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Conduction disturbance following valve-in-valve implantation
in a 19 mm surgical valve: impact on implantation depth in
an ex vivo experiment

Tomoaki Kobayashi, MD; Kensuke Takagi*, MD, PhD; Atsushi Okada, MD, PhD;
Teruo Noguchi, MD, PhD

Department of Cardiovascular Medicine, National Cerebral and Cardiovascular Center, Osaka, Japan

H 6 mm below the lowest visible margin of the Mosaic 19 mm

7 100mm

l——

eyelet level of surgical valve

- L

Area: 179 mm? LCA height: 12.8 mm
Perimeter: 48.0 mm RCA height: 9.0 mm

Max diameter: 15.8 mm Left VTC diameter: 4.5 mm
Min diameter: 14.6 mm Right VTC diameter: 3.2 mm ‘

VA
I)| E d .—’
,'JL,ML;LN ,.‘w_*‘ B A AT A A i / YO 18.8 mm

/\\(\% i \‘5" \“\’,“(\\AV’;“‘ ‘V‘)"’U
Al Lo LU "

A 10
gy et oA (/"\ Al oy * - ...[‘nm
s SGBileniaten Shts (Rca ol & THV inflow frame

5 6 o e | -
|
 TEaEa BoEE IE] ‘v,"a&,/\_ﬂh,»x_xrﬁ- o o VR Mt | | Diameter of the valve frame [l 0 mm (at the visible margin) Il Recommended position (3 mm below)
* B e THV inflow frame
i1 Emms mmny pes e mnd Vam Vs Vo S .
Ty e & .e

In [ A f
1 [JSESY EESN SR D amd-n I~

avF

SRR UAS

Omm 3mm 6mm

Figure 1. Procedural details, clinical events, and analysis of impact on implantation depth in an ex vivo experiment. A, B) Pre- and
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postprocedural aortography with measurements of the computed tomography (CT) scan parameters. C) CT scan showing the short virtual
transcatheter valve-to-coronary ostia (VIC) distance. D, E) Pre- and postoperative electrocardiograms. F) Electrocardiographic monitoring
when the block appears. G) CT scan showing the membranous septal length. H-J) Angiographic and CT scan appearance in the ex vivo
experiment using a Mosaic 19 mm bioprosthesis and an Evolut PRO 23 mm at the implantation positions of 0 mm (at the visible margin),

3 mm below the visible margin (the recommended position), and 6 mm below the visible margin. K) Summary of the diameter of the valve
frame. LCA: left coronary artery; RCA: right coronary artery; THV: transcatheter heart valve
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An 84-year-old female with a history of aortic valve replace-
ment, implanted with a 19 mm Mosaic (Medtronic) valve,
presented with worsening dyspnoea. Transthoracic echocardi-
ography revealed severe stenosis of the prosthetic aortic valve.
Because of the high surgical risk, the Heart Team decided on
valve-in-valve transcatheter aortic valve implantation (ViV-
TAVI) with an Evolut PRO 23 mm (Medtronic) valve. As the
patient’s anatomy put her at high risk for coronary occlusions,
our strategy was to deploy the transcatheter heart valve (THV)
at a lower position than recommended in order to prevent coro-
nary occlusion (Figure 1A-Figure 1C). After valve deployment,
coronary occlusion was avoided; however, a complete left bun-
dle branch block was noted (Figure 1D, Figure 1E). On the fourth
day after the procedure, the patient developed a complete atrio-
ventricular (AV) block requiring permanent pacemaker implanta-
tion (PPI) (Figure 1F).

Although the incidence of PPI in ViV-TAVI is low', this patient’s
membranous septum length was 3.4 mm, and the risk of conduc-
tion disturbances had to be taken into consideration (Figure 1G)>.
To verify the mechanism, an ex vivo simulation of the ViV-TAVR
was conducted under the same conditions, altering the implan-
tation position by 3 mm (Figure 1H-Figure 1J). This experiment

Conduction disturbance mechanism in ViV-TAVI

proved that when the THV is implanted lower than the recom-
mended position, the THV inflow expands significantly without
making a significant difference in THV expansion at the eyelet
level of the Mosaic valve, which suggests that a deep implantation
has minimal protective impact on avoiding coronary occlusion
(Figure 1K). Our case highlights the importance of deployment in
the recommended position for successful ViV-TAVL.
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