JACC: CARDIOVASCULAR INTERVENTIONS

VOL. 11, NO. 19, 2018

ª 2018 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION
PUBLISHED BY ELSEVIER

STRUCTURAL

Edwards SAPIEN Transcatheter
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ABSTRACT
OBJECTIVES The aim of this study was to describe and analyze data from patients treated in France with the
Edwards SAPIEN transcatheter heart valve (Edwards Lifesciences LLC, Irvine, California) in the pulmonary position.
BACKGROUND The Edwards SAPIEN valve has recently been introduced for percutaneous pulmonary valve
implantation (PPVI).
METHODS From April 2011 to May 2017, 71 patients undergoing PPVI were consecutively included.
RESULTS The median age at PPVI was 26.8 years (range 12.8 to 70.1 years). Primary underlying diagnoses were conotruncal malformations (common arterial trunk, tetralogy of Fallot and variants; n ¼ 45), Ross procedure (n ¼ 18), and
other diagnoses (n ¼ 8). PPVI indication was pure stenosis in 33.8% of patients, pure regurgitation in 28.1%, and mixed
lesions in 38.1%. PPVI was successfully implemented in 68 patients (95.8%). Pre-stenting of the right ventricular
outﬂow tract was performed in 70 patients (98.6%). Early major complications occurred in 4 subjects (5.6%), including
1 death, 1 coronary compression, and 2 pulmonary valve embolizations. Three of the 4 major complications occurred in
the ﬁrst 15 operated patients. No signiﬁcant regurgitation was recorded after the procedure. Transpulmonary gradient
was signiﬁcantly reduced from 34.5 to 10.5 mm Hg (p < 0.0001). No patient died during a 1-month follow-up period. At
1-year follow-up, the death rate was 2.9%, and 3 patients had undergone surgical reintervention (44%).
CONCLUSIONS Early results with the Edwards SAPIEN valve in the pulmonary position demonstrate an ongoing
high rate of procedural success. (J Am Coll Cardiol Intv 2018;11:1909–16) © 2018 by the American College of Cardiology
Foundation.

A

tract

intervention. However, because of the nonliving

(RVOT) dysfunction (stenosis or regurgita-

cquired

right

ventricular

outﬂow

nature of replacement conduits and valves, patient

tion) after repair of congenital heart disease

growth, and small homograft diameter, gradual

has been treated in the past 4 decades by surgical

degeneration occurs in the years following primary

From aCentre Hospitalier Universitaire de Nantes, Institut du Thorax, Fédération des Cardiopathies Congénitales, Service de
Cardiologie, Nantes, France; bMarie-Lannelongue, Pole de Chirurgie des Cardiopathies Congénitales, M3C- Centre de Reference
Malformations Cardiaques Congénitales Complexes, Université Paris-Sud, Paris, France; cInserm UMR-S999, Hôpital Marie
Lannelongue, Université Paris-Sud, Université Paris-Saclay, Le Kremlin-Bicêtre, France; dINSERM, CNRS, Universitaire de Nantes,
l’Institut du Thorax, Nantes, France; eEvelina London Children’s Hospital, Guy’s and St. Thomas’s NHS Foundation Trust,
London, United Kingdom; and the fDepartment of Pediatric and Congenital Heart Disease, University of Lille-Nord de France,
Lille, France. The authors have reported that they have no relationships relevant to the contents of this paper to disclose.
Manuscript received January 10, 2018; revised manuscript received May 14, 2018, accepted May 22, 2018.

ISSN 1936-8798/$36.00

https://doi.org/10.1016/j.jcin.2018.05.050

1910

Plessis et al.

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 11, NO. 19, 2018
OCTOBER 8, 2018:1909–16

Edwards SAPIEN Transcatheter Pulmonary Valve Implantation
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PR = pulmonary regurgitation

now generally accepted (4).

gradient >40 mm Hg), and/or hemodynamic criteria

MRI = magnetic resonance
imaging
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(RVOT obstruction with right ventricular systolic

outﬂow tract

valve implantation (PPVI) in 2000 (5), the

pressure $2/3 systemic pressure), and/or magnetic

TOF = tetralogy of Fallot

transcatheter
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RVOT = right ventricular

approach

has

become

an

>150

ml/m 2,

approved treatment for the management of

end-diastolic

dysfunctional RVOT. Historically, the Melody

ventricular end-systolic volume index >80 ml/m 2

valve (Medtronic, Minneapolis, Minnesota) was the

with signiﬁcant pulmonary valve regurgitation).

ﬁrst transcatheter heart valve system developed, with

Patients <5 years of age and those weighing <30 kg

available diameters ranging from 18 to 22 mm, to

were excluded. Patients with active endocarditis,

replace a dysfunctional RVOT. Results from clinical

infection or sepsis, or pregnancy were not suitable

trials have demonstrated its efﬁcacy and safety (6–9).

candidates for PPVI. The following primary outcomes

However, the RVOT at the time of intervention may

were collected: procedural success (no or trivial

exceed the available diameters, particularly in pa-
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#20 mm Hg), adverse events including PPVI-related

implants.

death, and short-term follow-up success.
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Informed consent was obtained from all patients
and/or their legal guardians. The study was approved

The Edwards SAPIEN transcatheter heart valve

by French organizations (Commission Nationale de

(Edwards Lifesciences, Irvine, California) was initially

l’Informatique et des Libertés and Groupe Nantais

introduced as a transcatheter alternative to surgical

d’Ethique dans le Domaine de la Santé). The reim-

valve replacement in elderly, inoperable patients

bursement of the Edwards SAPIEN valve is not yet

with severe aortic stenosis (10,11). This new heart

supported in France, and the study was funded by the

valve system obtained Conformité Européene certiﬁ-

Ministry of Health (Soutien aux Techniques Inno-

cation in Europe for PPVI at the end of 2010. It is

vantes et Coûteuses, 2008).

available in 20-, 23-, 26-, and 29-mm diameters.

PRE-PROCEDURAL EVALUATION. All patients under-

Although PPVI with the Melody valve may be feasible

went pre-procedural assessment including medical

in large conduits (e.g. with stenting of the left

examination, standard laboratory testing, electro-

pulmonary artery), the Edwards SAPIEN valve,

cardiography, chest radiography, and transthoracic

developed for revalvulations in RVOT conduits of

echocardiography. Computed tomography and/or

diameters between 20 and 29 mm, could be an

cardiac MRI was performed, unless contraindicated, to

interesting alternative (12–14).

further deﬁne the size and anatomy of the RVOT

The aim of the present study was to describe the

and the relationship between the coronary arteries and

short-term efﬁcacy and safety of the Edwards SAPIEN

the RVOT conduit. Cardiac MRI was also used to

valve in a French registry of patients who underwent

quantify ventricular volumes and function and PR

PPVI between 2011 and 2017.

fractions. The following echocardiographic data were
obtained: RVOT gradient, presence of PR (18), right

METHODS

ventricular
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STUDY DESIGN AND PATIENT SELECTION CRITERIA.

ejection fraction.

Between April 2011 and May 2017, a prospective,

PROCEDURES. All

nonrandomized, observational, multicenter registry

through a percutaneous puncture of the femoral vein

collected data on the safety, procedural success, and

(right or left) or the right jugular vein, under general

short-term effectiveness of the Edwards SAPIEN

anesthesia and mechanical ventilation. Before the

valve in patients with full conduit or patched RVOT

PPVI intervention, aortic root angiography (or selec-

dysfunction. All consecutive patients who underwent

tive

transcatheter RVOT treatment using the Edwards

performed with balloon angioplasty simultaneously

SAPIEN XT or Edwards SAPIEN 3 were prospectively

inﬂated in the RVOT to look for induced coronary

coronary

procedures

angiography)

were

was

performed

systematically
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T A B L E 1 Patient Characteristics (n ¼ 71)

Age at PPVI (yrs)

T A B L E 2 Anatomy of the Right Ventricular Outﬂow Tract

26.8 (12.8–70.1)

Women

23 (32.4)

Weight (kg)

65.1  16.1

BMI (kg/m2)

23.3  6.1

(n ¼ 71)

RVOT conduit size (mm)
>22
>26

22  3.8
48 (67.6)
7 (9.9)

RVOT conduit type

NYHA functional class
I

9 (12.7)

IIa/IIb

33 (46.5)/13 (18.3)

III

14 (18.7)

IV

2 (2.8)

Atrial ﬁbrillation
Pacemaker or implantable
cardioverter-deﬁbrillator

19 (26.8)

Homograft

21 (29.6)

Valved conduit (biological or synthetic)

12 (16.9)
6 (8.5)

66 (92.9)

Contegra

4 (5.6)

5 (7.1)

Vascutek

2 (2.8)

9 (12.7)

Nonvalved conduit
Native (or noncircular patched RVOT)

Right bundle branch block

40 (56.4)

Bioprosthesis

Hancock

ECG
Sinus rhythm

Bioprosthesis valve

3 (4.2)
16 (22.5)

59 (83.1)
141.8  30.7

QRS duration (ms)

Values are mean  SD or n (%).
RVOT ¼ right ventricular outﬂow tract.

Congenital heart disease
Tetralogy of Fallot

28 (39.5)

Aortic valve disease (Ross procedure)

18 (25.3)

Pulmonary atresia, ventricular septal defect

6 (8.4)

Common arterial trunk

8 (11.3)

24 h to assess valve morphology and evidence

Double-outlet right ventricle

3 (4.2)

of stent fracture. Patient survival status and surgical

Other

8 (11.3)

or percutaneous reintervention at 1 year were

Previous cardiac surgeries
0

1 (1.4)

collected.

1

12 (16.9)

STATISTICAL ANALYSIS. Continuous variables are

2

21 (29.6)

expressed as median (range) or as mean  SD or mean

3

28 (39.5)

(range) if normally distributed. Nominal variables are

4

6 (8.4)

5

3 (4.2)

Age at ﬁrst surgery

274 days
(1 day to 65.9 yrs)

Time since last surgery (yrs)

10.3 (0.3–47.1)

Primary indication for implantation

expressed as numbers and percentages. A mixed
model was used to evaluate global evolution after
PPVI. Nominal variables were analyzed using the chisquare test, the Wilcoxon signed rank test, and the
Mann-Whitney U test. A 2-tailed p value <0.05 was

Mixed lesion

27 (38.1)

Pulmonary stenosis

24 (33.8)

Pulmonary regurgitation

20 (28.1)

considered to indicate statistical signiﬁcance. SPSS
(SPSS Inc., Chicago, Illinois) was used for statistical
analysis.

Values are median (range), n (%), or mean  SD.
BMI ¼ body mass index; ECG ¼ electrocardiography; NYHA ¼ New York Heart
Association; PPVI ¼ percutaneous pulmonary valve implantation.

RESULTS
PATIENT CHARACTERISTICS. The characteristics of

compression. Thereafter, a medium-pressure balloon
was placed through the RVOT to assess the maximal
RVOT diameter. Most patients underwent previous or
concomitant pre-stenting of the RVOT. The RVOT
angiography was repeated before performing the
PPVI as described previously (19).
All patients received peri-interventional antibiotic
prophylaxis with second-generation cephalosporin
and were pre-treated with heparin (70 IU/kg). Few
patients received protamine after the procedure.

the population are summarized in Table 1. The median age was 26.8 years (range 12.8 to 70.1 years), and
the majority of patients (64.8%) were in New York
Heart Association functional class II. Conotruncal
disease (common arterial trunk, TOF and variants)
was present in 45 patients (63.4%), previous Ross
surgery in 18 (25.3%), and other diagnoses in 8
(11.3%). Patients had a median of 2 previous cardiac
surgical procedures (range 0 to 5). Indication for valve
implantation was pure stenosis in 33.8% of patients,
pure regurgitation in 28.1%, and mixed lesions in

electrocardiog-

38.1%. RVOT anatomy before the procedure is sum-

raphy, and transthoracic echocardiography were

marized in Table 2. The nature of the RVOT before

performed at 24 h, at discharge, and 1 month after

PPVI was a bioprosthesis in 40 patients (56.4%),

implantation. Chest radiography was performed at

a conduit (valved or nonvalved) in 15 patients (21.1%),

FOLLOW-UP. Clinical

assessment,
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the RVOT due to high angulation between the pul-

T A B L E 3 Procedural Characteristics (n ¼ 71)

monary trunk and the pulmonary arteries; the de-

Vascular access
Femoral vein
Jugular vein
Successfully implanted valves

66 (92.9)
5 (7.1)
68 (95.8)

livery system was surgically removed through the
femoral vein without cardiopulmonary bypass. In
another patient, the valve was positioned too distally
in the left pulmonary artery with right pulmonary

Diameter of successfully implanted valves (mm)
20

1 (1.5)

artery jailing, which required surgery several months

23

41 (60.3)

later. Associated procedures were performed in 4

26

22 (32.3)

cases involving pulmonary artery angioplasties, with

29

4 (5.9)

stenting for 3 patients and without stenting for 1

Valve generation
SAPIEN XT
SAPIEN 3
RVOT pre-stenting

61 (89.7)
7 (10.3)
70 (98.6)

Stent placed at the time of PPVI

58 (82.9)

Stent placed before PPVI

12 (17.1)

Number of stent used per patients

patient.
The median procedural time was 135 min (range
75 to 255 min).
PROCEDURAL COMPLICATIONS. Ten patients (14.1%)

experienced adverse events. Major complications
were reported in 4 patients (5.6%). Three of the 4

0

1 (1.4)*

1

57 (80.3)

major complications occurred in the ﬁrst 15 patients

2

9 (12.7)

undergoing the procedure. Two major complications

3 or 4

4 (5.6)

were associated with failed delivery, as described

Stent used

85 (100)

earlier. One-third complication involved the death of

Stent intrastent LD max EV3

42 (49.4)

Covered CP 8 Zigs stent

21 (24.7)

a 23-year-old man with TOF after successful PPVI.

Bare CP 8 Zigs stent

10 (11.8)

Major hemoptysis and hemothorax attributed to
distal pulmonary artery perforation by the stiff

Palmaz Stent

3 (3.5)

Andrastent XXL

6 (7.1)

guidewire occurred at the time of extubation, result-

Sinus XL Optimed

3 (3.5)

ing in irreversible brain damage and death. A fourth

21 (24.7)

complication was the occlusion of the left anterior

Post-dilatation performed for pre-stenting
Procedure time (min)

135 (75–255)

descending coronary artery during PPVI. The patient

Fluoroscopy time (min)

29.1 (6.6–96.5)

was a 34-year-old woman with a history of radio-

Amount of iodinated contrast (ml)

150 (55–306)

Values are n (%) or median (range). *This patient had a valved conduit (Hancock
tube).
PA ¼ pulmonary artery; other abbreviations as in Tables 1 and 2.

therapy for Hodgkin’s disease and Ross procedure
performed 16 years before for post-endocarditis aortic
regurgitation. The valve was successfully implanted,
but the patient experienced ventricular ﬁbrillation
because

of

the

occlusion

of

the

left

anterior

descending coronary artery. The cause was an
and native (or noncircular patched RVOT) in 16 pa-

extrinsic compression triggered by a mediastinal

tients (22.5%).

block

PROCEDURAL RESULTS. Procedural data are sum-

marized in Table 3. Pre-stenting was performed in 70
patients (98.6%), of whom 12 (17.1%) had 1 or several
stents placed during a previous procedure. All 16 patients with native RVOTs or patched RVOTs were prestented, either before (50%) or during (50%) the
procedure. The valve was successfully delivered in 68
patients (95.8%). Post-dilatation was performed in 3
subjects using a 1-mm smaller balloon diameter than
the delivery system diameter. In 1 patient (the ﬁrst

displacement

during

valve

implantation.

Rescue percutaneous revascularization was performed with the implantation of a bare-metal stent,
with a favorable outcome (20).
Minor

complications

occurred

in

6

patients

(10.5%): 1 arteriovenous ﬁstula between the right
femoral artery and vein needing vascular surgery,
1 false aneurysm of the left femoral artery, 2 minor
bleeding events, 1 endovascular deﬁbrillator lead
displacement, and 1 local abscess at the right femoral
access.

patient included in the study), transcatheter heart

HEMODYNAMIC

valve migration occurred after deployment and sub-

CHARACTERISTICS

AND

ECHOCARDIOGRAPHIC

optimal impaction. The migrated valve was surgically

PROCEDURE. Mean right ventricular systolic pres-

retrieved with a simultaneous and uneventful RVOT

sure, systolic peak-to-peak gradient across the RVOT,

reconstruction with a Hancock valved conduit. In

and right ventricular/aortic pressure ratio were all

another patient, the procedure was aborted after

signiﬁcantly reduced after the procedure (Table 4). PR

pre-stenting because of failure of valve positioning in

was graded as 2 or more in 40 patients (70.2%) before

BEFORE

AND

AFTER

THE
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T A B L E 4 Hemodynamic Characteristics Before and After

T A B L E 5 Echocardiographic Characteristics Before and After

Pulmonary Valve Implantation

Pulmonary Valve Implantation

Before Procedure After Procedure
(n ¼ 68)
(n ¼ 68)

RV systolic pressure
(mm Hg)

Before Procedure
(n ¼ 71)

p Value

RV pressure
(mm Hg)

74.9 (35–116)

16.9 (8–46)

<0.0001

2.5 (1.5–3.9)

2.4 (1.7–3.1)

<0.0001

Flow velocity
RVOT (m/s)

3.8 (1.8–5.3)

10.5 (1–28)

38.1 (7–87)

16.7 (5–42)*

13.8 (6–24)

17
12
16
12

52
1
0
0

53
0
0
0

56.3 (30–70)

56.8 (30–75)

56.2 (30–70)

34.5 (20–59)

PA pressure (mm Hg)

13.6 (5–27)

Systolic peak-to-peak
RV-PA gradient
(mm Hg)

34.5 (1–87)

Mean gradient
(mm Hg)
0.31 (0.21–0.9) <0.0001

0.65 (0.21–1.2)

At 1 Month
(n ¼ 67)

<0.0001

59.2 (19–120)

RV/aortic pressure ratio

At Discharge
(n ¼ 65)

Values are mean (range).
PA ¼ pulmonary artery; RV ¼ right ventricular.

Pulmonary regurgitation
None/trivial
Mild
Moderate
Severe
LEVF (%)

42.9 (25–70)* 40.1 (20–48)

the procedure and was assessed as none (n ¼ 61) or
trivial (n ¼ 7) after PPVI.

Values are mean (range) or n. *p < 0.0001.

Transthoracic echocardiography before and after

LVEF ¼ left ventricular ejection fraction; other abbreviations as in Tables 2 and 4.

PPVI showed signiﬁcant decreases in estimated right
ventricular systolic pressure and mean gradient at
discharge (Table 5). One month after PPVI, PR was
assessed as none or trivial in 66 of 67 patients who
underwent transthoracic echocardiography.

DISCUSSION
This study demonstrates that PPVI using the Edwards
SAPIEN pulmonic valve can be safely performed in

FOLLOW-UP. The median hospital stay was 4 days

patients with RVOT dysfunction with promising

(range 2 to 49 days), and all patients were followed

short-term outcomes. To the best of our knowledge, it

for at least 1 month. Two major adverse events

is the largest national cohort ever reported of patients

occurred during follow-up, including acute pulmo-

treated with the Edwards SAPIEN valve implanted in

nary edema few hours after PPVI and hemolysis

the pulmonary position.

needing post-dilatation at 15 days. The ﬁrst event

PPVI is performed to prolong the life span of RVOT

was experienced by a 64-year-old woman medically

conduits and to allow a reduction in the number of

treated

failure.

subsequent open-heart procedures in patients with

She had undergone 3 previous open-heart cardiac

congenital heart diseases and dysfunctional RVOTs

for

chronic

severe

respiratory

procedures for TOF, and PPVI was indicated for

(17,21). The ﬁrst experience of PPVI was reported in

pure

and

2000 with the Melody valve (5), which is still the most

right systolic ventricular dysfunction. A few hours

widely used valve nowadays. It is composed of a

after successful PPVI, she experienced major acute

segment of bovine jugular vein with a central valve

pulmonary

diuretic

that is sewn inside an expanded platinum-iridium

agents, continuous positive airway pressure, and

stent. The Melody valve size is limited to a single

inotropic supports. The other patient with an event

diameter of 18 mm (dilatable up to 22 mm), and

was a 26-year-old man (the second patient included

concerns have been reported about stent fracture

in the study) with a history of Ross procedure.

(7,22)

Ten

Edwards SAPIEN valve was initially introduced for

regurgitation.

days

edema

after

She

that

PPVI,

had

severe

resolved

the

with

patient

left

experienced

and

long-term

endocarditis

(23,24).

The

transient hemolysis, and post-dilatation was per-

transcatheter aortic valve replacement (11,25) and

formed for mild PR related to a submaximal valve

subsequently demonstrated promising short-term

deployment.

functionality and durability in the pulmonary posi-

At 1-year follow-up (1-year follow-up information

tion (13,14,26). The Edwards SAPIEN valve is made of

were available in 92% of patients), the death rate was

a trileaﬂet bovine pericardial valve sewn into a

2.9%. As mentioned, the ﬁrst death occurred a few

stainless steel stent (Figure 1). Most important, it is

hours after PPVI. The second case was observed 11

available in 20-, 23-, 26-, and 29-mm diameters

months after the procedure, secondary to heart fail-

allowing suitable match to the patient anatomy.

ure. Three patients underwent surgical reinterven-

In our study, the implantation success rate

tion (4.4%) (indications for reintervention: 1 subacute

(95.8%) is comparable with that of other studies

endocarditis, 1 bioprosthesis dysfunction, and 1 heart

using the Melody valve (7,27) and the Edwards

transplantation).

SAPIEN valve (13). The characteristics of our study

1913
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F I G U R E 1 Edwards SAPIEN Pulmonic Valve

population, such as age (median 26.3 years) and the

performed in high-risk patients (many with previous

presence of a majority of conotruncal diseases

surgery). However, we report 1 case of early proce-

(68.4%), are similar to those reported elsewhere.

dural death. Periprocedural mortality is usually very

The immediate hemodynamic effectiveness is in line

low with PPVI and can be caused by coronary

with the ﬁndings reported in the COMPASSION

compression leading to acute myocardial infarction

(COngenital Multicenter Trial of Pulmonic VAlve

(7,8), conduit rupture (32), and pulmonary artery

Regurgitation Studying the SAPIEN InterventIONal

perforation. In our patient’s case, major hemoptysis

THV) trial (13), which assessed the safety and

and hemothorax were probably related to guidewire

effectiveness of the Edwards SAPIEN valve implan-

injury to the left upper pulmonary lobe, an adverse

ted in the pulmonary position. Our registry thus

event that has been previously described (33).

conﬁrms that the Edwards SAPIEN valve is func-

Another patient, described in a separate case report

tional,

invasively

(20), experienced extrinsic coronary compression.

measured RVOT gradient and limited paravalvular

The coronary compression due to PPVI is a well-

leak.

known

with

signiﬁcant

reduction

in

Indication for PPVI was initially limited to the
treatment

of

dysfunctional

prosthetic

and

previously

described

complication

(32,34,35). Coronary compression occurs in approxi-

conduits

mately 5% to 6% of all patients undergoing PPVI

inserted in the RVOT but has extended to include the

(21,36,37) during balloon compression testing but not

more frequent native and noncircular patched RVOT

with actual PPVI; the rate with PPVI is considerably

(28–31). Moreover, the Edwards SAPIEN valve can be

lower because of the compression testing performed

implanted in a native conduit with a diameter up to

prior

28 mm, which is not possible with the Melody  valve.

compression is associated with abnormal coronary

In our study, 16 patients (22.5%) had native RVOTs (or

artery anatomy (especially in patients with TOF or

patched RVOTs) before PPVI. All of these patients

transposition of the great arteries). Yet our patient

underwent pre-stenting, and one-half had a 2-step

had

procedure. Some investigators argue that a 2-step

procedural imaging, and normal balloon angioplasty

procedure is preferable to allow embedding of the

with a balloon 22 mm in diameter. The coronary

stent into the pulmonary artery wall and to provide a

compression turned out to be secondary to chest

stable and safe landing zone for the valve to be

radiotherapy, which may require special caution in

implanted (14,26,29). As previously described (26), we

these patients.

conﬁrm that PPVI using the Edwards SAPIEN valve in
native or patched RVOT is technically feasible.

to

the

normal

procedure.

coronary

Commonly,

anatomy,

coronary

reassuring

pre-

As previously described (33), this study shows a
marked learning curve affecting outcomes after PPVI,

Our procedural complication rate was 14.1% (60%

with improved safety and decreased adverse event

of which were minor complications). This high rate is

occurrence (such as valve migration, coronary artery

not unexpected, as PPVI is a complex procedure

compression) observed with time and experience.
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Most procedural complications occurred in the ﬁrst

favorable short-term outcomes. Signiﬁcant improve-

patients undergoing the procedure. Moreover, 2 of

ments in pressure gradient and PR were achieved.

the 3 patients in whom the valve could not be deliv-

However, long-term outcomes must be assessed in

ered (because of migration after deployment and

further collaborative studies.

failure of valve positioning in the RVOT) were the ﬁrst
patients at their respective centers. The Edwards

ADDRESS FOR CORRESPONDENCE: Dr. Julien Ples-

SAPIEN valve is difﬁcult to position because of the

sis,

Service

de

Cardiologie,

RVOT anatomy and the valve design. The Edwards

Universitaire

de

Nantes,

SAPIEN 3 valve with the Commander delivery system

Boulevard Jacques Monod, 44093 Nantes Cedex,

facilitates implantation thanks to improved device

France. E-mail: julien.plessis@chu-nantes.fr.

Centre

Hôpital

Hospitalier

Nord-Laennec,

ﬂexibility and decreased delivery proﬁle.
STUDY LIMITATIONS. This study was limited by its

PERSPECTIVES

descriptive nature and its relatively small size,
although it is the largest national cohort ever

WHAT IS KNOWN? The Edwards SAPIEN valve was initially

described. Standardized pre-procedural and follow-

designed as a transcatheter alternative to surgical aortic valve

up assessments, including exercise capacity and car-

replacement, and experience in the pulmonary position is still

diac MRI, were not available for all patients. The short

limited.

follow-up period does not compare with the Melody
data and does not allow us to rule out the occurrence

WHAT IS NEW? In a large cohort of 71 patients included from
April 2011 to May 2017, PPVI with the Edwards SAPIEN valve was

of late endocarditis.

safe and effective in patients with dysfunctional right ventricle–
to–pulmonary artery conduits.

CONCLUSIONS
Our French nationwide registry supports the feasibility, safety, and effectiveness of Edwards SAPIEN
valve implantation in the pulmonary position in

WHAT IS NEXT? Long-term studies are required to conﬁrm the
short-term functionality and durability of the Edwards SAPIEN
valve implanted in the pulmonary position.

patients with dysfunctional RVOTs and reports
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