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Objectives
• Indications for pacing in pediatrics and adults with congenital 

heart disease (ACHD)

• Complexities of pacing in pediatrics and ACHD 

− How to choose type of pacemaker 
• Transvenous vs. epicardial vs. leadless 

− Specific ACHD cases 



Indications
• Sinus node dysfunction

− Common in Fontan patients and patients status post atrial 
switch procedure

• Advanced second or third degree AV block 
− Congenital 
− Postoperative 

• Prevention or treatment of tachyarrhythmia 

• Cardiac resynchronization therapy in case of dysfunction 



Factors to Consider
• Size of the patient (age and weight) 

• Cardiac and venous anatomy  

• Surgical procedures performed that can affect the access to 
certain cardiac structures

• Number of previous surgical procedures

• Need for future magnetic resonance imaging



Epicardial Pacemaker
When to consider 

−Patients < 15 kg 
−Presence of intracardiac 

shunt lesion
−Limited access to atrium 

and ventricle 
• Single ventricle patients 

post Fontan
−Need for cardiac surgery 

Disadvantages
−Need for cardiac surgery
− Higher chronic stimulation 

threshold
−Higher lead failures and 

fractures, and
−Early depletion of battery life
−Coronary artery 

compression 



Risk of venous 
occlusion is as high 
as 77% in < 5 kg and 
13% in > 5 kg

Konta et al. Circ EP 2016
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• Multicenter, retrospective cohort of 202 
patients with intracardiac shunts: 
1. 64 with transvenous (TV) leads
2. 56 with epicardial leads 
3. 82 with right to left shunts but no 

pacemaker or ICD leads 

• Outcome: occurrence of systemic 
thromboemboli

• Presence of TV leads was an 
independent predictor of outcome 
with greater than 2-fold increased 
risk. 

Khairy P et al. Circulation. 2006
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Perucca et al. Pediatric Radiology 2021
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Mah D et al. Heart Rhythm 2021 



Endocardial Pacemaker
What & when to consider 

−Patient > 15 kg
−Presence of intracardiac 

shunt lesion
−Know the patient’s anatomy 

and surgical history!!!

Disadvantages
−Vascular occlusion
−Thromboembolism risk
−Need for extraction



Chubb H et al. AER 2016



Moore J et al. JCE 2014



Atrial Switch 
Procedures
• High incidence of baffle 

obstruction

• Risk of phrenic nerve 
stimulation w/ LA lead 

• Smooth LV wall 

• CS anatomy
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Leadless Pacemaker 

Shah M et al. Circ EP 2022



Current Challenges with Leadless 
Pacing

• Access 

• AV synchrony 

• Adequate sensing and capture in patients with large VSD patch

• Extractability?

• Long term impact of multiple leadless pacemakers on ventricular 
myocardium 



30 yo w/ TOF status post repair with severe BIV dysfunction (RV EF 27%, LV EF 24%), CRBBB, 
and NSVT. On maximal GDT. 



Mah D et al. JACC EP 2021



Mah D et al. JACC EP 2021



Conclusions
• Device therapy in children and adults with CHD poses unique 

challenges

• One-size-fits-all approach does NOT apply to this population 

• Important to be aware of their anatomy and surgical procedures 
they have had 



Questions?














