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PŘEHLEDOVÉ ČLÁNKY
RESYNCHRONIZATION THERAPY FOR FAILING SUB-PULMONARY RIGHT VENTRICLE IN CONGENITAL HEART DISEASE

Resynchronization therapy for failing
sub-pulmonary right ventricle in congenital
heart disease
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Pulmonary right ventricular (RV) dysfunction is present in a number of congenital heart lesions after repair surgery. It is frequently 
associated with right bundle branch block (RBBB) as a source of electromechanical dyssynchrony which may contribute to RV 
failure. RV cardiac resynchronization therapy (RV-CRT) may be used to improve RV function, electromechanical synchrony and 
contraction efficiency. It is effective in the immediate postoperative period as a temporary treatment option. Limited evidence 
also indicates the effectiveness of permanent RV-CRT. Further studies are needed to better define its role in long-term RV failure 
management.

Klíčová slova: congenital heart disease, right ventricular dysfunction, right ventricular dyssynchrony, bundle branch block, 
cardiac resynchronization therapy.

Resynchronizační léčba selhávající subpulmonální pravé komory u vrozené srdeční vady

Dysfunkce subpulmonální pravé komory (PK) je přítomna u celé řady vrozených srdečních vad po chirurgické korekci. Je často 
spojena s blokádou pravého Tawarova raménka (RBBB) jako zdrojem elektromechanické dyssynchronie, která se může podílet 
na selhání PK. Srdeční resynchronizační léčba pravé komory (RV-CRT) se používá ke zlepšení funkce PK, elektromechanické syn-
chronie a efektivity kontrakce. Je účinná v období bezprostředně po operaci jako dočasná možnost léčby. Omezené množství 
důkazů rovněž svědčí o účinnosti permanentní RV-CRT. Abychom lépe definovali její roli v léčbě dlouhodobého selhávání PK, 
bude zapotřebí dalších studií.

Key words: vrozená srdeční vada, dysfunkce pravé komory, dyssynchronie pravé komory, blokáda Tawarova raménka, srdeční 
resynchronizační léčba.

Introduction

Pulmonary right ventricular (RV) dysfunction 

and occasional failure are associated with a num-

ber of congenital heart lesions, most predomi-

nantly but not limited to postoperative tetralogy 

of Fallot (ToF). They are attributed to several factors 

including myocardial fibrosis due to preoperative 

hypoxemia and pressure overload, surgical scar 

and long-term post-repair volume overload cau-

sed by pulmonary regurgitation and frequently 

associated with right bundle branch block (RBBB) 

(1). RBBB is also the most frequent cause of electro-

mechanical discoordination in congenital heart 

disease. In postoperative ToF, RV electromechanical 

discoordination has been associated with decrea-

sed RV ejection fraction, mechanical inefficiency 

and impaired exercise capacity (2, 3) and is hypo-

thesized to play a significant role in RV dysfuncti-

on progression. A recently published study using 

computer modeling showed that the extent of 

negative influence of RV discoordination may be 

greater than previously thought and overweigh 

pulmonary regurgitation during exercise (4). Relief 

of RV volume overload by pulmonary re-valvula-

tion is thought to reverse pathologic RV remode-

ling occurring due to pulmonary regurgitation in 

post-repair ToF patients. However, a decreased 

probability of reverse remodeling has been re-

ported in patients with high RV end-diastolic and 

end-systolic volumes, low RV ejection fraction, and 

those with wide QRS complex (≥ 160 ms) (5). Thus, 

pulmonary valve replacement alone may not lead 

to RV performance normalization. 
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Cardiac resynchronization therapy (CRT) has 

so far been used to treat dyssynchrony in the 

failing systemic (left) ventricle. Robust clinical 

data demonstrate a favorable CRT effect on acu-

te hemodynamics, reverse cardiac remodeling, 

functional capacity, and patient survival. Limited 

evidence suggests a similar CRT effect in children 

and patients with congenital heart disease (6). 

Reports on sub-pulmonary RV resynchronization 

(RV-CRT) are scarce. In this report, we would like 

to briefly review current experience with RV-CRT 

in patients with congenital heart disease.

Temporary RV-CRT

The data published show that acute RV-CRT 

through either RV or biventricular pacing improves 

short-term hemodynamics in both children and 

adults with congenital heart disease and RBBB, 

and has been successfully used to treat right ven-

tricular dysfunction in the acute postoperative 

setting (7). Pacing is applied by temporary epicar-

dial pacing wires placed by the surgeon on the 

right atrium and the late activated free wall of the 

right ventricle. RV resynchronization is achieved 

by atrial-triggered RV free wall pacing in complete 

fusion with spontaneous ventricular activation 

to produce maximal QRS duration shortening. 

A specific attention is paid to complete abolition 

of the broad S wave in standard lead I. The aim 

is to resynchronize the septum and RV free wall 

electrically as well as mechanically. A commercially 

available external dual-chamber pacemaker may 

be used. Temporary RV-CRT performed in this 

way carried a significant short-term improvement 

in hemodynamics in children early after surgery 

for ToF and may be a useful non-pharmacologic 

adjunct to the management of hemodynamically 

compromised patients. Resynchronization effect 

was maximized when pacing from the area of the 

latest RV activation. In another study temporary, 

RV-CRT carried multiple positive effects on RV me-

chanics, synchrony and contraction efficiency (8). 

Permanent RV-CRT

The use of permanent RV-CRT to treat RV 

dysfunction associated with RBBB seems to be 

a further logical step. Unfortunately, published 

evidence is limited. In the first well documented 

report on permanent RV-CRT in a patient late 

after repair of ToF (9) both right and left ventri-

cular function improved significantly within six 

months accompanied by improvement in the 

NYHA class as well as exercise capacity. Data on 

a small series of congenital heart disease pati-

ents undergoing RV-CRT have been presented 

in an abstract form confirming multiple positive 

mid-term resynchronization effects on right 

ventricular systolic function, electromechanical 

synchrony, and contraction efficiency (10). 

Conclusion

RV-CRT appears to be a valuable method 

to treat both acute and chronic sub-pulmonary 

right ventricular dysfunction and failure asso-

ciated with RBBB in patients with congenital 

heart disease. Further studies are needed to 

better define its role in long-term RV failure 

management.
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