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Survival probability after repair of tetralogy of Fallot
in childhood according to type of repair
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• Chronic RV failure model

• 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 by far the most frequent dyssychrony pattern in CHD 

Postoperative tretralogy of Fallot



Right bundle branch block

Electromechanical dyssynchrony and RV dysfunction
after repair of ToF
From ECG to mechanical activation and ventricular function

Kubus P, Circulation 2014
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Classic-pattern dyssynchrony
1. Early septal contraction and early lateral wall stretching
2. Peak septal contraction <70 % of ejection phase followed 

by rebound stretch
3. Peak lateral wall contraction after AVC
Correlates wit CRT efficacy
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CRT in pulmonary RV failure
Acute hemodynamic study

Dubin AM et al. Circulation 2003

• N=7 

• RV dysfunction and 
RBBB

• Results
• QRS duration

• cardiac index

• RV dP/dt



Atrial-triggered RV free wall pacing
in complete fusion with spontaneous
ventricular activation (N=28)
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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



Janousek J et al., 2019

2019 May;12(5):e007157. doi: 
10.1161/CIRCEP.119.007157. IF 4,97, Q1, 
Cardiovascular journal ranking: 26



Before

• RV: EDV/ESV 212/172 ml/m2, EF 19 %

• LV:  EDV/ESV 80/46 ml/m2, EF 41 %

6 months after

• RV: EDV/ESV 141/87 ml/m2, EF 38 %

• LV: EDV/ESV 63/28 ml/m2, EF 56 %

VO2 max: 21.0       30.4 ml/kg/min., NYHA II      I.



Conclusions

• Pulmonary RV electromechanical discoordination is associated with:

• Decreased RV contraction efficiency

• Decreased RV function and pathologic remodeling

• RV-CRT may be used for:

• Acute management of low cardiac output in the postoperative setting

• Treatment of chronic dyssynchronous RV failure

• RV-CRT may be used as adjunct to correction of RV volume overload

• Exact indication criteria remain to be established

• Modeling may be hepful in predicting RV-CRT effect


