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Transcatheter	techniques	:	From	repair	to	prostheses	
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Coapt	500	pts		
Reshape	800	pts	
Mitra.fr		288pts	

Partner	II 																													SURTAVI	
	2000	Pts 	 	 											2500	Pts	

300	000	TAVI	

Partner	AB	 	1057	pts	
Corevalve	US	 	747	pts	
Choice	 	 	241	pts	
NoSon	 	 	280		pts	
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Transcatheter	techniques	:	From	Mitraclip	to	prostheses	
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EMEA	EMEA 2013 2014 2015 2016 '14 / '13 '15 / '14 '16 / '15 
Implants 4,241 5,843 7,005 8,376 38% 20% 20% 

Open accounts 234 303 360 390 29% 19% 8% 
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Percutaneous Valve Repair – MITRACLIP 

Percutaneous Repair or Surgery for Mitr al Regurgitation

10.1056/nejmoa1009355 nejm.org 3

A

Incomplete coaptation
of mitral leaflets resulting

in regurgitation 

Mitral-valve clip is advanced
  through a catheter that is placed
    in the femoral vein, proceeds
       up the inferior vena cava
         into the right atrium, and
          crosses the atrial septum
                          into the left
                             atrium 

The mitral leaflets are grasped
and the clip closed to

coapt the leaflets

The device is steered until aligned over
      the origin of the regurgitant jet, and
            the open clip is advanced into
                 the left ventricle

Mitral valve
   during diastole

Edge-to-edge approximation
of leaflets by the clip 

Edge-to-edge approximation
of leaflets by the clip 

Mitral valve
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      with closed clip
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Reoperation at 1 and 4 years 

respectively; and 2.0 cm2, and 14.7 mm Hg, respectively, at
30-day follow-up. The patient underwent mitral valve
replacement surgery for recurrent MR 61 days after the
index procedure.
Effectiveness endpoint at 4 years. The overall rate of
freedom from death, surgery for mitral valve dysfunction
(other than the assigned treatment in the surgical arm), and
MR 3þ or 4þ was 39.8% in the percutaneous arm versus
53.4% in the surgical arm (p ¼ 0.070) (Table 3).
Severity of mitral regurgitation. The MR severity as
measured by the echocardiography core laboratory is shown

for the percutaneous repair and surgical groups in Figure 2.
Both groups show an immediate reduction in the number
of patients with moderate-to-severe (3þ) and severe (4þ)
MR at discharge. Patients in the surgical group experienced
more MR reduction at discharge and throughout 4-year
follow-up than percutaneous repair group patients. At 12
months and 4 years, the proportions of patients with 3þ or
4þ MR in the percutaneous repair group were 18.8% (28 of
149) and 20.6% (20 of 97), respectively (4 subjects with 3þ
or 4þ MR at year 1 died before year 4; 2 had surgery for
MR; and 7 were observed to have had a reduction in MR to

Figure 3 Continued

(B) Kaplan-Meier estimates of freedom from surgery to treat mitral valve dysfunction at 4 years. In the percutaneous repair arm, any surgery after randomization is considered; in
the surgery arm, only reoperation is considered. Blue lines indicate device group (n ¼ 178); red lines indicate control group (n ¼ 80). CI ¼ confidence interval.

JACC Vol. 62, No. 4, 2013 Mauri et al.
July 23, 2013:317–28 The EVEREST II Trial 4-Year Results
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Ader	Everest		:	Cohorts	&	Registries	?	
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Franzen O. Eur J Heart Failure 2011; 13: 569–576 Ohno Y. Eur Heart Journal 2014; 15: 51246-55 

Influence	of	extra-cardiac	comorbi0es	è	
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2)	QuesSonable	:	Impact	on	mortality	?	

2014	

- 	628	paSents	in	Europe	(25	centers,	8	countries)	
- 	FU	for	secondary	and	primary	MR	
- 1	year	echo	assessement	

-  194	paSents	(brandeburgh,	New	york)	
-  Mortality	versus		Seajle	HF	model	

2015	
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3)	Likely	:	Improved	Symptoms	/	decreased	MR	

2014	

- 	628	paSents	in	Europe	(25	centers,	8	countries)	
- 	FU	for	secondary	and	primary	MR	
- 1	year	echo	assessement	

- 	Meta	analysis		
- 9	studies	
- 875	paSents	
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4)	Complex	:	Echographic	analysis	

2014	

- 	628	paSents	in	Europe	(25	centers,	8	countries)	
- FU	for	secondary	and	primary	MR	
- 1	year	echo	assessement	
- 15	centers	with	>	90%	FU	è	368	echo	at	1	year	

EF	sPAP	
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MITRA.fr Newsletter n°16_28/02/2017 Page 2 sur 3 

MITRA.fr : Evaluation multicentrique randomisée du système de réparation 
percutanée de valve mitrale MITRACLIP™ dans la prise en charge des insuffisances 
mitrales sévères. 

 

Etat d’avancement du projet MITRA.fr 
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	3	years	enrollment	

January	2017	

Deaths	=	19;1%	
Hospit	=	55%	

ESC	August	2018	
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		 					RESHAPE-HF	 					COAPT	 							MITRA.fr	
Sponsor	 Abboj	Vascular	 Abboj	Vascular	 PHRC	/	Abboj	

Méthodology	 ProspecSve,	randomized	 ProspecSve,	randomized	 ProspecSve,	randomized	

Comparison	 OpSmal	Medical	MedicaSon	 OpSmal	Medical	
MedicaSo	

OpSmal	Medical	
MedicaSon	

MR	eSology	 Secondary	MR	 Secondary	MR	 Secondary	MR	

EjecSon	FracSon	 	15	to	40%	 >	30%	 	15	to	40%	
HospitalisaSon	HF	<	12	

months	?	 100%	 		 100%	

High	Risk	PaSents	 		 Surgical	CI	(heart	team)	 Surgical	CI	(heart	team)	

NHYA	 III	to	IV	 II,	III,	IV	 II,	III,	IV	

Principal	Criteria	 %	all	deaths	or	rehospitalisaSon	rate	HF	 Safety	et	efficacy	(hospit	pour	
CHF)	

%		all	deaths	ou	%	hospitalisaSon	HF	
Idem	Shid	Ivabradine	è	Lancet	

Hypothesis	 18	vs	14	%	death	and	0,6	vs	0,45	
hospit	 		 50%	versus	33%	

Lost	pats	 15%	 		 10%	

Number	of	inclusions	 400	x	2	 250	x	2	 144	x	2	

Number	of	centres	 50	 75	 26	

293	+	200		Reshape	2				
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				Transapical	Off	Pump		MV	Repair	
	

	 		2009	:	1er	paSent	
	

	 		2013	:	CE	mark	
	

	 		2014	:	100	Pts	
	

	 	2015	:	300	Pts	
	 		
	 	2016	:	>	600	Pts	

	

2016	

French	PHRC	
Mitrachord	
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Apical	Neochord	
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Severe	P2	prolaps	:		
	-	excess	0ssue		
	-	no	annular	dilata0on	
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PML + AML 
AP 

>	1.25	predicSve	of	success	

No	dilataSon	<	AP	distance	<<<	Leaflet	to	Annulus	Index	
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PML + AML 
AP 

>	1.25	predicSve	of	success	

Leaflet	to	Annulus	Index	>	AP	distance	
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ImplantaSon	Technique	
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What	are	the	forces	?			Which	Tension	is	most	suitable	?	
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	92	paSents	 Dr	Andrea	COLLI	–	Padua	

Age	(years)	 65	(57-75)	

Male	 68	(73.9%)	

Euroscore-II	(%)	 1,17	(0,7-1,9)	

Previous	Cardiac	Surgery	 3	(3,3%)	

-  NYHA	I	
-  NYHA	II	
-  NYHA	III	
-  NYHA	IV	

10	(10,9%)	
42	(45,7%)	
39	(42,3%)	
1	(1,1%)	

MR	grade	
-  Absent/trace	
-  Mild	
-  Moderate	
-  Severe	

		
0	(0%)	
0	(0%)	
0	(0%)	
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	Baseline	CharacterisScs	 Median	(I-III	QuarSle		)	or	N	(%)	

Anatomic	MV	type	
-  A	
-  B	

		
32	(34,8%)	
60	(65,2%)	

Led	ventricular	ejecSon	fracSon	(%)	
-  ≤	30	
-  31-55	
-  >	55	

62	(58-67)	
0	(0%)	

22	(23,9%)	
70	(76,1%)	

Led	ventricular	end	diastolic	volume	(ml/m2)	
-  <	70		
-  70-100		
-  >	100		

81,0	(70,9-91,9)	
20	(21,7%)	
63	(68,4%)	
9	(9,8%)	

Pulmonary	artery	hypertension	(mmHg)	
-  ≤	25		
-  26	–	35		
-  36	–	45		
-  	>	45		

31.5	(26,8-40)	
21	(22,8%)	
34	(36.9%)	
14	(15,2%)	
19	(20.7%)	
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	OperaSve	CharacterisScs	 Median	(I-III	QuarSle)	or	N	(%)	

Neochordae	in	place	(n)	
-  2		
-  3		
-  4		
-  5		
-  6		
-  7	

4	(3-4)	
3	(3,2%)	

26	(28,3%)	
45	(48,9%)	
13	(14,1%)	
4	(4,3%)	
1	(1,1%)	

Conversion	to	convenSonal	surgery	 1	(1,1%)	

	Procedural	ECMO	support			 2	(2,2%)	
	Procedural	IABP	support			 1	(1.1%)	
		Access	site	complicaSons	 0	(0.0%)	
	Ventricular	fibrillaSon	 1	(1,1%)	
OperaSve	Sme	(min)		 130	(116-155)	
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00	

01	

02	

03	

04	

Preop	 Intraop	 Discharge	 1month	 6months	 12months	 24months	

Average	 Type	A	 Type	B	 Type	C	

Type%A! Type%B! Type%C!
Anatomical$
characteris7cs$
of$Mitral$
regurguta7on!

•  Eccentric$regurgitant$
jet!

•  Central$P2$prolapse,$
extension$up$to$50%$
of$en7re$PML.$No$
pericommissural$
involvement.$!

•  No$anterior$leaflet$
prolapse$or$tethering!

•  No$severe$LV$
dilata7on!

•  Eccentric$
regurgitant$jet!

•  Extension$of$
prolapse$to$include$
the$por7ons$of$P1$
or$P3$adjacent$to$
P2!

•  Or$may$have$more$
than$one$
prolapsing$segment$
(P1+P2,$P2+P3)!

•  Prolapse$extending$
towards$the$
commissures,$
involvement$of$
anterior$leaflet!

•  $LV$dilata7on$with$
ini7al$tethering$of$AL$
(gullwing$sign)!

•  $Central$component$
to$regurgitant$jet$
(lack$of$central$
coapta7on)!

•  $Calcified$leaflet$
segments!

$!
Surgical$
Anatomical$
Implica7ons! Op*mal%pa*ents! Good%pa*ents! Challenging%pa*ents!

Anatomical$classifica7on$for$Neochord$
Procedure$

Type	A 	 	Type	B	 	 	Type	C	

MR	grade	è	2	years	FU	

2 years Vilnius Experience,  K. Rucinskas Vilnius, Lithuania  
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1)	Annuloplasty	 2)	Leaflet	repair	
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Patients were followed at discharge and at 1, 3, 6, and 12
months.
Imaging and core laboratory analysis. An electrocardiogram
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
follow-up. Transesophageal echocardiography was per-
formed before the implant and at 3-month follow-up and
analyzed at a core laboratory (Cardiovascular Research
Institute, Washington, D.C.). Coronary angiography was
performed before the implant procedure and at 3-month
follow-up and analyzed at a core laboratory (University of
Colorado Health Science Center, Denver, Colorado).
Computerized tomographic (CT) scans were performed
before and 3 months after the implant procedure and
analyzed at a core laboratory (Ohio State University Med-
ical Center, Columbus, Ohio). Chest X-rays were obtained
at discharge and at 1, 6, and 12 months of follow-up.
Creatine kinase, creatine kinase-myocardial band, and tro-
ponins were measured after the procedure and as indicated
for suspicion of recurrent ischemia.
Statistical methodology. Analysis of safety end points was
performed in all patients. Analysis of efficacy was performed
only in patients with implanted devices. Paired t tests and
Wilcoxon signed rank tests were used to assess the differ-

ences from baseline to follow-up of continuous and ordinal
variables, respectively. A p value of !0.05 was considered
significant.

Results

Baseline features and implantation procedures. A total of 72
patients were enrolled between October 2005 and March
2007 at 8 participating centers in Canada, France, Ger-
many, and Sweden. The mean age was 70.0 " 9.8 years
(range 37 to 90 years); 20 (18%) were women. Diabetes was
present in 17 patients (24%), hypertension in 39 (54%), and
hypercholesterolemia in 39 (54%). Most patients (68%) had
underlying coronary artery disease, as manifested by a
history of prior MI (57%), and/or coronary arterial bypass
graft (47%) and/or percutaneous coronary intervention
(40%). The baseline New York Heart Association (NYHA)
class was I in 4%, II in 42%, III in 50%, and IV in 4%. The
mean left ventricular ejection fraction was 37.8 " 10.7%
(range 23% to 67%). Mitral regurgitation at baseline as
assessed by the core laboratory (transthoracic echocardiog-
raphy in 59 patients and transesophageal echocardiography
in 13 patients) was grade 1# in 8%, grade 2# in 54%, grade
3# in 21%, and grade 4# in 17%.

A B

Figure 1. The Mode of Action of the MONARC Device

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 anchor is positioned
in the anterior interventricular vein, the springlike bridge section is positioned in the great cardiac vein, and the large proximal anchor is positioned in the
ostium of the coronary sinus. The bridge section shortens during the first month after implantation. The putative mechanism of action is a reduction of the sep-
tal-lateral diameter of the mitral annulus with improved coaptation of the leaflets and a reduction in mitral regurgitation. AIV $ anterior interventricular vein;
CS $ coronary sinus; GCV $ great cardiac vein.

J A C C : C A R D I O V A S C U L A R I N T E R V E N T I O N S , V O L . 4 , N O . 1 , 2 0 1 1 Harnek et al.
J A N U A R Y 2 0 1 1 : 1 1 5 – 2 2 The EVOLUTION Phase I Study
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Direct	Annuloplasty	“CARDIOBAND”	
First	in	man	in	2013	
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Which	is	surgical	?	Percutaneous	?	
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European	Heart	Journal	
	

2016	

31	paWents,	IM	foncWonnelles	
•  100%	de	succès	d’implantaWon	
•  Mortalité	30	jours	5%	
•  Mortalité	à	7	mois	9,7%	
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Percutaneous		
Mitral	Plasty	techniques	

Surgical	
MV	Repair	
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Guidage	échographique	de	l’implantaSon	de	la	prothèse		

Vue	en	biplan	de	la	progression		du	guide	à	parWr	de	
l’apex	du	ventricule	gauche	(flèche	bleu)	

Prothèse	mitrale	 Prothèse	mitrale	

Guide	

Conclusion	

TAMI	

Ring	

Neochord	

	
Clip	
	

Intro	



OBADIA	Jean-François 	 	 																											SFCTCV	–	Marseille			7-9	Juin	2017 																																	Download	this	presenta0on	on		«	chircardio-lyon.org		

Systoly	

Valve	in	Valve	

Diastoly	

Conclusion	

TAMI	

Ring	

Neochord	

	
Clip	
	

Intro	



OBADIA	Jean-François 	 	 																											SFCTCV	–	Marseille			7-9	Juin	2017 																																	Download	this	presenta0on	on		«	chircardio-lyon.org		

JACC	
	

2017	

Conclusion	

TAMI	

Ring	

Neochord	

	
Clip	
	

Intro	



OBADIA	Jean-François 	 	 																											SFCTCV	–	Marseille			7-9	Juin	2017 																																	Download	this	presenta0on	on		«	chircardio-lyon.org		

 

MITRA.fr Newsletter n°16_28/02/2017 Page 2 sur 3 

MITRA.fr : Evaluation multicentrique randomisée du système de réparation 
percutanée de valve mitrale MITRACLIP™ dans la prise en charge des insuffisances 
mitrales sévères. 

 

Etat d’avancement du projet MITRA.fr 
 

 

 

 

45

29 28 28 25

9
14

8 11
7 6 6 7 6 3

8 8 5 4 4 6 4 3 3 3 3 4 3 3 3 2 2 3 1 2

12

13

5 2 5

8
5 1

5 5 5 3 4 7
1 1

2 3 3 2 2 2 2 2 1 1 1 2 2 4 2
0

10

20

30

40

50

60

Bilan des 419 patients inclus dans MITRA.fr par centre

Registre (n=113)

Randomisation (n=306)

306

288

113

36

0

50

100

150

200

250

300

350

ja
n

v
-1

4

fe
v
-1

4

m
a

rs
-1

4

a
v
r-

1
4

m
a

i-
1

4

ju
in

-1
4

ju
il

-1
4

a
o

û
t-

1
4

s
e

p
t-

1
4

o
c
t-

1
4

n
o

v
-1

4

d
é

c
-1

4

ja
n

v
-1

5

fé
v
r-

1
5

m
a

rs
-1

5

a
v
r-

1
5

m
a

i-
1

5

ju
in

-1
5

ju
il

-1
5

a
o

û
t-

1
5

s
e

p
t-

1
5

o
c
t-

1
5

n
o

v
-1

5

d
é

c
-1

5

ja
n

v
-1

6

fé
v
r-

1
6

m
a

rs
-1

6

a
v
r-

1
6

m
a

i-
1

6

ju
in

-1
6

ju
il

-1
6

a
o

û
t-

1
6

s
e

p
t-

1
6

o
c
t-

1
6

n
o

v
-1

6

d
é

c
-1

6

ja
n

v
-1

7

fé
v
r-

1
7

Courbes des inclusions

Randomisations cumulées

Randomisations théoriques

Registre cumulé

Centres ouverts

	
PHRC	2014		Mitra.fr	(Secondary	MR)	

											2015 							2016 												2017 								2018	
	

CONCLUSION	è	ProspecSve	French	Studies	

	
PHRC	2015	Mitrachord	Primary	MR	/	surg	
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