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What are the indications for CRT?

Specific for CHD 

EF <45 %



Freedom from PV replacement

Post-repair tetralogy of Fallot

Chronic RV failure model

+ 

right bundle branch block



Therrien J, Am J Cardiol 2005

Oosterhof T, Circulation 2007

Henkens IR, Ann Thorac Surg 2007

Baumgartner H et al. EHJ 2010

Kutty S et al. J Am Soc Echocardiogr 2008

Geva T et al. Circulation 2010

• Decreased probability of RV reverse remodeling after pulmonary valve
replacement
– RVEDV >150 to 170 mL/m2  or RVESV > 82 to 90 mL/m2

– RV EF ≤45%

– QRS ≥160 ms!

• PVR alone may not lead to RV myocardial performance normalization
• Myocardial fibrosis/scar?

• Dyssynchronopathy?

• RBBB is frequent

Post-repair tetralogy of Fallot



Electrical activation delay as cause of clustered
dyssynchrony

• Is there a conduction delay within the failing ventricle?

• If so, think about CRT!

Right bundle

branch block



Electrical imaging in dyssynchrony
Ultra-high frequency ECG

UHF-ECG lead positions UHF ECG map

Own unpublished data



Classic-pattern dyssynchrony Speckle tracking: RBBB

Risum N, Am Heart J 2012

Mechanical imaging in dyssynchrony
Speckle tracking echocardiography
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Pulmonary RV CRT 
Acute hemodynamic study

Dubin AM et al. Circulation 2003

• N=7 

• RV dysfunction and 
RBBB

• Results
• QRS duration

• cardiac index

• RV dP/dt



Mechanical effects of pulmonary RV-CRT
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Janousek J et al., 2019

N = 6



RV mechanical discoordination

RV contraction efficiency

Adapted according to: Kirn et al., AJP Heart and Circ. Phys. 2008; 10.1152/ajpheart.00106.2008

Circ Cardiovasc Imaging 2017



1. LÉKAŘSKÁ FAKULTA

Univerzita Karlova  

MECHANICAL WORK

PUMP WORK: mechanical work, 

done by the ventricle

MYOCARDIAL WORK: mechanical

work done by the myocardium

Computational modelling of RV dyssynchrony

RV pump work

RV myocardial work

Ložek M et al. Europace 2024
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Cardiac output at maximum exercise

Ložek M et al. Europace 2024

Computational modelling of RV dyssynchrony



Summary

• RBBB most common dyssynchronopathy in CHD population

• ECG and ECHO is able to identify RV CRT correctable substrate

– Classic pattern dyssynchrony

• Basic principles of RV CRT are the same as for LV CRT

• RV CRT improves RV metrics and contraction efficiency

– Evolves to an additional strategy for treatment of chronic RV 

dysfunction (ToF, Ebstein and similar)

– Survival benefit to be seen



Thank you for your attention

Stay synchronized



Pulmonary RV CRT for Ebstein’s anomaly?

2022
4-years old girl, Ebstein anomaly, recurrent SVT

AP ablation, Cone repair , RV CRT


