Figure 5); however, the 0.014 inch wire was too weak and broke,
so this approach was aborted. Despite the fact that the wire broke,
we have shown that this approach is a feasible approach.

The bail-out plan was to control the tip of the CoreValve deliv-
ery system (manual retroflexion) so as to minimise any friction
between the delivery system and the SAPIEN XT valve itself, or its
frame. This was done by snaring the tip of the CoreValve delivery
system via the contralateral 8 Fr sheath. As the snare goes along
the inner (smaller) curvature of the aortic arch (as opposed to the
CoreValve which travels along the outer curvature) (Figure 6), by
pulling the snare, one can bend back the tip of the delivery system

Figure 5. Attempted snaring of the SAPIEN XT valve in order to
secure its location during the CoreValve valve-in-valve deployment.



Figure 6. Snared CoreValve delivery system entering inside the
SAPIEN XT valve while pulling tension is applied by the snare for
the purpose of aligning the CoreValve in the centre of the SAPIEN
XT valve.

so that it was aimed directly to the centre of the SAPIEN XT valve,
thus minimising friction between the two structures (Figure 6). By
that means it was possible to position the CoreValve without any
movement of the dislodged SAPIEN XT valve (Figure 6). Once this
step was accomplished, the snare was released and the CoreValve
deployed successfully. The final position of the CoreValve was
good: the CoreValve distal struts secured the SAPIEN XT valve
from any future movement (Figure 7). Haemodynamics were excel-
lent with no residual gradient and no aortic regurgitation.

Follow-up echocardiography showed good valve positioning
(Figure 8), minimal paravalvular leak with minimal transvalvular
gradient, and significant improvement in the pulmonary hyperten-
sion. The patient was discharged five days post procedure and is
doing well.
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