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Study (n) NYHA QRS LVEF Rhythm CRT-D?

MUSTIC SR (48) III 150  35% Sinus No

MUSTIC AF (37) III 200*  35% AF No

MIRACLE (453) III, IV 130  35% Sinus No

MIRACLE ICD (369) III,IV 130  35% Sinus Yes

MIRACLE ICD II (186) II 130  35% Sinus No

PATH CHF (39) III, IV 120  35% Sinus No

CONTAK CD (490) II-IV 120  35% Sinus Yes

COMPANION (1520) III, IV 120  35% Sinus Both

PATH CHF II (89) II-IV 120  35% Sinus Both

CARE HF (814) III, IV 120  35% Sinus No

RETHINQ (172) III <130  35% Sinus Yes

REVERSE (610) I-II 120 <40% Sinus Both

MADIT-CRT (1820) I-II >130 <30% Sinus Yes

RAFT (1798) II-III 120 <30% Sinus & AF Yes

Published CRT Studies: Inclusion Criteria



All-Cause Mortality
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HR 0.64 (95% CI 0.48 to 0.85)

P = .0019
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NEJM  March 2005

The CARE-HF Study
CArdiac REsynchronisation in Heart Failure



Intérêt de l’implantation précoce d’un CRT

Gheorghiade M et al. Am J Cardiol. 2005; 96 (6A)
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Indications for CRT in SR



Zareba, Circulation 2011;123;1061-1072



Circulation 2011 ; 123: 1159-66

Position de la sonde VG



Circulation 2011 ; 123: 1159-66



Indications for CRT in AF



CRT and upgrade

 or with conventional

PM indications



CRT-P vs CRT-D







Clinical factors influencing the likelihood to respond to CRT



Take home messages

➢ Evidence forte de l’efficacité du CRT en classe I/II (MADIT-CRT/RAFT…)

 Recommandations 2013 et au-delà…

➢ Retour au « basique » :

 - Efficacité fonction de la largeur du QRS++

 - Etudes négatives sur les QRS fins

 - BBG large+++

 - Rôle du type de BB, sexe, position sonde VG…

 - Notion de super-réponse : QRS large, CMD

 - Rôle de l’échographie : très décevant (pré et post)

➢ Avenir : comment diminuer la non réponse?? Multisite VG, endocarde 

VG… ou plutôt CSP???



Implant Procedure

1. Venous access

2. RV lead placement

3. Cannulate coronary sinus

4. Perform venograms

5. Select target vein and leads

6. Place leads

7. Measure electricals

8. Right atrial lead

9. Remove implant tools

10.Measure final electricals and program device



Steps 1 + 2: Venous access + RV Lead Placement



Right Atrial Anatomical Features

• Tricuspid annulus

• Fossa ovalis

• Eustachian ridge

• Coronary sinus

• Thebesian valve

• Eustachian fossa

• Inferior vena cava



Attain Command

CS Cannulation Catheters

• Attain Command™ family 
features a hydrophilic coating 
for deep seating into the 
coronary sinus

MB2

CS_EH

Attain Deflectable

3D



Counterclockwise 

catheter rotation 

brings tip posterior 

toward CS

Leon, JCE 2005;16(1):100-5

Cannulate Coronary Sinus
Counterclockwise Rotation

Clockwise rotation if implanting 

from the right side



Cardiac Venous Anatomy



Select the LV Lead for the Anatomy



Guidewire Positioning



LV Lead Positioning



PA

RAO 30°

LAO 60°



Slitting Procedure



Check Leads

PA LAO



Use of Contrast Injection Near CS Ostium

….but avoid « blasting away » with contrast !



Right Atriogram for CS os Visualization

Power injection (40cc) 

via pigtail or guiding 

sheath (away from 

atrial wall)



Pericardio-

phrenic vein

Typical LV 

pacing lead

Phrenic Nerve Stimulation
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