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ECG changes

Left anterior hemiblock QRS morphology – superior axis



Pacing for AV block in AVSD

• Surgical AV block in the majority of AVSD requiring pacing

• Repair in infancy

– Epicardial pacing

• Later on if pacemaker needed

– Standard strategies of PM implantation including CRT if clinically
indicated

• CS ostium location if transvenous CRT lead planned?

– Conduction system pacing not yet described

• LBAP likely not simply feasible because of anatomy
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Proportion of pts with LVEF<55 %

Preservation of LV function (LV EF ≥55 %):

LV apical/lateral pacing: OR 8.26, p=0.018

Pediatric patients with a systemic LV who are scheduled for epicardial lead implantation 

should be paced from the LV apex or free wall, whereas the right ventricular free wall 

and outflow tract should be avoided. 

Janousek J et al. Circulation 2013;127:613-623

Cross-sectional study (N=178, 21 centers)

Permanent epicardial pacing in children
Preserving ventricular function by choosing the optimal ventricular pacing site



Results of LV apical pacing
LV contraction pattern

Kovanda J et al. Left ventricular apical pacing in children: feasibility and long-term effect on ventricular fucntion. Europace 2019

LV apical pacing Normal heart, non-pacedRV free wall pacing



RV free wall pacing

LV contraction pattern in epicardial pacing

Kovanda J et al. Left ventricular apical pacing in children: feasibility and long-term effect on ventricular fucntion. Europace 2019

LV apical pacing Normal heart, non-paced



Results of LV apical pacing
Structurally normal heart vs structural heart disease vs normal controls

AVSD in 5

Kovanda J et al. Left ventricular apical pacing in children: feasibility and long-term effect on ventricular fucntion. Europace 2019



Results of LV apical pacing
Pacing system survival

Kovanda J et al. Left ventricular apical pacing in children: feasibility and long-term effect on ventricular fucntion. Europace 2019

Freedom from pacemaker-related surgical revision

(elective generator replacement excluded).
Freedom from generator replacement for battery depletion



Tachyarrhythmias

• Mainly supraventricular

– Congenital substrates for SVT
• Accessory pathways

– Midseptal pathways not present

– Cave ablation in posteroseptal area: posterior AV node displacement

• Atrioventricular nodal reentrant tachycardia

• Twin AV nodes

– Acquired substrates
• Cavo-annular isthmus dependent IART

• Atriotomy dependent IART

• Complex biatrial IART

• Focal atrial tachycardia

• Atrial fibrillation



• Outcome

– All AVSD successfull

– No permanent AV block

• Pecularities

– An inverted relationship of the slow
and fast pathways

– Left-sided ablation of the posterior 
extension of AV node



Twin (dual) AV nodes

Epstein MR et al. JCE 2003

Typically in unbalanced AVSD and dextroisomerism



Ablation of SVT due to twin AV nodes

Superior AV node/His bundle

Inferior AV node/His bundle
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Ablation substrates

IART (cavo-annular
isthmus)

IART (atriotomy)

IART (biatrial)

Atrial fibrillation

• N=56

• Age 38.1±17.4 years

• Acute success = 96.4 %
– 1.6 arrhythmia/patient

• Repeated ablation
– 15 (26.8 %) of patients

– Left-sided and biatrial mechanism





His
Normal His location

Lateral cavo-annular ablation line 

Usual cavotricuspid isthmus ablation line 

Cavo-annular-dependent flutter



Atriotomy
Ostium primum patch 

Double loop circuit around the right 

AV annulus and around atriotomy



Summary

• Arrhythmias in AVSD not particularly different from other
types of biventricular hearts

– With the exception of functionally univentricular AVSD

• Same treatment principles apply

• LV apex should be the preferential pacing site early on

• AV conduction system anatomy needs to be acknowledged
to prevent AV block during ablation

• Unusual and complex ablation substrates may be present
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