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PM Rate in S-3: Role of Implantation Height

Fernando De Torres-Alba, MD, Gerrit Kaleschke, MD, Gerhard Paul Diller, MD, PHD, Julia Vormbrock,

Stefan Orwat, MD, Robert Radke, MD, Florian Reinke, MD, Dieter Fischer, MD, Holger Reinecke, MD,
Helmut Baumgartner, MD

ABSTRACT
OBJECTIVES The aim of this study was to analyze the pacemaker implantation rate (PMIR) with the new

Neochord

balloon-expandable Edwards SAPIEN 3 valve (S3) and the factors associated with it.

BACKGROUND The introduction of the S3 for transcatheter aortic valve replacement (TAVR) has led to a r
paravalvular regurgitation. There are, however, concerns that the new design may increase the PMIR.

METHODS The ﬁrst 206 patients treated with the S3 were compared with 371 preceding patients treated w

SAPIEN XT valves. Patients who previously underwent pacemaker or implantable cardioverter deﬁbrillator im

or transapical and valve-in-valve procedures were excluded from the analysis. All patients were monitored f

Ring

7 days. Previous and new conduction abnormalities were documented, and prosthesis implantation height wa
for the S3.
RESULTS There were no signiﬁcant differences in baseline characteristics between groups. The PMIR was,

signiﬁcantly higher for the S3 (19.1% vs. 12.2%; p ¼ 0.046). The mean implantation height was signiﬁcantly

patients requiring PMI (67%/33% vs. 72%/28% aortic/ventricular stent extension, p ¼ 0.032). On multivariate

TAMI

analysis, implantation height was the only independent predictor of PMI (odds ratio: 0.94 [95% conﬁdence

To the best of our knowledge, our study is the

0.90 to 0.99]; p ¼ 0.009). It increased from 68%/32% to 75%/25% when comparing the ﬁrst with the se

ﬁrst comparison of a large group of patients treated
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of S3
implantations
< permanent
0.0001). Thispacemaker
change was implantation
associated with (PPMI)
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(p ¼ 0.028),
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from
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XT ﬁrst
valve50%
(12.2%).
groups
after dividing
cohort
into
of patients and the second 50% of

New Pace Maker
crease in AVCAs and a higher PPMIR with the S3

with the S3 and XT demonstrating a signiﬁcant in-

23%

patients treated with SAPIEN 3. The mean implantation height of the valve (% aortic) " SD

26%

38%

compared with the XT valve. The pivotal S3 trial
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CONCLUSIONS The PMIR after TAVR is higher with the S3 than with the XT and is independently associat

in the
each
group is shown.
implantation height. This increase in the PMIR may be avoided by intending an aortic stent extension >7
(J Am Coll Cardiol Intv 2016;9:805–13) © 2016 by the American College of Cardiology Foundation.

(14) reported a PPMIR of 13.3%. Although this percentage is higher than the previously reported 6%
for the XT (10), no comparison of valve generations

analysis nor after including it in the multivariate
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Fig. 1. Typical microscopic aspect of pericardium from the control group (A and
B) and a balloon-expandable Sapien-Edwards valve (C and D). In this latter,
disruption (*) of the collagen fibers is present across the whole thickness of the
leaflet and predominates at the sub-mesothelium level. (Sirius red stain; !5
(A—C) and !20 (B—D).

Fig. 1. Typical microscopic aspect of pericardium from the control group (A and
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anscatheter aortic
A 74-year-old man, one of the first few patients
Clip
with the
porcine in the world to undergo transcatheter aortic
nted with dyspnoea valve implantation (TAVI) with the porcine
CoreValve bioprosthesis presented with dyspnoea
and cardiac cathe- after 5 years. Echocardiogram and cardiac catheed and confirmed terization, respectively, revealed and confirmed
bioprosthetic degenerative restenosis. The
Neochord
restenosis.
The mean gradient across the CoreValve on transoreValve on trans- thoracic Doppler was 53 mmHg and pull-back
gradient at catheterization was 79 mmHg.
mHg and pull-back Aortic insufficiency was only mild. Of note,
was 79 mmHg. echocardiography 1 year earlier was unremarkable. In the absence of very high surgical risk,
y mild.Ring Of note, he underwent surgical bioprosthetic replaceier was unremark- ment. Extensive calcification of the explanted
leaflets was noted both on the
high surgical risk, CoreValve’s
outflow and inflow surfaces. Although a rare
rosthetic
replace- event so early after CoreValve implantation, he
TAMI
among the earliest patients. Appropriate
of the explanted was
patient selection and vigilance to determine long-term CoreValve durability is paramount, particularly with the interest in extending
ted both on the TAVI to lower-risk patients.
Although a rare Figure: Degenerated CoreValve. Panel (A) shows the continuous wave Doppler tracing across the aortic bioprosthesis on transthorConclusion
e implantation, he acic echocardiography with a mean gradient of 53 mmHg. Panel (B) demonstrates the aortic pull-back gradient of 79 mmHg during
cardiac catheterization. Surgical extraction of the degenerated CoreValve prosthesis was performed (C). Panels (D) and (E) demonents.
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Macroscopically, the transcatheter valve showed important calciﬁcation foci on all three cusps made with bovine pericardium. The polyethylene part of the prosthesis seemed covered by ﬁbrous tissue
(Fig. A). Histological analysis conﬁrmed these ﬁndings and showed
Following European and American guidelines, Transcatheter valve
Ring
ﬁbrosis and foci of myxoid degeneration in the valvular fragments assoimplantation in severe aortic stenosis is indicated for inoperable or
ciated with sparse mononuclear inﬂammatory elements.
high risk patients. Despite these guidelines, the current trend is broadTAVI is an increasingly employed attractive method to threat severe
ening indications to lower-risk and younger patients [1].
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years earlier, in another institution, a transcatheter aortic valve implanCurrently, many surgeons propose surgical aortic valve replacement
tation (Edwards Sapien XT 29 mm) for severe aortic stenosis.
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without reoperation,
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Endocarditis
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2015;99:831–7
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reoperation, and 35 were successfully treated using antiEndocarditis

biotics alone.
Thierry Bourguignon, MD, Anne-Lorraine Bouquiaux-Stablo, MD, Pascal Candolﬁ,
90 % atPhD,
15y
Endocarditis was reported in 73 patients (3 early events).
Alain Mirza, MD, Claudia Loardi, MD, Marc-Antoine May, MD, Rym El-Khoury, MD,
Ten patients died without reoperation, 28 underwent
Michel Marchand, MD, and Michel Aupart, MD
Nonstructural
reoperation,
andDysfunction
35 were successfully treated using antiDepartment
of Cardiac Surgery,
Tours University
Hospital, France; and Department of Biostatistics, Edwards Lifesciences, Nyon,
No clinically
hemolysis
was recorded
in the
biotics
alone. signiﬁcant
Switzerland
absence of structural valve dysfunction.

Nonstructural Dysfunction
Background. (SVD)
The Carpentier-Edwards
Perimount periStructural
Deterioration
and
Reoperation
No
clinicallyValve
signiﬁcant
hemolysis
was
recorded
in theIrvine, CA)
cardial
bioprosthesis
(Edwards
Lifesciences,
for SVD
Echographic
evalua0on
97.7% outcomes, but its
has demonstrated
good long-term
absence
of structural
valve
dysfunction.

Results. Overall operative mortality was 2.8%. Actuarial survival rates including early deaths averaged 52.4%
± 1.2%, 31.1% ± 1.4%, and 14.4% ± 1.7% after 10, 15, and 20
years of follow-up, respectively. Age-stratiﬁed freedom
durability
remainsto
unclear
on ageon
at implanThe bioprosthesis was
considered
havedepending
deteriorated
from reoperation due to structural valve deterioration at
tation. We report our 20-year experience with the Peristrict echocardiographic
assessment
whenever
severe
Structural
Valve Deterioration
and
15 and 20 years was 70.8% ± 4.1% and 38.1% ± 5.6%,
mount valve(SVD)
implanted
inReoperation
the aortic position, with
transvalvular
> 40 mm
Hg) to reoprespectively, for the group aged 60 years or less, 82.7% ±
attention gradient
to the probability
and time
foraortic
SVDstenosis (meanparticular
2.9% and 59.6% ± 7.6% for those 60 to 70 years, and 98.1%
eration required
due to bioprosthesis
deterioration.
or severe aortic regurgitation
(effective
regurgitant
oriﬁce
The bioprosthesis2 was considered
to1984
have
deteriorated
± 0.8% at 15 years and above for the oldest group. ExMethods. From
to 2008
at our center, on
2,659 patients
area > 0.30 cm , vena
contracta
> 0.6 cm)
was observed,
pected valve durability is 19.7 years for the entire cohort.
(meanassessment
age, 70.7 ± 10.4
years) underwent
aortic valve
strict echocardiographic
whenever
severe
even if the patient was
asymptomatic.
Conclusions. With a low rate of valve-related events at
replacement
using the Perimount pericardial bioaortic stenosis (mean transvalvular
gradient
> 40 mm followed
Hg)
20 years, and particularly a low rate of structural valve
prostheses. Patients
prospectively
Structural valve deterioration
waswere
reported
in 157 pa- on an
or severe aortic regurgitation
(effective
oriﬁce
deterioration, the Carpentier-Edwards Perimount periannual basis
(mean 6.7regurgitant
± 4.8 years, range
0 to 24.6 years)
tients. Of these, 123 underwent
reoperation
to replace
the
bioprosthesis
remains
a reliable
choice
for deterioration
a tissue
an echocardiogram
at theobserved,
time of follow-up.
area > 0.30 cm2, vena with
contracta
> 0.6 cm) was
Fig 3. cardial
Kaplan-Meier
freedom
from
structural
valve
valve and of the remaining
34 patients,
soon
after Biovalve in the aortic position, especially in patients over 60
Cumulative
follow-up 21
wasdied
18,404
valve-years.
even if the patient wasprosthesis
asymptomatic.valve deterioration was determined
(SVD) by age groups. The expected valve durability (median survival
years of age.
SVD diagnosis, 11 were alivestructural
at the time of censor, and 2
time without SVD) was 17.6 (Ann
and 22.1
years
the younger (" 60)
Structural valve deterioration
was
reported
in
157
paThorac
Surgfor
2015;99:831–7)
by strict echocardiographic assessment.
were lost to follow-up. The cause of SVD was due to
and
the
60
to
70
years
group,
respectively.
! 2015 by The Society of Thoracic Surgeons
tients. Of these, 123 underwent reoperation to replace the

calciﬁcation in the majority of cases (97 of 157; 61.8%), due Fig 3. Kaplan-Meier freedom from structural valve deterioration
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Severe Stenosis and/or Regurgitation1,

5

1.9%

Re-intervention (SAVR or TAVR) 3

3

1.1%

Severe AS, severe AR, or Re-intervention

5

1.9%

Freedom from severe stenosis, regurgitation, or
1. predominantly: stenosis in 3, regurgitation in
re-intervention
2. EOA <0.8cm or indexed EOA <-0.5cm A<0.5cm2/
2

2

3. SAVR in 3 patients, 2 of whom died peri-operatively
Clip

Ten Year Follow-Up of TAVI
from Vancouver
Neochord

John Webb MD and Danny Dvir MD
St. Paul’s Hospital, University of BC
Vancouver, Canada

Ring

TAMI

THV severe failure was defined severe AS AND/OR severe AR. KM estimate of THV degeneration included censoring of patients at
their date of last known THV functioning well without evidence for failure per study definition.
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AORTIC PERIMOUNT: 20-YEAR EXPERIENCE

Very Long-Term Outcomes of the
Carpentier-Edwards Perimount Valve in
Aortic Position
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Endocarditis
Clip

Endocarditis was reported in 73 patients (3 early events).
John Webb MD and Danny Dvir MD
Ten patients died without reoperation, 28 underwent
reoperation,
35 were
successfully
treatedof
using
St. and
Paul’s
Hospital,
University
BC antibiotics alone.

Vancouver, Canada

Nonstructural Dysfunction
Neochord

No clinically signiﬁcant hemolysis was recorded in the
absence of structural valve dysfunction.

Structural Valve Deterioration (SVD) and Reoperation
for SVD

90 % at 15y

Background. The Carpentier-Edwards Perimount pericardial bioprosthesis (Edwards Lifesciences, Irvine, CA)
has demonstrated good long-term outcomes, but its
durability remains unclear depending on age at implantation. We report our 20-year experience with the Perimount valve implanted in the aortic position, with
particular attention to the probability and time to reoperation required due to bioprosthesis deterioration.
Methods. From 1984 to 2008 at our center, 2,659 patients
(mean age, 70.7 ± 10.4 years) underwent aortic valve
replacement using the Perimount pericardial bioprostheses. Patients were prospectively followed on an
annual basis (mean 6.7 ± 4.8 years, range 0 to 24.6 years)
with an echocardiogram at the time of follow-up.
Cumulative follow-up was 18,404 valve-years. Bioprosthesis structural valve deterioration was determined
by strict echocardiographic assessment.

Results. Overall operative mortality was 2.8%. Actuarial survival rates including early deaths averaged 52.4%
± 1.2%, 31.1% ± 1.4%, and 14.4% ± 1.7% after 10, 15, and 20
years of follow-up, respectively. Age-stratiﬁed freedom
from reoperation due to structural valve deterioration at
15 and 20 years was 70.8% ± 4.1% and 38.1% ± 5.6%,
respectively, for the group aged 60 years or less, 82.7% ±
2.9% and 59.6% ± 7.6% for those 60 to 70 years, and 98.1%
± 0.8% at 15 years and above for the oldest group. Expected valve durability is 19.7 years for the entire cohort.
Conclusions. With a low rate of valve-related events at
20 years, and particularly a low rate of structural valve
deterioration, the Carpentier-Edwards Perimount pericardial bioprosthesis remains a reliable choice for a tissue
valve in the aortic position, especially in patients over 60
years of age.
(Ann Thorac Surg 2015;99:831–7)
! 2015 by The Society of Thoracic Surgeons
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on the patient’s perspective; in other words, the probability
that a reoperation will be required due to deterioration of
the bioprosthesis after a certain amount of time.

84.6% at 8y

he Carpentier-Edwards (CE) Perimount pericardial
bioprosthesis (Edwards Lifesciences, Irvine, CA) is a
trileaﬂet valve consisting of bovine pericardial leaﬂets
mounted underneath a ﬂexible cobalt-chromium stent.
This second-generation pericardial valve was designed to
minimize structural valve deterioration (SVD), which was
primarily responsible for the failure of earlier generation
pericardial bioprostheses [1, 2].
Several institutions have reported excellent clinical
outcomes with the CE pericardial valve [3–8], but few
focus on the impact of the age of the patient in terms of
reoperation risk. Indeed, it largely remains unclear as to
exactly how long a bioprosthesis may last in a patient
operated in their 50s or 60s due to a lack of empirical
long-term follow-up [9, 10].
The objective of this retrospective, observational study is
to report our 20-year experience with the CE Perimount
valve implanted in the aortic position, particularly focusing

Patients and Methods
From July 1984 to December 2008, 2,758 CE Perimount
pericardial bioprostheses were implanted in 2,659 patients for aortic valve replacement (AVR) in our hospital.
Ninety-eight patients required a second bioprosthesis
and 1 patient required a third; all were considered
as new patients with a new valve. Indications of AVR
with a bioprosthesis rather than a mechanical valve
concerned all patients aged 60 years or older and
younger patients if they met speciﬁc conditions
(eg, endocarditis, short anticipated life expectancy
because of comorbidities, contraindication to oral anticoagulant treatment, informed patient’s choice). Patients

The bioprosthesis was considered to have deteriorated on
strict echocardiographic assessment whenever severe
Ring
aortic stenosis (mean transvalvular gradient > 40 mm Hg)
or severe aortic regurgitation (effective regurgitant oriﬁce
area > 0.30 cm2, vena contracta > 0.6 cm) was observed,
even if the patient was asymptomatic.
TAMI
Structural valve deterioration was reported in 157 patients. Of these, 123 underwent reoperation to replace the
Fig 3. Kaplan-Meier freedom from structural valve deterioration
valve and of the remaining 34 patients, 21 died soon after
(SVD) by age groups. The expected valve durability (median survival
SVD diagnosis, 11 were alive at the time of censor, and 2
time without SVD) was 17.6 and 22.1 years for the younger (" 60)
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were
lost
TheAR.
cause
of SVD
THV severe failure was
defined
AS AND/OR severe
KM estimate
of THVwas
degeneration
included censoring
of patients
at group, respectively.
and the 60
to 70 years
Conclusion
calciﬁcation
in
the
majority
of
cases
(97
of
157;
61.8%),
due
heir date of last known THV functioning well without evidence for failure per study definition.
to leaﬂet tear in 45 (28.7%), and was reported as mixed
OBADIA Jean-François
presenta0on
« chircardio-lyon.org
for the group Download
aged 60 this
years
or less,on82.7%
! 2.9% and
etiology in 15 (9.6%). 30ème J Cardio des Yvelines - Paris - 27 Janvier 2017
Accepted for publication Sept 19, 2014.

Address correspondence to Dr Bourguignon, Department of Cardiac
Surgery, Trousseau Hospital, 37044 Chambray, France; e-mail:
thierry-bourguignon@hotmail.fr.

! 2015 by The Society of Thoracic Surgeons
Published by Elsevier

Drs Aupart, Bourguignon, Marchand, and Candolﬁ
disclose
ﬁnancial
relationships
with
Edwards
Lifesciences.

0003-4975/$36.00
http://dx.doi.org/10.1016/j.athoracsur.2014.09.030

TAVI

TAVR in Rouen since 2002

MIS

Number of Pts

250

Clip
200

> 5 yrs Follow-up
150

N = 239 Pts

Neochord

100

Inoperable
High-Risk
Ring

50

Compassionate
0
TAMI

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

Conclusion

OBADIA Jean-François

30ème J Cardio des Yvelines - Paris - 27 Janvier 2017

Download this presenta0on on « chircardio-lyon.org

TAVI

MIS

Actuarial Analysis –
Freedom from Mortality

Clip
100

• 5 patients (2%) excluded (lost FU)

Neochord

• Total FU: 686.3 patient-years
• Maximum FU: 9.4 years

80

Freedom from Event (%)

• 194 patients died

• Patients still alive were censored to
Ring

the latest visit or echo date available

60

40

20

At Risk: 234

0

140

83

24

3

2

4

6

8

Years Post Implant

TAMI

Conclusion

OBADIA Jean-François

30ème J Cardio des Yvelines - Paris - 27 Janvier 2017

Download this presenta0on on « chircardio-lyon.org

TAVI

MIS

Freedom from SVD in Rouen
- Using cardiac surgeon’s definition
100

• 6 patients were excluded (lost FU)

• Last available echo date was used in
this actuarial analysis
Neochord

• No patient with mean GR > 40mmHg
• Only 1 patient had definite SVD:
Ring

80
Freedom from Event (%)

Clip

severe AR + elevated gradient,
leading to re-intervention (TF-TAVR

TAMI

in TA-TAVR )

60

40

20

At Risk: 233

0

107

54

17

1

2

4

6

8

Years Post Implant

Conclusion

OBADIA Jean-François

30ème J Cardio des Yvelines - Paris - 27 Janvier 2017

Download this presenta0on on « chircardio-lyon.org

TAVI

MIS

Our 4 cases
according to this definition

Clip

35

2 deaths within 2 yrs
Possible SVD:
- Cancer & anemia
- Unexplained death

TAVR-in-TAVR
Definite SVD
Alive – No symptoms
Probable SVD

30
Neochord

25

Pt 1
Pt 2
Pt 3
Pt 4

20
15
Ring

10
5

TAMI

0
1m 6m

1y

2y

3y

4y

5y

6y

7y

Conclusion

OBADIA Jean-François

30ème J Cardio des Yvelines - Paris - 27 Janvier 2017

Download this presenta0on on « chircardio-lyon.org

TAVI

Early Structural Valve Deterioration of Mitroflow Aortic Bioprosthesis: Mode, Incidence and
Impact on Outcome in a Large Cohort of Patients
Thomas Sénage, Thierry Le Tourneau, Yohann Foucher, Sabine Pattier, Caroline Cueff, Magali
Michel, Jean-Michel Serfaty, Hubert François Carton, Christian Perigaud, Antoine Mugniot, Ousama
Al Habash, Olivier Baron and Jean Christian Roussel

MIS

Clip

Circulation. published online October 29, 2014;

Circulation is published by the American Heart Association, 7272 Greenville Avenue, Dallas, TX 75231
617 consecuJve
paJents
Copyright © 2014
American Heart Association, Inc. All rights reserved.
Print
ISSN:
0009-7322. Online ISSN: 1524-4539
-194 alive at 5 years
Neochord

The online version of this article, along with updated information and services, is located on the
World Wide Web at:

Ring

http://circ.ahajournals.org/content/early/2014/10/29/CIRCULATIONAHA.114.010400

TAMI

Conclusion

Figure 2

OBADIA Jean-François

Downloaded from http://circ.ahajournals.org/ by guest on November 5, 2014

Figure 4

30ème J Cardio des Yvelines - Paris - 27 Janvier 2017

Downloaded from http://circ.ahajournals.org/ by guest on November 5, 2014

Download this presenta0on on « chircardio-lyon.org

TAVI

Freedom from THV degeneration
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THV degeneration was defined as at least moderate regurgitation AND/OR mean gradient ≥ 20mmHg, which did not appear
within 30 days of the procedure and is not related to endocarditis.
KM estimate of THV degeneration included censoring of patients at their date of last known THV functioning well without evidence for
degeneration per study definition.
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Background. The Carpentier-Edwards Perimount pericardial bioprosthesis (Edwards Lifesciences, Irvine, CA)
has demonstrated good long-term outcomes, but its
durability remains unclear depending on age at implantation. We report our 20-year experience with the Perimount valve implanted in the aortic position, with
particular attention to the probability and time to reoperation required due to bioprosthesis deterioration.
Methods. From 1984 to 2008 at our center, 2,659 patients
(mean age, 70.7 ± 10.4 years) underwent aortic valve
replacement using the Perimount pericardial bioprostheses. Patients were prospectively followed on an
annual basis (mean 6.7 ± 4.8 years, range 0 to 24.6 years)
with an echocardiogram at the time of follow-up.
Cumulative follow-up was 18,404 valve-years. Bioprosthesis structural valve deterioration was determined
by strict echocardiographic assessment.

Results. Overall operative mortality was 2.8%. Actuarial survival rates including early deaths averaged 52.4%
± 1.2%, 31.1% ± 1.4%, and 14.4% ± 1.7% after 10, 15, and 20
years of follow-up, respectively. Age-stratiﬁed freedom
from reoperation due to structural valve deterioration at
15 and 20 years was 70.8% ± 4.1% and 38.1% ± 5.6%,
respectively, for the group aged 60 years or less, 82.7% ±
2.9% and 59.6% ± 7.6% for those 60 to 70 years, and 98.1%
± 0.8% at 15 years and above for the oldest group. Expected valve durability is 19.7 years for the entire cohort.
Conclusions. With a low rate of valve-related events at
20 years, and particularly a low rate of structural valve
deterioration, the Carpentier-Edwards Perimount pericardial bioprosthesis remains a reliable choice for a tissue
valve in the aortic position, especially in patients over 60
years of age.
(Ann Thorac Surg 2015;99:831–7)
! 2015 by The Society of Thoracic Surgeons
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on the patient’s perspective; in other words, the probability
that a reoperation will be required due to deterioration of
the bioprosthesis after a certain amount of time.

he Carpentier-Edwards (CE) Perimount pericardial
bioprosthesis (Edwards Lifesciences, Irvine, CA) is a
trileaﬂet valve consisting of bovine pericardial leaﬂets
mounted underneath a ﬂexible cobalt-chromium stent.
This second-generation pericardial valve was designed to
minimize structural valve deterioration (SVD), which was
primarily responsible for the failure of earlier generation
pericardial bioprostheses [1, 2].
Several institutions have reported excellent clinical
outcomes with the CE pericardial valve [3–8], but few
focus on the impact of the age of the patient in terms of
reoperation risk. Indeed, it largely remains unclear as to
exactly how long a bioprosthesis may last in a patient
operated in their 50s or 60s due to a lack of empirical
long-term follow-up [9, 10].
The objective of this retrospective, observational study is
to report our 20-year experience with the CE Perimount
valve implanted in the aortic position, particularly focusing
Accepted for publication Sept 19, 2014.
Address correspondence to Dr Bourguignon, Department of Cardiac
Surgery, Trousseau Hospital, 37044 Chambray, France; e-mail:
thierry-bourguignon@hotmail.fr.

Patients and Methods
From July 1984 to December 2008, 2,758 CE Perimount
pericardial bioprostheses were implanted in 2,659 patients for aortic valve replacement (AVR) in our hospital.
Ninety-eight patients required a second bioprosthesis
and 1 patient required a third; all were considered
as new patients with a new valve. Indications of AVR
with a bioprosthesis rather than a mechanical valve
concerned all patients aged 60 years or older and
younger patients if they met speciﬁc conditions
(eg, endocarditis, short anticipated life expectancy
because of comorbidities, contraindication to oral anticoagulant treatment, informed patient’s choice). Patients
Drs Aupart, Bourguignon, Marchand, and Candolﬁ
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Figure 1. Average development of selected adverse events according to total number of operations performed per surgeon. The patients
were divided into groups of 50 consecutive operations by the same surgeon. Mean±SD values are depicted.
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Percutaneous Repair or Surgery for Mitral Regurgitation
Ted Feldman, M.D., Elyse Foster, M.D., Donald G. Glower, M.D., Saibal Kar, M.D., Michael J. Rinaldi, M.D.,
Peter S. Fail, M.D., Richard W. Smalling, M.D., Ph.D., Robert Siegel, M.D., Geoffrey A. Rose, M.D.,
Eric Engeron, M.D., Catalin Loghin, M.D., Alfredo Trento, M.D., Eric R. Skipper, M.D., Tommy Fudge, M.D.,
George V. Letsou, M.D., Joseph M. Massaro, Ph.D., and Laura Mauri, M.D., for the EVEREST II Investigators*

Clip

Abstr act
Background

Mitral-valve repair can be accomplished with an investigational procedure that involves the percutaneous implantation of a clip that grasps and approximates the
edges of the mitral leaflets at the origin of the regurgitant jet.
Methods

We randomly assigned 279 patients with moderately severe or severe (grade 3+ or 4+)
mitral regurgitation in a 2:1 ratio to undergo either percutaneous repair or conventional surgery for repair or replacement of the mitral valve. The primary composite
end point for efficacy was freedom from death, from surgery for mitral-valve dysfunction, and from grade 3+ or 4+ mitral regurgitation at 12 months. The primary
safety end point was a composite of major adverse events within 30 days.
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University Health System, Evanston, IL
(T. Feldman); University of California at
San Francisco, San Francisco (E.F.); Duke
University Medical Center, Durham (D.G.),
and Sanger Heart and Vascular Institute,
Carolinas Medical Center, Charlotte
(M.J.R., G.A.R., E.R.S.) — both in North
Carolina; the Heart Institute, Cedars–Sinai
Medical Center, Los Angeles (S.K., R.S.,
A.T.); Terrebonne General Medical Center, Houma, LA (P.S.F., E.E., T. Fudge);
Memorial Hermann Heart and Vascular
Institute/UT Health, Houston (R.W.S.,
C.L., G.V.L.); and Boston University
School of Public Health, Harvard Clinical
Research Institute (J.M.M.), and Brigham
and Women’s Hospital, Harvard Clinical
Research Institute, Harvard Medical
School (L.M.) — all in Boston. Address reprint requests to Dr. Feldman at Evanston
Hospital Cardiology Division–Walgreen
Bldg., 3rd Fl., 2650 Ridge Ave., Evanston, IL
60201, or at tfeldman@northshore.org.

of July 2013.Source: Abbott Vascular
Results
At 12 months, the rates of the primary end point for efficacy were 55% in the percuation of high surgical risk based on: logistic EuroSCORE ≥ 20%, or STS calculated mortality
≥ 12%, or pre-specified high surgical risk co-morbidities specified in EVEREST II High Risk S
taneous-repair group and 73% in the surgery group (P = 0.007). The respective rates

STIC 2010 : TECH. INNOV. COUTEUSES

bott. All rights reserved. 9-EH-4-2405-01 08-2013 REV D
Ring

of the components of the primary end point were as follows: death, 6% in each group;
surgery for mitral-valve dysfunction, 20% versus 2%; and grade 3+ or 4+ mitral
regurgitation, 21% versus 20%. Major adverse events occurred in 15% of patients in
the percutaneous-repair group and 48% of patients in the surgery group at 30 days
(P<0.001). At 12 months, both groups had improved left ventricular size, New York
Heart Association functional class, and quality-of-life measures, as compared with
baseline.

7

MITRACLIP® pour IM fonc1onnelles symptoma1ques.
Soumission Oct 2010 è refus Sept 2011
Conclusions

Although percutaneous repair was less effective at reducing mitral regurgitation
than conventional surgery, the procedure was associated with superior safety and
similar improvements in clinical outcomes. (Funded by Abbott Vascular; EVEREST II
ClinicalTrials.gov number, NCT00209274.)

TAMI

PHRC 2012 : Appel à projet DGOS
MITRACLIP® pour IM fonc1onnelles symptoma1ques.
Soumission Janvier 2012 è AcceptaJon Décembre 2012

*Additional investigators in the Endovascular Valve Edge-to-Edge Repair Study
(EVEREST) II are listed in the Supplementary Appendix, available at NEJM.org.
This article (10.1056/NEJMoa1009355) was
published on April 4, 2011, at NEJM.org.
N Engl J Med 2011.

Inclusion
Janvier
2014

Copyright © 2011 Massachusetts Medical Society.

1
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Downloaded from nejm.org by COME de SAUVEBEUF on April 4, 2011. For personal use only. No other uses without permission.
Copyright © 2011 Massachusetts Medical Society. All rights reserved.
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Méthodology
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Comparison

OpJmal Medical MedicaJon
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MR eJology

Secondary MR

Secondary MR

Secondary MR

EjecJon FracJon

15 to 40%

> 30%

15 to 40%

HospitalisaJon HF < 12
months ?

100%
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High Risk PaJents

Abbor Vascular
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100%
Surgical CI (heart team)

Surgical CI (heart team)

NHYA

III to IV

II, III, IV

II, III, IV

Principal Criteria

% all deaths or rehospitalisaJon rate HF

Safety et eﬃcacy (hospit pour
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% all deaths ou % hospitalisaJon HF
Idem Ship Ivabradine è Lancet

Hypothesis
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50% versus 33%
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2 years Vilnius Experience, K. Rucinskas Vilnius, Lithuania
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- NYHA I
- NYHA II
- NYHA III
- NYHA IV
MR grade
- Absent/trace
- Mild
- Moderate
- Severe
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1,17 (0,7-1,9)
3 (3,3%)

10 (10,9%)
42 (45,7%)
39 (42,3%)
1 (1,1%)
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0 (0%)
92 (100%)
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1 (1,1%)
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0 (0.0%)
1 (1,1%)
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New onset atrial ﬁbrillaJon
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1 (1,1%)
0 (0.0%)
6 (6,6%)
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PRE-OP

2 YEARS FU

∆ (Mean±SD)

p value

AP diameter (mm)
Systolic
Diastolic

34.9 ± 5.9
39.8 ± 5.6

35.1 ± 3.8
39.4 ± 4.3

↓ 0.2 ± 5.8
↓ 0.4 ± 6.1

0.862
0.741

LL diameter (mm)
Systolic
Diastolic

36.3 ± 5.1
39.7 ± 4.4

34.9 ± 4.9
39.6 ± 5.8

↑ 1.5 ± 5.3
↑ 0.2 ± 6.7

0.191
0.904

LVEDVi (mL/m2)

80 ± 19.6

63.8 ± 19.8

↑ 16.2 ± 21.1

0.001

LVESVi (mL/m2)

35.8 ± 14.2

26 ± 8.9

↑ 9.7 ± 16.1

0.008

52.9 ± 21

45.5 ± 20

↑ 7.3 ± 16.7

0.057

LAD (mm)

58.5 ± 10.1

48.7 ± 9.7

↑ 9.8 ± 12.1

0.001

sPAP (mmHg)

39.5 ± 14.3

23.1 ± 8.5

↑ 16.4 ± 13.3

<0.001

60.4 ± 10

60 ± 5.1

↑ 0.4 ± 10.3

0.844

LAVi (mL/m2)
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JACC: CARDIOVASCULAR INTERVENTIONS, VOL. 4, NO. 1, 2011
JANUARY 2011:115–22
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The MONARC device encircles the posterior leaflet of the mitral valve in systole at implant (A) and in its activated state (B). The small distal an
in the anterior interventricular vein, the springlike bridge section is positioned in the great cardiac vein, and the large proximal anchor is posit
ostium of the coronary sinus. The bridge section shortens during the first month after implantation. The putative mechanism of action is a red
tal-lateral diameter of the mitral annulus with improved coaptation of the leaflets and a reduction in mitral regurgitation. AIV $ anterior in
CS $ coronary sinus; GCV $ great cardiac vein.

Patients were followed at discharge and at 1, 3, 6, and 12
ences from baseline to follow-up of continu
months.
variables, respectively. A p value of !0.05
Imaging and core laboratory analysis. An electrocardiogram
significant.
was obtained before and after the implant procedure.
Transthoracic echocardiography was performed before the
implant, at discharge, and at 1, 3, 6, and 12 months of
Results
follow-up. Transesophageal echocardiography was perBaseline features and implantation procedure
formed before the implant and at 3-month follow-up and
patients were enrolled between October 20
analyzed at a core laboratory (Cardiovascular Research
2007 at 8 participating centers in Canada
Institute, Washington, D.C.). Coronary angiography was
many, and Sweden. The mean age was 70
performed before the implant procedure and at 3-month
(range 37 to 90 years); 20 (18%) were wome
follow-up and analyzed at a core laboratory (University of
present in 17 patients (24%), hypertension in
Colorado Health Science Center, Denver, Colorado).
hypercholesterolemia in 39 (54%). Most pat
Computerized tomographic (CT) scans were performed
30ème J Cardio des Yvelines - Paris before
- 27 Janvier
Download
thisand
presenta0on
on coronary
« chircardio-lyon.org
underlying
artery disease, as m
and 3 2017
months after the implant
procedure
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• MR ≤ 2+ in 1 month follow up (N=27)

89%

• MR ≤ 2+ in 6 month follow up (N=16)

88%

• Accumula<ve implanta<on <me

>270months

Procedure
• Implants successfully deployed on annulus

(30/30)

• Intra-procedure MR reduc<on ≥1 degree

(28/30)

• Average reduc<on of septolateral diameter

20%

Safety
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• Procedural mortality
• 30 days Mortality (according to VARC)
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Prothèse fermée

Prothèse ouverte

Le contrôle en échographie 3D en ﬁn d’interven<on montre un bon
posi<onnement de la prothèse percutanée (qui recouvre complètement la
prothèse défectueuse) et l’absence de fuite mitrale résiduelle.
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