
7-1-2014

1

De Meerwaarde van 
Cardio Resynchronisatie Therapie 

bij Hartfalen

De Meerwaarde van 
Cardio Resynchronisatie Therapie 

bij Hartfalen

Dr. Hans Hartog

Diakonessenhuis
en

University Medical Center
Utrecht

Division Heart & Lungs - Cardiology

Continuing Nursing Education
Hartfalen

29 october 2013, Utrecht

Devices & Heart Failure

2001

2007 01/2010

10/201011/2011

ICD’s

ICD lead fractures: a common problem

Sprint Fidelis

Riata

Endotak

Lead Body Competitive Comparison

STJ Durata™
6.8 F (2.3mm)

RELIANCE 4-FRONT™ 
7.3F (2.4mm)

MDT Sprint Quattro™ 
8.4F (2.8mm) ICD “zonder” draad

ICD zonder draad in het hart
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S-ICD implantatie S-ICD

Substudy “QRS morphology”  in MADIT-CRT

MADIT-CRT, HRS 2010

• Improvement of LV function

• CRT

• Indication

• Implantation

• Optimization

Devices in heart failure patients
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ECG LBBB vs CRT

CRT

ECG LBBB vs CRT

CRT

CRTrespons

first day 
after CRT

1 year 
after CRT

2 months 
after CRT

QRS-duration in ‘milestone trials‘

study QRS-duration 
cut-off

RBBB echo QRS-duration
inclusion

PATH-CHF ≥ 120 ms y no 71% > 150 ms

MIRACLE ≥ 130 ms y no mean 166 ms

CARE-HF ≥ 120 ms y
y

(120-149 ms)
71% ≥ 150 ms

COMPANION ≥ 120 ms y no 68% ≥ 150 ms

REVERSE ≥ 120 ms y no mean 153 ms

MADIT-CRT ≥ 130 ms y no 65% ≥ 150 ms

RAFT ≥ 120 ms y no mean 158 ms

RethinQ ≤ 130 ms y y mean 107 ms

EchoCRT < 130 ms y y mean 105 ms

IVCDLBBB

25 mm/s 25 mm/s

Primary endpoint: HF event or death

LBBB Non-LBBB

Zareba et al., Circulation 2011;123:1061-1072
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EchoCRT study
CRT in Heart Failure with a Narrow QRS Complex

Ruschitzka et al., N Engl J Med 2013 DOI: 10.1056/NEJMoa1306687

Indications for cardiac resynchronization 
therapy in patients with …

… permanent atrial fibrillation
… sinus rhythm

… conventional 
pacemaker indications and 

heart failure 

Eur Heart J (2013)   34  (29):  2281-2329
doi: 10.1093/eurheartj/eht150

Table of content

• Optimizing CRT:

• LV lead implantation

• AV and VV delay

Prediction of the optimal LV pacing site:
Interventricular conduction delay

Meine et al., H&E 2001;12:I71-I72

RV-EGM

ECG 

100 mm/s

LV-EGM

RV ventricular depolarisation

LV latest ventricular depolarisation

LV lead position at the side of latest 
electrical activation predicts CRT response

Gold et al., 2011;32:2516-2524

Choosing the right pacing configuration 
of multipolar leads after implantation
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simultaneous BVP BVP with opt. AVD

Q-LVS [ms]:   128

Meine et al., unpublished

RV preactivationLV preactivation
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111 102
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64 y male, ICMP, NYHA III, EF 24%, OMT MRI scan ECG LBTB vs CRT
Sinusrhythm with LBBB

CRT

Case 1:

CRT responder

ECG

CRTrespons

first day 
after CRT

1 year 
after CRT

2 months 
after CRT

Case 1:

CRT responder

X-thorax

ESC Guidelines CRT

Dickstein et al., EHJ 2010

Patient selection
QRS duration

• Guidelines ≥ 120 ms

• PATH-CHF ≥ 120 ms (71 % ≥ 150 ms)

• MIRACLE$ ≥ 130 ms (mean QRS width 166 ms)

• CARE-HF€ ≥ 120 ms (88 % ≥ 150 ms, mean QRS width 160 ms)

• COMPANION1 ≥ 120 ms (68 % ≥ 150 ms, mean QRS width 160 ms)

• PROSPECT ≥ 130 ms (mean QRS 163 ms)

• REVERSE ≥ 120 ms (mean QRS 153 ms)

• MADIT-CRT2 ≥ 130 ms (65 % ≥ 150 ms)

• RAFT3 ≥ 120 ms (mean QRS 158 ms)

• RethinQ ≤ 130 ms (no benefit of CRT)

$ MIRACLE and CONTAK CD meta-analysis: no benefit of pts with RBBB

€ CARE-HF: QRS 120-150 ms required echo asynchrony

1, 2, 3) CRT benefit only in pts with LBBB

?
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MADIT-CRT (III)

N Engl J Med 2009;361

Methods – MADIT-CRT

• enrollment: N = 1820, 12/2004 – 04/2008

• inclusion:

• ICMP NYHA I,II (N = 265, 734)

• NICMP NYHA II (N = 821)

• EF ≤ 30% (mean EF = 24 %)

• QRS ≥ 130 ms (65 % had QRS ≥ 150 ms, 70 % LBBB)

• stable CHF, optimal medication, SR at least 1 m before 

enrollment

• randomization CRT-D (3) : ICD (2)

Moss et al., N Engl J Med 2009;361

Result: death or heart failure event
MADIT-CRT

HR 0.66

Moss et al., N Engl J Med 2009;361

Result – primary endpoint in detail
MADIT-CRT

Moss et al., N Engl J Med 2009;361

Sub-analysis
MADIT-CRT

Moss et al., N Engl J Med 2009;361

Primary endpoint: HF event or death

LBBB Non-LBBB

MADIT-CRT, HRS 2010
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Probleem nonresponders

• Geen LBTB

• Niet optimale lokalisatie

• Hoge drempel

• Phernicus stimulatie

• Geen goede timing

CHF NYHA III, QRS ≥ 120 ms
QRS 132 ms, PQ 178 ms

CRT

Case 2:

CRT non-

responder

•Non  LBBB

•ICMP, ASI

•EF 25 %

CRT non-responder despite optimal LV 
lead placement

Case 2:

CRT non-

responder

X-thorax

ESC Guidelines CRT: NYHA class II

Dickstein et al, EHJ 2010

Venogram of the the coronary sinus

LAO 40° RAO 30°
• Anatomie

• Drempelwaarde

• Phrenicus stimulatie
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Methods: LV “mapping”

LAO 40°°°°
RAO 30°°°°
1

12

2
3

3

1 2 3

LV dP/dtmax at each pacing site:
AVD: 200 ms – 80 ms (BiV pacing)
VVD: 80 ms (LV first) – 80 ms (RV first)

Case report 3
dP/dt (LV pacingsite, AVD,VVD)

Simultaneous BVP (AVD) VV sequential BVP (VVD)

RV preactivation LV preactivation

A non-optimal pacing site can not be compensated 
by optimization of the VV delay

Bogaard et al., Europace 2010;12:1262-69

Quadripolar LV lead

D1

M2
M3

P4

Optimal programming of the 
AV and VV delay?

• Doppler echocardiography

[Jansen et al., Am J Cardiol 2006]

• TDI

[Sogaard at al., Circulation 2002]

• Intracardiac EGM

[Meine el al., Europace 2004]

• LV dP/dt

[van Gelder et al., Am J Cardiol 2004]

220
ms

LVP-RVS RVP-LVS

220
ms

AV timing
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AV optimalisatie VV timing
CRT ECG

Interpretation of the ECG during CRT

LV pacing, posterolateral

I

II III

lead I: negative
lead II: positive/negative
lead III: positive

V1: positive
V6: positive/negative

V1

V6

aVL: negative
aVF: positive

LV pacing
VVI

SR, LBBB

BV pacing

I

II III

lead I: negative
lead II: negative
lead III: negative/positive

V1: positive
V6: negative

V1

V6

aVL: positive
aVF: negative
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BV pacing
(VVI)

SR, LBBB

ECG LBTB vs CRT
Sinusrhythm with LBBB

CRT with optimal AV and VV delay

BV pacing
(VDD)

VRAGEN?


