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  n’avons	
  pas	
  de	
  conflit	
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        Prévalence de l’IM fonctionnelle 
�  IM fonctionnelle et IC systolique 

 

             grade II ou +     60% des patients 

 

            grade III ou +      40% des patients 

 

           après un IdM      30% des patients 

 

                      …malgré le traitement pharmacologique optimal 

Di Salvo TG, J Am Coll Cardiol 2010, Rossi A, Heart 2011 



Mécanisme de l’IM fonctionnelle 

 

 

Remodelage ventriculaire 

Déplacement des muscles papillaires 

Dilatation de l’anneau 

 



Mécanisme de l’IM fonctionnelle 

�  Caractère dynamique 

�  30% - 70% aggravation à l’effort 
 
�  Corrélation avec l’augmentation de la mortalité  

 Sous – estimation de l’impact de l’IM   
    fonctionnelle 

Bigi R. Cardiovascular Ultrasound 2009, Izumo M. Europ  
J Echocardiography 2011, Lancellotti Circulation 2003 



Impact sur la mortalité et la morbidité 

�  VC > 0.4 cm -> HR x 2  

 

�  VC > 0.7 cm -> survie à 4 ans 55% 

�   VC 0.3-0.69 cm -> survie à 4 ans 57% 

�   VC >0.2 cm -> HR X 6.72 (cardiopathie ischémique) 

 
Rossi A, Heart, 2011, Agricola E, 
 Eur J Heart Failure 2009, Szymanski C, Am J Cardiol 2011 

 



Effect of MR Grade on Cumulative Survival Rate 
for Patients with LVSD 
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36 days, moderate 825 ! 32 days, severe, 676 ! 41
days, P " .0001) (Figure 1) and with TR grade (none
to mild 970 ! 32 days, moderate 762 ! 38 days, se-
vere 713 ! 51 days, P # .0003) (Figure 2). The 1-year
and 3-year survival rates for the MR grades were none
to mild, 73.8% ! 1.9% and 57.9% ! 2.9%; moderate,
70.6% ! 2.5% and 50.2% ! 3.6%; and severe, 59.3% !
3.4% and 34.7% ! 5.1%. The 1-year and 3-year survival
rates for the TR grades were none to mild, 73.4% !
1.6% and 54.6% ! 2.5%; moderate, 65.9% ! 3.0% and
42.1% ! 5.1%; and severe, 58.7% ! 4.2% and 49.0% !
5.4%.

In a separate analysis, we compared the survival rate
of patients with none or trace MR (n # 276) with that
of patients with mild MR (n # 453). No significant
difference was seen in the overall survival rates of
these 2 groups of patients (none or trace MR 1-year
survival rate 74.2% ! 3.1% vs mild MR 1-year survival
rate 72.9% ! 2.4%, P # .54, with log-rank analysis).

Discussion
In this study, we have shown the independent ad-

verse impact of MR and TR in a large consecutive pop-
ulation of patients with LVSD. The additional risk of
death attributable to severe MR and TR in these pa-
tients was found to be 84% and 55%, respectively. Sev-
eral previous studies with smaller patient cohorts have

reported an association between MR and mortality.3,5,9

However, other investigators have found TR to hold
more predictive power.11 To our knowledge, this is
the first study to identify both MR and TR as predic-
tors of mortality in patients with LVSD. In addition,
this is the first study to show the incremental risk for
increasing grades of valvular regurgitation.

Prospective identification of patients at highest risk
of death because of severe CHF remains of the utmost
importance in decision making regarding therapy of
patients with advanced LVSD. Determination of prog-
nosis is necessary for appropriate assignment of lim-
ited and expensive resources, such as cardiac trans-
plantation, left ventricular assist devices, or referral for
valve repair/replacement surgery. This information is
also helpful when counseling patients receiving medi-
cal therapy for CHF and LVSD. This study sought to
define clinical risk factors for death or UNOS-1 trans-
plantation from the data collected on demographic
information, echocardiography, and electrocardiogra-
phy. Our study suggests that color Doppler scan exam-
ination of the heart provides useful incremental prog-
nostic information.

Echocardiography has become indispensable in the
evaluation of patients with CHF. Massive enlargement
of the left ventricular cavity, as measured with M-mode
echocardiography, is associated with poor prognosis in
patients with CHF and has been shown to be an inde-
pendent predictor of total and sudden death when

Figure 1

Effect of MR grade on cumulative survival rate for patients with
LVSD. None to mild (black line), moderate (light gray line), and
severe (dark gray line) MR are depicted separately. With log-rank
analysis: pooled over strata, P " .0001; none to mild versus mod-
erate, P # .09; none to mild versus severe, P " .0001; and mod-
erate versus severe, P # .003.

Table IV. Univariable predictors of mortality

P

Age .005
CAD ".0001
Cancer .0003
ICD .0471
LVEF .043
Heart rate .0012
QRS interval .0575
QT interval .0507
Atrial fibrillation .105
Mitral regurgitation–severe ".0001
Tricuspid regurgitation–severe .0003

Table V. Multivariable predictors of mortality

P
Hazard

ratio 95% CI

Mitral regurgitation–severe .0006 1.845 1.429-2.382
Cancer ".0001 2.172 1.558-3.028
CAD ".0001 2.040 1.598-2.609
Heart rate (beats/min) ".0001 1.010 1.006-1.015
Tricuspid regurgitation–severe .0325 1.549 1.138-2.108
LVEF (%) .0254 0.976 0.956-0.997
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Mod. 1-Y Surv.: 70.6% 
Sev. 1-Y Surv.: 59.3% 



Réduction de l’IM fonctionnelle 
= 

Amélioration du pronostic 

�  Réduction ≥ 1 grade   => amélioration de la survie à 36 mois  

 (HR 0.35, CI 0.13-0.94, p=0.04) 

�  Réduction ≥ 11% du VR => remodelage inverse  

 (sensibilité 90%, spécificité 80%, AUC 0.85) 

�  Réduction ≥ 1 grade => remodelage inverse dans 71 % des cas 

   (6% de risque d’aggravation d’IC vs 57%) 

Liang Y-J. Eur Heart J 2010, van Bommel  
RJ Circulation 2011, Takeda K Circulation 2010  



Réduction de l’IM fonctionnelle 

� Traitement pharmacologique optimal 

 

� Chirurgie cardiaque 

     

� Resynchronisation 

     

� Valvuloplastie percutanée 



VALVULOPLASTIE MITRALE 
PERCUTANÉE 

� Directe  

                         MITRA-CLIP 

 

 

� Indirecte 

                         

                        CARILLON 



Pertinent Anatomical Relationships for 
Percutaneous Annuloplasty Device 

Anatomical Challenges: 
1.  CS / LCx relationship 
2.  Superior CS position 

CS Anatomy Conducive to 
Percutaneous Rx 



Animated Procedure 
Overview 



Delivering the implant 
Echo and fluoro to guide tissue plication 

�  Goal:   
�  Optimize efficacy and implant success 
�  Minimize impact on coronary arteries 
�  Minimize frequency of  recapture (with associated contrast use / venous trauma) 

�  Technique:  
�  Pull the proximal anchor toward the CS target location guided by echo and then 

check position with Fluoro.  Simultaneous use is not recommended. 
�  Confirm adequate coronary artery flow and optimal FMR reduction prior to 

deploying proximal anchor 



Completed EU Multi-Centre Studies 
with the Carillon device 

�  AMADEUS – published in Circulation1 

�  Feasibility study of Carillon system. 
�  30 patients implanted across 6 centers with 6-

month f/u.  
�  Feasibility established with improvement in 

MR, functional status and quality of life. 

 

�  TITAN – published in Eur J. Heart Failure2 

�  Safety and efficacy trial w/ non-blinded, non-
randomized comparison group. 

�  36 patients implanted across 7 centers with 2-
year f/u. 

 
1  Schofer J, Siminiak T, Haude M, et.al., Circulation. 2009;120:326-33. 
2  Siminiak T, Wu JC, Haude M, Hoppe UC, Sadowski J, et.al, EuJHF 2012: 14(8): 931-8. 14 



EFFICACITÉ DU SYSTÈME 
CARILLON 



EFFICACITÉ DU SYSTÈME 
CARILLON 



Carillon Device Evolution 

2005 AMADEUS 

2008 TITAN 

2011 TITAN II 
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ETUDE TITAN II 
 

�  ProspecTve,	
  mulT-­‐center	
  (5),	
  single-­‐arm.	
  

�  Inclusions	
  /	
  exclusions	
  similar	
  to	
  TITAN.	
  	
  

�  30	
  paTents	
  implanted.	
  	
  

�  One-­‐year	
  follow	
  up	
  period.	
  

�  Endpoints	
  similar	
  to	
  TITAN.	
  

�  Safety;	
  Hemodynamics;	
  FuncTonal	
  Status;	
  QoL.	
  

Neuss	
  

Clermont-­‐Ferrand	
  

Poznan	
  

Köln	
  

Frankfurt	
  



TITAN II Study Design 

�  Inclusion criteria 

    Dilated Ischemic or Non-ischemic Cardiomyopathy 

�  FMR moderate to severe ( 2 + to 4 + ) 
�  EF < 40% 
�  NYHA Class II – IV 
�  6 minute walk distance between 150 to 450 meters 
�  Stable on heart failure meds 
 

19 



PSR Clermont-FD Implant Rate 

Subjects enrolled 

N= 19 

Enrolled screen 
failure  
N = 2 

Carillon Device  
placement attempted 

N= 17 

Successful 
implantation 

N= 15 

Non implanted 
N= 2 

Implant Rate = 88% 

1- Unsuitable venous anatomy 
1- LAA Clot 

2- Coronary Artery 
Compromise 

20 



Age (years) 71.9 (58-79) 

Gender M = 60% 

Ischemic 
Non-Ischemic 

7 (47%) 
8 (53%) 

NYHA Class 
   III 
   IV 

 
13 (92%) 
  2 (8%) 

MR Grade 
   2+ 
   3+ 

 
9 (60%) 
6 (40%) 

History of CABG/PCA 7 (47%) 

History of MI 7 (47%) 

Atrial Fibrillation 6 (40%) 

Implanted Patients - Baseline Demographics 

21 



Procedural Data (N=17) 

Procedure length (min) 69.0 ±32.5 

Contrast dye (ml) 170.1 ±66.8 

Cx artery crossing 10/17 (59%) 

Cx artery compromise 2/17 (12%) 

Device Recaptured 4/17 (24%) 

22 



Procedural Safety Issues 

MI 0% 

Cardiac perforation 0% 

Device embolization 0% 

Surgery or PCI  
related to the procedure 

0% 

MAE Rate 0% 

Transient AF 2 (13%) 

Vein dissection  3 (20%) 

23 



1 Month Follow-up 

 

Survival Rate 

100% 

Device Integrity 

100% 
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Functional Data 

Baseline 1 Month % Change 

NYHA class 
N=15 

3.13 ±0.35 2.13 ±0.52 -33.3% 

6MWD (m) 
N=14 

298.6 ±92 375.7±115 + 25.8% 

25 



Echo Data – FMR parameters 

Baseline 1 Month % Change 

MR Grade 
N = 6 2.33 ±0.52 1.66 ±1.03 - 30.6% 

VC (cm) 
N = 4 0.67 ±0.19 0.49 ±0.27 - 23.8% 

RV (ml) 
N = 4 22.6 ±9.7 11.0 ±10.8 - 58.0% 

EROA (cm2) 
N = 4 0.17 ±0.09 0.08 ±0.08 - 61.2% 

MRJA/LAA (%) 
N = 6 32.9 ±8.1% 22.3 ±16.7 - 36.2% 

26 
Corelab analysed data 



Conclusions 1 

�  L‘IM fonctionnelle:  
�  est un facteur aggravant le pronostic de 

l’Insuffisance cardiaque 
�  est sous estimée par l’évaluation échographique de 

repos. 
�  n’est pas une fatalité mais peut être réduite par 

différentes méthodes dont la valvuloplastie 
percutanée par le dispositif CARILLON® 



Conclusions 2 

�  Le dispositif CARILLON ® 
�  Donne des résultats encourageants sur la 

faisabilité et la sécurité 
�  Améliore le statut fonctionnel de tous les patients 

implantés. 
�  Les résultats de TITAN II 

�  Doivent confirmer le maintient de la réduction de 
l’IM et l’amélioration fonctionnelle à un an 

�  Doivent être confrontés au traitement 
pharmacologique par une étude comparative 

28 







EFFICACITÉ DU SYSTÈME 
CARILLON 



TITAN vs TITAN II  
MR Improvement 

 TITAN II Cl-FD (N=4)   TITAN (N=34)  

-19% 

-51% 

Corelab analysed data 
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TITAN vs TITAN II  
Reverse Remodeling 

-19% 

-40% 
-13.6% 

-4.9% 

Corelab analysed data 

 TITAN II Cl-FD (N=5)   TITAN (N=34)  
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Hemodynamic Data – LV assessment 

Baseline 1 Month % Change 

LVEDV (ml) 
N = 6 147.3 ±37.0 137.8 ±35.5 -5.1 

LVESV (ml) 
N = 5 119.3 ±39.0 103.1 ±37.9 -12.5 

LVEF (%) 
N = 5 27.2 ±10.0 31.9 ±8.3 22.1 

34 

Corelab analysed data 



Procedure Overview and Highlights 
 

Therapy Highlights 
•  Coronary Sinus Position 

•  Straightforward Access 

•  Adjustable 
•  Accomodates Variable 

Anatomy 

•  Recapturable 
•  Real-Time MR Assessment 
•  Real-Time Coronary 

Assessment 

CARILLON® Mitral Contour System® 

Perform Venogram Deploy Distal Anchor 

Apply Tension to Plicate Tissue Release Device 
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