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Abstract
Background: Extremely large aortic valve anatomy is one of the remaining limitations

leading to exclusion of patients for transcatheter aortic valve replacement (TAVR).
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areas up to 840 mm?. Here we want to share the initial worldwide experience with

the device.
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Cardiology Department, Wroclaw Medical Methods and Results: Retrospective data were collected from 10 patients with
University, Wroclaw, Poland 2
4Clinical and Interventional Cardiology Unit, aortic stenosis and very large annular anatomy (mean area 765.5mm<), who

Istituto Clinico Sant'Ambrogio, Milan, Italy underwent implantation with 32 mm Myval transcatheter heart valve at eight

“Cardiovascular Institute, Hospital Clinico San centers. Valve Academic Research Consortium-2 device success was achieved in all
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P cases. Mild paravalvular leak was observed in three patients and two patients
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required new pacemaker implantation. One patient experienced retroperitoneal
hemorrhage caused by the contralateral 6 F sheath and required surgical revision. No
device-related complications, stroke, or death from any cause occurred within the
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patients from a central European site, only 0.27% of patients showed larger anatomy
than covered by the 32 mm Myval device by instructions for use without off-label
use of overexpansion. This rate was significantly higher for the 34 mm Evolut Pro
(1.8%) and 29 mm Sapien 3 (2.1%) devices.

Conclusions: The Myval 32 mm prosthesis showed promising initial results in a

cohort of patients who previously had to be excluded from TAVR. It is desirable that

Abbreviations: AS, aortic stenosis; MSCT, multislice computed tomography; PVL, paravalvular leakage; SAVR, surgical aortic valve replacement; TAVR, transcatheter aortic valve replacement;
THV, transcatheter heart valve.
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all patients.
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1 | INTRODUCTION

Transcatheter aortic valve replacement (TAVR) is an established
treatment alternative to surgical aortic valve replacement (SAVR) in
patients with severe aortic stenosis (AS) at intermediate-, high-, or
prohibitive-surgical risk.1 3 Noninferiority of TAVR as compared with
SAVR in patients with severe AS, who are at low-surgical risks, has
further increased its adoption across the globe.“’6 Moreover, with
the evolution of technology, more complex anatomy such as bicuspid
valves and heavy calcified leaflets have been successfully treated
with this less invasive approach. However, a considerable number of
patients screened for TAVR still has to be excluded due to unsuitable
anatomy. One of the most common exclusion criteria for the therapy
is too large anatomy of the aortic annulus. The largest available
current standard devices are limited to an annular area of 683 mm?
(Sapien 3, Edwards) and annular perimeter of 94.2 mm (Evolut R,
Medtronic, USA) by manufacturer's instructions for use.

The Myval transcatheter heart valve (THV) (Meril Life Sciences
Pvt. Ltd) is a new-generation balloon-expandable device that has
been granted CE mark approval in 2020 after demonstrating safety
and efficacy for treatment of severe symptomatic native aortic
stenosis in intermediate and high-risk patients.” To address the
concern of size limitation of the currently available THV portfolio, a
wide range of sizes of the device has been developed including extra-
large sized Myval THV (30.5 mm and 32 mm). To the best of our
knowledge, the 32 mm Myval THV is the largest available aortic THV
as it covers annular areas of 700-840 mm?2. Herein, we share our
early experiences with use of the 32 mm Myval THV for extremely
large aortic annuli to determine procedural feasibility and acute

clinical performance of the device in this patient population.

2 | METHODS
2.1 | Study design

This retrospective, multicenter observational study compiled data of
10 patients who underwent TAVR with the implantation of the
32 mm Myval THV for treatment of severe native aortic stenosis at
eight different TAVR centers located in Germany, India, Italy, Poland,
South Africa, and Spain.

A multidisciplinary heart team of each participating center
evaluated the patients for eligibility of the TAVR procedure. Patients
who were treated with TAVR for pure aortic valve insufficiency or

transcatheter valve-in-valve implantation were excluded from the

all future TAVR systems accommodate larger anatomy to allow optimal treatment of

aortic valve disease, new devices (in general), percutaneous valve therapy

study. Preprocedural work-up included assessment of severity of
aortic stenosis using transthoracic echocardiography and determina-
tion of aortic root dimensions using multislice computed tomogra-
phy (MSCT).

Procedural success, in-hospital and 30-day follow-up events are
described as defined by the Valve Academic Research Consortium-2
(VARC-2) consensus document.®

Furthermore, computed tomography (CT) sizing data from the
University of Regensburg transcatheter aortic valve implantation
(TAVI) database was used to describe the frequency of extra-large
annuli in a central European cohort. All sizing data for patients
planned for TAVR in the center is prospectively collected in this
database. It is important to emphasize that the data set includes all
screened, and not only actually performed TAVR cases. Furthermore,
no patients of the cohort were excluded due to anatomical reasons
without undergoing CT screening. This is thus a representative
cohort in which, to the best of our knowledge, any preselection bias
due to anatomical contraindications can be excluded.

A total of 2219 consecutive patients who underwent TAVR
screening between 2012 and 2020 were identified. The evaluation of
the MSCTs was performed according to the standard recommenda-
tions.? Statistical analysis was performed using the Medcalc software
(Medcalc Software Ltd). Normal distribution of sizing data was tested
using the Shapiro-Wilk test. The nonparametric two-sided
Mann-Whitney U test was used to examine nonnormally distributed
sizing data.

The study was registered at the University of Regensburg Center
for Clinical Studies (Z-2021-1582-9). Explicit ethics committee board
approval could be waived according to European regulations due to

the noninvasive retrospective character of the study.

2.2 | Study device

The design features of the Myval THV have been described
previously.!® In brief, the Myval THV is a bovine pericardial tri-
leaflet balloon-expandable THV system. It is structured on a nickel-
cobalt alloy frame, which provides radial strength and radiopacity to
the valve. The hybrid honeycomb design of the THV frame is
characterized by the combination of open cells (53% of the frame
toward inflow tract) and closed cells (47% of the frame toward the
outflow tract) as shown in Figure 1. Myval THV was designed to
provide high radial strength at the annulus, while open cells prevent
coronary obstruction and provide accessibility for catheterization.

The decellularized bovine pericardium tissue valve is mounted on a
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metal frame. The internal and external skirting, composed of
polyethylene terephthalate, retards deposition of calcium (which
may damage the bioprosthetic valve tissue) and aids in minimizing the
propensity for paravalvular leak (PVL). The valve is delivered with a
flexible, over-the-wire balloon catheter delivery system, Navigator
THYV delivery system (Meril Life Sciences Pvt. Ltd).

Based on the findings from MSCT, an appropriate size of the THV
is manually crimped on the Navigator balloon using a mechanical
crimping tool, Val-de-Crimp (Meril Life Sciences Pvt. Ltd).

The Myval THV is available in conventional sizes (20, 23, 26, and
29 mm), intermediate sizes (21.5, 24.5, and 27.5 mm), and extra large
sizes (30.5 and 32 mm). The inclusion of intermediate sizes and extra
large sizes of THVs in the size matrix of Myval intends to provide

greater flexibility to the heart team to choose the optimal sizing

N NENA

*

Height 21 mm

@ 32.0 mm

FIGURE 1 Expanded Myval 32 mm with a nominal area of
804 mm?,

without the need of empirical excessive under- or oversizing. This
might improve clinical outcomes as different studies have established
that inappropriate THV sizing is associated with adverse events such
as annular rupture, prosthesis embolization, patient-prosthesis
mismatch, paravalvular regurgitation, or significant conduction
disturbances.**"1°

The Myval THV system is currently commercially available in
India, Latin America, CIS, South East Asia, Middle East, and Europe
(except Germany, Denmark, Italy, UK, France, Poland, Ireland, and

Sweden).

2.3 | Implantation procedure

All procedures were performed by experienced TAVR operators.
However, experience regarding the implantation of the Myval THV
was limited as the device is only newly available. In addition, the
procedure was the first ever use of the Myval system in the local
center in two of the cases. The indication for pre- and postdilatation
was set according to the center's best practice. Implantations were
performed under rapid overpacing. Figure 2 illustrates the implanta-
tion procedure in detail. Following removal of the delivery system
and access site sheath, the arteriotomy was closed according to the
center's common routine practice.

3 | RESULTS
3.1 | Summary of procedural outcome

All 10 patients included in the evaluation were male. Patient's age

ranged from 66 to 90 years. Eight patients were treated for tricuspid

FIGURE 2 Implantation of the 32 mm Myval. (A) Initial positioning. The middle of the second dense marker band of the crimped prosthesis is
positioned in projection to the aortic valve annulus. (B) Implantation. The implantation is performed under rapid overpacing. Notice the dog-
bone shaped opening characteristic that is created by the separated proximal and distal inflow ports. This mechanism is intended to stabilize the
implantation. The solid conical spacers are visible as a contrast cavity in fluoroscopy (upper right panel). These spacers are mounted on the

delivery system within the inflation balloon and prevent dislocation of the crimped prosthesis from the implantation balloon during delivery,

retrieval or fine positioning while implanting. In addition, the proximal spacer allows retrieval through the expandable sheath by re-expansion of
the sheath. (C) Final result. The angiogram in an RAO projection shows an intended implantation height and sufficient sealing without detectable

paravalvular leakage.
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aortic valve disease and two patients for bicuspid aortic valve disease
(both Sievers type | R/L). Pre-operative MSCT assessment revealed
an average annular area of 765.5mm? (712-822 mm?). Table 1
summarizes further baseline clinical characteristics, preprocedural
echocardiographic, and MSCT findings of the study population.

Although the device can be implanted retrogradely via transa-
pical access or antegrade alternative accesses, all cases in this series
were suitable for transcutaneous transfemoral approach with the 14F
expandable Python sheath (Meril Life Sciences Pvt. Ltd). Implantation
was performed by center's choice under conscious sedation in six of
the cases, whereas four cases were under general anesthesia.

In nine of 10 patients, preballoon valvuloplasty with a 25 mm
Mammoth balloon catheter (Meril Life Sciences Pvt. Ltd) was
performed under rapid overpacing. Post-dilatation with the Navigator
delivery system was performed in one case to overcome mild PVL
that could be successfully eliminated. The arteriotomy caused by the
14F Python sheath was closed using the Proglide device (Abbott) in
eight cases or the MANTA vascular closure device (Essential Medical
Inc.) in two cases.

VARC-2 device success was achieved in all patients.

Echocardiography was performed during the procedure and
before discharge in all patients. Three patients showed mild PVL at
discharge and the seven remaining patients showed no PVL. The
mean transprosthetic gradient at discharge was 5.6 mmHg on
average, with a maximum of 9 mmHg in two patients.

Implantation of a pacemaker device within the index hospital
stay was necessary in two cases. Underlying reason was complete AV
block in one and persisting bradyarrhythmia in the other case. One
more patient showed a new-onset LBBB after TAVR procedure
without an indication for pacemaker implantation.

Two patients suffered vascular complications: Patient 3 devel-
oped a retroperitoneal hematoma caused by a failure or a small-bore
closure device (AngioSeal) that was used on the contralateral femoral
site of the TAVI access to close the 6F pigtail insertion sheath. The
hematoma was surgically treated in a second procedure. The event
was classified as not device-related major vascular event. Patient 6
was treated for a pseudoaneurysm at the access site by manual
compression. The event has to be considered device-related and a
minor vascular complication. Both patients fully recovered without
sequalae.

Thirty-day follow-up is available for all 10 patients. No further
VARC-2 events occurred within the follow-up period (Table 2).

3.2 | Frequency of large anatomy

The distribution of annular areas of the 2219 patients screened for
TAVR is illustrated in Figure 3A. Shapiro-Wilk test rejected normal
distribution (p < 0.0001) of annular area in the whole cohort as well as
in gender-specific and the tricuspid patients' subcohorts.

Too large anatomy was found to be the most common cause of

anatomic contraindication to TAVI in the studied population,

accounting for 45% of the total excluded cases before the availability
of 32 mm Myval THV (Figure 4).

The frequency with which patients had an anatomy that was too
large for the currently available largest prosthesis models (Sapien 3
29 mm, Evolut R 34 mm and Myval 34 mm) was also analyzed. The
manufacturers' sizing specifications were used for this purpose,
which say that the balloon-expandable models (Sapien, Myval) should
be chosen according to the annular area, while the annular perimeter
is used for the self-expanding Evolut R prosthesis.

For ease of comparison, the derived diameters, which are
calculated using the circular formula, are given below for the
different prostheses.

In 46 patients (2.1%), the annular area exceeded 680 mm? (area-
derived diameter of 29.4 mm), which is the upper sizing recommen-
dation for the 29 mm Sapien 3 device. Of these, only three patients
were female (6.5%). In contrast, 1118 patients (50.4%) of the whole
cohort were female.

The 34 mm Evolut R THV is the largest commonly available
device. According to the manufacturer's recommendations, an aortic
annulus perimeter of 94.2mm (perimeter-derived diameter of
30.0 mm) was set as the upper limit for the device suitability. This
results in in a total of 39 patients (1.8%) with too large aortic annular
perimeter including one female subject of the total studies cohort.

The 32 mm Myval THV with its upper size range of 840 mm?
(area-derived diameter of 32.7 mm) was able to cover all but six
patients (0.3%) in the cohort, all of whom were male.

Accordingly, 84.6% of patients with too large anatomy for
conventional prosthesis could have been treated within the sizing
recommendations with the 32 mm Myval device. The overall rate of
excluded cases could have been reduced by 38.0% using the Myval
32 mm prosthesis.

Patients with bicuspid anatomy of any subtype showed signifi-
cantly larger anatomy than tricuspid patients in the Mann-Whitney
rank sum test (median 525 vs. 457 mm, p <0.0001). Annular area
above the upper sizing recommendation threshold of the 32 mm Myval
THV (840 mm?) was associated with bicuspid anatomy in four of six
patients (66%), whereas this rate was 31% (11 of 35) for patients above
the Sapien 3% and 32% (12/38) above the Evolut R sizing

recommendations.

4 | DISCUSSION

The present study provides early user experience of the 32 mm
Myval THV for treatment of extremely large aortic annuli in a small
cohort of patients.

Feasibility of the implantation procedure was demonstrated as
VARC-2 device success could be achieved in all cases. Furthermore,
none of the patient experienced relevant procedural complications,
except one patient who suffered a retroperitoneal hematoma.
However, as the hematoma was caused by failure of a 6F-closure

device used for sealing the pigtail insertion sheath on the

85U80|7 SUOWILIOD BAIIeaID) 3|cedldde ayy Aq peusenob e sejole VO ‘8sn JO SN I0} Aeld18UlUO A8]IM UO (SUOTIPUOD-PUR-SLLIBIAL0O" A8 | 1M Al 1[eu|uO//SdNL) SUORIPUOD pue SWe | 8u) 89S *[7202/0T/LT] uo Ariqi78uliuO 8|1 ‘0Z80€ PI0/Z00T OT/I0P/W00" A3 1M AeudjpulJuo//:Sciy WOy papeojumod ‘2 ‘€202 ‘X92.ZZST



1522726x, 2023, 7, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/ccd.30820, Wiley Online Library on [17/10/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

2
1
o
w
AMn 0T 8'1¢ 6'1€ 76T S'ee 11€ S0¢€ 9'1¢ 9'1¢ 8'1¢ €1¢ €€ Wuw ‘Jarawelp |OA1
N g
o) wuw sy
T 67/9°G €91/6'0C £°02/8'81 €77¢/99¢ 8'01/8'1¢C 6/€T ¢'61/9°0C 091/081 €02/5CC 6'81/8°8T L6/S1C CoT/TYT vI1/vId
wuw ‘Ja39welp
60 S1€e €ce 9ce 6'1¢€ §'0e 9'0¢ 60¢ s'ce V1€ '0e 1'ce PaALISp-I3)aWLISd
(0R°14 ¢'S9L SLL 0z8 0c8 (474 8T, 8T, [44:] SSL (474 008 Wuw ‘eaJe snjnuuy
wuw ‘Ja39welp
01 cle v'ie €ce €ce Toe coe coe v'ce [on%> 1oe 6'1¢€ paALIap-ealy
(prdsnoiq
/pidsnoLiy)
pidsnoaig pidsnoL) pidsnoLi) pidsnoLi) pidsnoLi) pidsnouy /Y | pidsnolg pidsnoL ) pidsnoLi) pidsnoL ) Awojeue anjeA
% ‘uoioely
uonoafe
80T 8y 14 S 9 o SS SS SS 14 144 14 JE[NDLIUSA P
el ‘eale
810 SL0 890 760 eu ¢L0 80 0T 90 70 940 8'0 SAlEA JIoy
SHww quaipes3
86 v'ov b4 44 oy 924 09 44 14 174 1% 124 SA[EA DI3I0B UBSN
1 4N 1 4N 1YL 1N s3uipuly Jueasjas
T AV NSV AV NISY  CTEVCIISY 1YL AN I SY Il SV I AN 1YVl SY ISV 1dV 'l SY-9141 11"V 'l SV I sV -AydesSoipIesoyd3
LET/00CT 99°C/€9L ¥8C/€TE oc/eu gg/eu 1'€/19C LT'T/10C ¥5°0/€5°0 Tv/STY ¥1'2/€8°S S0'6/60°€ 1S°C/LS6E % SL1S/1l 8103504n3
1] 1] 1} AI-lI 1] 1] 1] LI} 1l apels VHAN
gaqa1 4a4a1 1
489y '19-AV dS dSN USN 9)9|dwodul “4y g-AV oS | 9-AV S 4v paded 14D gHVv1 'ag9ay dSN 923 dO-34d
JAVON yim
qi4e uoisuapadAy
aseasIp ‘avyd 404 Aseuownd
Aiayie 12d ‘ayd PLIIUSA
uoisuapadAy pro.ed ‘uonoasal 19| paze|ip 4y
Aseuowind |eusaiul eipiedAyoey aHy wn JewsAxo.ed
adod ‘s1souqi Y3u |eanLd juenud ‘adod ‘dvddou Juawade|dal ‘aunjie} SuoIIpuod
‘LHe Aseuowind ‘axd -31 |epoU-AY ‘T EEZEY Yyum SvYso diH ‘avd Hesy ‘avd [eda1paw
1I-aXD *LHe 1He ‘sejeqelq ‘LHe ‘Z-NQ  ‘qi{e ewixoled -G ‘UoisUSSdAH ‘Hdg ‘aXD ‘Q-1¥D ‘1HEe  -aMD ‘AdOD 104 [Dd PUB DEVYD  JUSISIXI0I JueAS|RY
V.. 1€0/29Y 1ece/eLt (zW) eaJe ade4ins
E.Ln_ /P6vT YOT/LL/IV LL 8'T/L9/8LT 66T/8L1/08 L8T/CLT/EL Y1°C/SLT/C6 G8'C/8L/L8T T8'T/3108/WIG/T /0TT 6T/T9/€LT 6'1/09/2LT S6'T/8LT/EL  APOG/IY31BY/IYSIOM
M Slew ||y W W W W W W W N W A Japusg
0L 9L 8 174 8L SL 9L 89 9L 06 6L 99 (s1e24) 93y
as uespy 0T ‘1ed 6 ¥ed 8 ed L "¥ed 9 ¥ed S ¥ed ¥ "¥ed € ed T ¥ed T ed

‘ejep suljeseg T 374dV.L

1368



1369
_‘—
Y
E
1L
\VY}
ER eT AL
ZAM
HOL

d not
re
ide
Id
cons p, No
as -up,
ion w llow
atio y fo e in
ic . a
mpli ated 30-d quat of
co tre to ade ne
the tively s up und nd no
ide, a
side cura ell as fo lara ed
ral be as w w alvu Serv.
femo ould stay THY arav ob te is
C ital e . p e ra .
eral and pita f th mild Id b his % in
lat ed hos d. €o an n. cou T 6.7 he
ntra elat dex rre anc e th tio VL phy of et
co ice-r in ccu orm or ita P jogra e tb of
ic ing o rf dm urg ild io at ieh
deVDurmeath-cpe we r%f mi ang1+r mig tWoeS
d mi ho lar 0 or ing in S
n | €
ke or dyna ient sl alvu nce and/ PVL findi load I’Os’EthL
tro lof ati nsv. ide o d is tp
s HemNoD tra evi ech orte r th Icium tha . The of
. e
s. any ts, in rep fo ca be ral. cas .
S se s ~e”-n e ion t ne n h
. . E all ca tient: pati tatio n th natio heavymigh in ge es. | as t e
) 2 E s the pa five mplan tha expla and tion my he cas ptedhan th
g i r ) r
c:?é)u In e ishe n % ana at f t tem t fo
E 2 ,8 e valv hig y.8 Aatom expl € an 00 t at table tion ich
- © ko] = 2 fter ntly tud an tial larg in twi no cep dica hic
S S o & < a ifica |-1-s pid ten ery on i was ac in ion, W, ity
5 5 g 55 sign i ey e o cheon, .
° ) x ila m e i
mJ_, _[0__ M. he,|t d'.ta jon, d.t..
e 3 § < g Eé _‘é the rlying anot difficu post stdllaeemedopinlocase patlenrablllty
N 2 0% € 3 e , 0 s - e
5 S g % § p und cases more ted b»;ts’ pome In Ourase-byectedtialop ker
< > = . ina :
o 5 g 2 z § the. g 15 imin atie outc. n. ac exp ten ema ith
. = —
3 <Or ° 5 5 i—-é g 5 ealin be eli ree pL on | tatlold be f the he po ¢ pac Wi
NI N £ > = < ) S th AV ila u o t en ies. my
& 5 ° < = = z E couldther fld P postdz sho ation . and rmanhe > nato ity
13} ion, .
N TE ; g g 3 the Ot of mk of PVL < nsider llatio fa pi/ in t spid ababIII h
o 2 mfv.»*" C iS, o te o 0% icu ro igl
® [ c = 4] = a ial r in c S . ic h
§ 3 "; § T 3 = fmp ntial tion nder. k con tion. tation e of 2 nd b ase, pered of
3 '; (‘T,' %) et < T g pote ilata et u | ris lica lan | rat ne a her ¢ nsid rate o
s 3 P 3 d > 2 Q2 stdi be s mica Compd imp pPk in ohe ot e co low ed
Q = [~ o} o] R ina b e wi
q < O i ° N p Id at d ire in C int o th ial to
i K -”ECE u an ke u ing blo %in t ith r|3’-S
R o] tmE - S ho e, VO eq Itin h ad it t rie
o © .EEWL s ag ro S r su nc mm h nw -1 I'se
~ ® £ £ - ® d P ient re ra 0 cy io va al
‘?f ) 3 3 ‘gb g g T anse of apé‘tle dure, dle b f478end(_:‘nju"‘cthe My ur sm very
© I n (o) n :
& ° 5 g 2 k| S @ Two pl’oceht bu load r dep in co in t teino teslnainly
Q 5 8 o . X
3‘ E: %o o rthe- g rig lcium make and tat|0n~ h ra ing rad cert ine
g & z N 2 % afteexistlrfve ca pacereforev plan ely hig Rpacte an imageal
2 . .
0: & 3} + > o 5 A re- ssi tive he rim tiv AV da can ar
& ¢ § qg) g: TE ) 5 pith miope"aleyﬂT makehis relan ost'TtaiI tTtS We e|at'vegiven
a '“'_w“r%‘ w s s. ce t r'tp e 'r e
N szs—u 0 e a r cea.d u n as th
o 28 S ide n h S o]
. § é ?:E S %b for pth Cadural ponsld of co tedtdied Intive reased tomy, p of is
@ R - 0 e
- . a 3 g_m o & in b roce rily c and be no stu enta inly b ana verla issu he
i o mezg tp sa-e Id en es ai e ° is t
5 o 3 g g = oz pos ces tativ hou t be epr em larg lute t th nce e
[ (V) ]
§ 3 £ & 5 g 3 ot ne esen its e no tainrhat ar ery abso le tha bala f th
3 =} 9 ‘ﬁ*—’ »n.'mC n epr Ver, hav Ob.st in v er ~rab.sto.n0ti0n
o ot 23 s § 5 be r we ies s to gie al larg, esi gles atio duc
% 2 g 2 g2 = Ho tom erie trate ptim t in hly d trate boliz con
~ - o z § ¢ 2 g ea”arger S_Zings subo resul is hig imal Sd em the ned
B 3 5 g8 3% 3 Iarg-reIa nsi be ing It opt an eto cmeaﬂ
g 8 F m|__0,_ ui O_ht iz ue. he.g ag s m
o 3 N o 2 O E 2 x req omm ig ers tiss dt alin dam tions s f
~ o o =35 s = c m oV ' in se d in (o)
& £ ’déogm at.g £ ts f r n la ta
2 = izin ien to la a u ly a
& h cmmoz th izi Ot,e.S u s op on d e
3 o) ) 5 2 5 E= rs es a ie v ulu in p izing arg
5 9 2 £g g8 g ove ntag the p stud PR izes in ished ot otrad 2%
\9 = S D. g = g 8_ erce to rger pa the r siz ubli the r ex %-—
£ 8 e g a 5 > § 2 P ViCesd inla quate e of nnula nd p|yzed d fo utlf the
9 5 m_ud:fvo de e de tur a a a ee bo o s
® n a g 3 Qg 9] r ina p of e an n fa I a
3 “48 ﬂ°T85° plo in ru ion rs e he o va rw
3 s g ‘8’&'—63 ex of inst tio spa w s t te ro de~n
%) ibu a (o]
R B g § g < o risks € agal distrlb'ngly is why 3ssesed 2 :.]e apTe gen fracti
0 ) ® o - O o ic isi | (0] a t
a9 n £ £ 8 g8 S devi m. the urpri hich fer ¢ showhi” t|y’ " levan e
5 o 2 5 5 5 5 § 2 te on s 18w en sis it ing re larg
E s 3 o < N'-o'%.g'_ sys ta re s, Rc aly Wrisl.a | e
G5 § S < 7)) s ‘u‘o.é kS DaVR atudie TAV ta an ered surp ed in tiona larg
> < S 2 S A s n a ov t rv n 0
3 5 = = 3 @ S T. er ea ed C No bse 2 nve to
o 8 o= = S or nt op h ot . o m (o] ith
e e .au;<o f ice ur T n es as m c i
&0 = i E S. S 0 e w
oy & c 2 & » It e e e w 8 h
M S B < £ 2 s 8 2 muentral sthesho ""rprosthtomy ove 6 of ttie”ts
© « T Q == C ro a b ion a
= 3 N n
< N g 8 Z£ = - i a VR p ts Wsized id a my a itatio for p
5 ° ] 5 59 7 e TA tien Iy icusp ato lim ion
5 5 3 55 Sy e o, izing opti
: ﬁ;%s'az,s °ve”ga”swesent
© S o &’U»—“Eﬁqzﬁ Co”.atln ase th tm
5 o & 3MI®RIE min f c me trea
: : d°1%°erc°ra
i 8] e V
e ° Eg%EEEﬁ ofg-l-oooffe
2 g 7 3 2 Sg 5 s to
° ® - s 2 8 %‘ < § evice
= — = = Q
B - z 5 2 : ‘
& o 3 5 ® 5 S E a
o oG
R S g S < 3 £ z
= . 3 ]
8 = £s s £ =
3 © 8 5 © 3 < g
g - 5 52 B 25 g £
= N = 2 o oy 3 3 52
ol @ o E z £ 3 35¢
8 5 c e = 5 £ [ g <
2 gE 3 g s S8
£ e s
(@) e} £ v
= 2E E
23 &
- k)
=4
o &
—
)
<
[

T
S
oxe
‘X9z,

0c

‘2

Yy

a

MO

0|

e

el

014

w

dny

0//:

U I |u

3]

‘Ale.

In

Aol

100

P/
/10

0T,

0T

O

/2

"pa9,

0

8

‘02

M

a1

1|

aul

eIq17
) A

Tu

LT
/0T,
0c

‘vz

E=S

auy

L

I

Suw.

ppue

puod
|

) suon|
dllu

10/

U U

1q1

K.

IW

a1

03

/UL

IS

wi

-S|

-PLK

00

pu

on]

0 (su
u

IM

|

o

ulju

aEl

Aq1

K

10}

4

]

o

n

‘ol

YO

e

on.

e SO

GE)

el

U

pa

Aq

ayl

2011

Ell

10

)

SNl

wod
uoLUI

17!

us0

s



1522726x, 2023, 7, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/ccd.30820, Wiley Online Library on [17/10/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

HOLZAMER ET AL.

WILEY

1370

ENIN|

QuoN

SOA

apljsoid ¢

4T UoyiAd

uoljepas
SNoISU0D

61:80 8E61 0T:0T

£'0S  T'6ET 09

L'S€ 6'SL 0s

ww gz
yjowuweln

(4%

as uespy 0T Jed

uopzesipul
J9xewsded
ON
934eydsip
13
pajsisiad 9991

g4ag1 mau

SOA

apl|soid ¢

4T UoyiAd

uonepas

SnoPsuUoD

00:8T

€1

STT

ww gz
yjowwe

ce

6 1ed

SUON

SUoN

SOA

apl|soid T

4T uoyiAd

uonepas

snosuoD

90:ST

oLT

0€T

ww gz
yjowweln

(4%

*Alessadau

uoisnysueJy

ON ‘(1P

/8 6'8-1CT)

8uipas|q

1490 INOYHM
uonezijeydsoy

3uLnp

doup uiqojSowaH

SuoN

SOA

apl|soid ¢

4T uoyiAd

uolepas
SNoIISU0D)

S¢8T

16

S8

ww gz
yjowweln

8¢l

o(z-) Twge
ym zg

L ¥ed

‘uolssaidwod

lenuew Aq

PAA|0S 911 59208
1€ |ewslINaUeOPNasd

SUoN

SOA

apl|soid ¢

4T uoyiAd

uoI3EPaS SNOIdSUOD)

00:€2

74

SS

ww gz

yjowweln

(4%

e

9 Jed

ENIN|

pawuoyiad
uoljeje|ip}sod

SOA

apl|soid ¢

4T uoyiAd

[IENED)

eIy

(V74

9¢tl

ww gz

yjowweln

[4%

[43

S “ed

192N 2LINJD 0} anp
AJ9j1] 10w UoI329ul
9aAI3es2d03s0d
(6:6-1°ZT) 8uipaalq
149A0 JnOYUM
doup uiqojSowaH
‘elwyiAsieApelq
10} uonejue|duil
J9)EWwaded JusuewWIdd

QuoN

SOA

aplisoid ¢

4T uoyiAd

[IENED)

80:9¢

00¢

69

ww gz
yjowweln

[43

v 1ed

UYreays |ieysid
e |easolduy
49 jo ainjiey
0] anp ssaJ0e
IAV1 J0 3pis
|eJaje|esjuod
uo ewojewsy
|eauojuadoyal
asnyid

‘3upediano
pide. uiym
pa323.102
aq p|nod
Y819y dAleA
‘uoljejue|dwi
SAJeA

3uunp @2l ay:
AQ paJanlsp
9J9M SY20Us OM |

SOA

48T EjueiN

4T Uoyikd

[ENED)

8T'TT

(V74

6€

ww gz
yjowwe

(43

€ Jed

(Yoega
SPUsp)
oll X2018-AV
WISl
0} anp g Aep
Jaxewsded
Juauewad
Jo uonejuejdw|

QuoN

SOA

48T ejuepN

4T UoyiAd

[IENED)

0gct

€el

14

ww gz

yjowuweln

€1

[43

C ed

*3W02IN0 puE S|Ie3ap [ednpadoid

QuoN

QauoN
SOA

|easoi8uy
48 +23pliSoid T
4T UoyiAd

uoljepas
SNoSsU0D

00:0¢

€61

[4%

QuoN

[43

T ¥ed

qSIUaAD
[endsoy-u

SIVEVE)
|eanpasold

$5920NS
92IASP Z-DUVA

21nso|p
9}IS SS90y

ssa00e
IAV1 104 yieays

elsay}sauy

J9s:iulw
‘awiy uonelpey

Jqw ‘asn
jsesju0)

ulw ‘(upjs
03 unys)
awi} [eanpadold

Ava-3id
% ‘BuizisIaN0

SAleA

SABA UBSOYD

¢ ilavil



1522726x, 2023, 7, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/ccd.30820, Wiley Online Library on [17/10/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

1371

WILEY

"POWIOIRd SEM JUSWISINSESW DAISEAU] 2U3YM ‘T JUISIEd JO 3d30X3 ‘s3sed || ul Aydei30IpIed0yda JIDeIOyISUeL} Ul PRNSEIW 3JoM SJUSIpeId SAl3es2dolsod,,
|EUILIOU 3} UBY} SS3| W Z UM pash sem aDIASp uoljejue|dwl ay} JO UOO||eq 3y} ‘/ Judlied Jod,

",WW ZT/ B3JE JEINUUE 3y} 404 BUIZISISAC PazZiwndo SA31YdE 0} Swn|oA Sul
"Z-WINIJIOSUOD) U2Jeasay dIWapedy SAJeA ‘ZT-DYVA ‘Uoljejuejdwl AjeA dijioe Jajayiedsuel) ‘uonjejueldwi [AYL 03 Joud Ajsejdojnajea Aljoe
uojleq ‘Avg-a4d ‘|AVL 10eJ} MO[JIN0 JeNDLIIUSA P3| ‘1 OAT ‘UOIDEIS UOIIS[D Je[NdLIIUSA P3| ‘4IAT H20|q Youeiq ajpung 13| ‘ggg 403e||liqyap-1a34anoipied ajgejuejdwi ‘D] ‘dn-mojjoy ‘N4 :suoljeiralqqy

N4 pog
QUON SUON SUON SUON SUON SUON SUON ENIN] QUON SUON ul SjUaA]
LW ‘eale
91 €€ eu ey ey 9T T's (a4 8'C ey €¢C (2 SABA d1IoY
a1’ £°0S 14 €9 L9 (924 SS 09 SS oy 6 (014 % ‘43NA1
SHww
Qualpeld
SAjeA
154 8's 4 6 S 9's 14 9 6 € L 8 Jl}I0E UESIN
SHwwW
qualpess
SA|BA
S et ot 9T 8 14 L 8T 61 8 cl qC'€ JljI0e ead
uoijey
-184n3au
SuoN PIIIN SUON SUON SUON SUON SUON SUoN SUON SUON Je|nAjeASUR |
uojje}
-134n3a.
PIIN SUoN SUoN SUON SUON SUON PIIN SuoN PIIN SUON JejnAjeAeled
‘Yreays
uoyiAd ayj ein
3uIpas|q yum *2ouedyludis
2inpadsoud INOYJIM S[D1IJUDA
33 03 paje|a4 Ysu 03 JOA1 unys ‘uoisinal
Ajgeqouad |lews -juswiealy |1e2181ng
sem sso| poolg Jn0IqIue YIm "9pIS UOoIIdsUl
as uesny OT “¥ed 6 ¥ed 8 Jed L '¥ed 9 ‘¥ed S ¥ed v ¥ed € "Jed C '¥ed T ¥ed

(penupuod) z 374VL

HOLZAMER ET AL.



1372 HOLZAMER ET AL.
—l—Wl LEY

( A) Cumulative distribution of annular area, n = 2219 (B) Cumulative distribution of annular area
in cases >660m?2, n=69
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FIGURE 3 Distribution of annular area. (A) Annular areas of the all-comer cohort consisting of 2219 patients screened for
transcatheter aortic valve implantation (TAVI) at a central European site. (B) Focused view on patients with an annular area larger than
660 mm?. Orange indicator lines represent upper sizing limits according to manufacturer's instructions for use. A total of 36 patients
(1.6% of all screened patients) was too large for conventional treatment options using the 29 mm Sapien 3 or Evolut Pro 34 mm
devices. This rate could be dropped to six patients 0.27% using the 32 mm Myval device. [Color figure can be viewed at
wileyonlinelibrary.com]

Reasons for anatomical contraindications in 2219 screened patients
(82 patients with contraindications)

32 Myval

= Too large anatomy*

= Coronary anatomy

36; 45%

m Calcification pattern

treatable
m not treatable

m Other reasonst

FIGURE 4 Anatomical contraindications for transcatheter aortic valve implantation (TAVI). In the assessment of CT scans from 2219
patients, anatomical contraindications were found in 82 cases. Too large anatomy for conventional transcatheter aortic valve replacement
(TAVR) devices was found in 36 patients as the most frequent contraindication for TAVR. Using the 32 mm Myval device, 30 of the 36 patients
(83%) could have been treated within the intended sizing range. *Patients with annular area larger than 680 mm? and perimeter larger than
94.2 mm according to the sizing ranges for 29 mm Sapien 3 and 34 mm Evolut Pro fother reasons are cases with contraindications caused by
mitral valve prosthesis, left ventricular outflow tract (LVOT) aneurysm and protruding coronary ostial stent. [Color figure can be viewed at
wileyonlinelibrary.com]
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anatomy, off-label use of the 29 mm Sapien 3 and Evolut R devices
have been performed and published in different retrospective studies.
Shivaraju et al.?? observed that overexpansion (~11%-13%) of
the SAPIEN-3 can be considered as an effective approach to
accommodate larger annular sizes. The authors describe that over-
sizing the Sapien 3 device with 2-4 mL of additional volume for the
delivery balloon might be an option to increase the maximum sizing
range of the 29 mm device up to 740 mm?. Next to expanding the
upper sizing limit of the large valve size, the authors also state that
this technique could be an option to optimize the valve sizes for
patients with borderline anatomy that is in between to sizes. In CT
studies that were performed after the overexpansion, the in- and
outflow-portion of the stent appeared flared and were described
about 10% larger than the valve's nominal size. Although they did not
observe this in their patient cohort, the authors state that this might
have negative impact on leaflet coaptation and might lead to central
insufficiency. Subsequent clinical studies demonstrated encouraging
clinical outcomes of TAVR for treatment of large aortic annulus
(>683 mm?) with overexpansion of the 29 mm SAPIEN-3 THV.20-22
Published data on use of the Evolut R in extra-large anatomy is limited
to the TAVR-LARGE registry?* to our best knowledge. The study
describes the usage of both the Sapien 3 and Evolut R prosthesis in its
extra-large subcohort of 125 patients with an average annulus area of
702 mm? and the regular “on-label” cohort with average annular area
of 617 mmZ. The authors conclude that both devices can be used with
similar results to regular large anatomy in the extra-large patients.
Nevertheless, mean aortic area of the aforementioned studies

varies between 698 and 721 mm?

, and publications that focus on
patients with extremely large aortic annulus (aortic area >740 mm?) is
limited to very small case series.?> Although the above studies are
positive about the clinical performance of Sapien 3 THV for treatment
in the “off-label” indication, all authors state that generalization of
results requires careful consideration of retrospective analysis and
limited patient numbers.

The first prospectively collected and monitored trial cohort
that includes patients with extra-large anatomy is the nested XL
registry of the currently enrolling LANDMARK trial (ClinicalTrials.gov
NCT04275726). Data of this trial will hopefully bring some evidence
in this field.

Further concerns about the concept of overexpansion of
conventional sized prosthesis have arisen by ex vivo bench testing.
Sathananthan et al.?® report mechanical valve dysfunction after
bench-testing overexpansion in some of the investigated Sapien 3
prostheses. In this bench test, overexpansion was tested in a small
number of prostheses with up to 3mL of additional volume. The
authors conclude that excessive overexpansion may be associated
with impaired hydrodynamic function, acute leaflet failure, and
reduced durability.

Results of ex vivo studies further raised concern of long-term
durability of overexpanded THV in consideration with tissue damage

of the bioleaflets. Sellers et al.?’

performed an ex vivo study to
determine the impact of overexpansion on leaflet ultrastructure

across different valve sizes (23, 26, and 29 mm). The authors observed

ultrastructure damage to leaflets as evident by significant increase in
the entropy of fibrillar collagen (both on aortic and ventricular aspect
of the leaflets), leaflet thinning and increased density of tissue within
the leaflet matrix in overexpanded valves compared with the
nominally expanded control valves. Because of the limited follow-up
periods of 1 year or less after implantation of overexpanded TAVR
prostheses, the true impact of these findings cannot yet be assessed
in clinical data.

An editorial comment on one of the retrospective studies
summarizes the concerns about off-label usage of overexpanded
prostheses.?® The author concludes that future THVs should be
designed to function optimally at a wide range of conditions to
accommodate the variability in patient anatomy.

On the other hand, no larger trials are available for the new Myval
device. In contrast to Sapien valves only preliminary experience with
the very large anatomy exists, as summarized herein.

Therefore, the large amount of data with Sapien valves in normal
anatomy and comparably also larger experience with its off-label
oversizing in patients with anatomy up to about 720 mm? needs to be
balanced against an on-label application with only preliminary
experience.

The first prospectively enrolled and monitored study cohort to
include patients with extra-large anatomy is the “Nested XL Registry”
of the currently enrolling LANDMARK study (ClinicalTrials.gov
NCT04275726). The data from this study will hopefully provide
some insights on this topic that has received no attention in
prospective multicentric trials until now.

The Myval THV series (Meril Life Sciences Pvt. Ltd) has a vast
range of THV sizes (traditional sizes: 20, 23, 26, and 29 mm;
intermediate sizes: 21.5, 24.5, and 27.5 mm; and extra-large sizes:
30.5 and 32mm). The expanded size matrix of the Myval THV
especially at the upper range of the portfolio might therefore

overcome these concerns in the vast majority of patients.

5 | LIMITATIONS

Our study carries inherent limitations of the retrospective observational
study. Acute clinical performance of the device was evaluated in a small
number of patients at short-term follow-up. Valve performance was
reported by the participating sites without core-lab verification of the
underlying imaging. There was no systematic monitoring of reported
data. The evaluation of valve size suitability was performed in a
monocentric central European cohort. It can be assumed that annulus
sizes and thus anatomical contraindications vary in different ethnic

groups, which is why the results may vary globally.

6 | CONCLUSION

The present study shows promising first results regarding the
performance of the 32 mm Myval THV in a cohort of patients with
extremely large annular anatomy in a real-world scenario. Although
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the frequency of extra-large anatomies is relatively low and the
examined prostheses sizes can be considered niche devices, it is
desirable that TAVI prosthesis manufacturers address larger anato-
mies when developing future models to allow optimal treatment for
more patients.

7 | IMPACT ON DAILY PRACTICE

With the availability of this extremely large prosthesis, a previously
untreatable cohort of potential patients with too large anatomy
could benefit from the advantages of the minimally invasive TAVR
therapy.
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