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• Unconditional criteria - symptoms 

• Relative/open to question criteria – reaching of rate criteria 
recommended by association guidelines (low levels of evidence) 

Indication criteria for permanent pacing 

• Adverse effects of bradycardia vs. adverse effects of pacing 

 

• Neonates / infants HR < 50 BPM 

• Asymptomatic children > 1 year, HR < 50 BPM 

 



Study outlines 

Aims 

• Evaluate natural history of complete non-surgical AV block 

• Find possible predictors for pacemaker implantation 

Methods 

• Single-centre retrospective study, period 1977-2016 

• N = 95 consecutive paediatric patients with non-surgical 
complete AV block 

• Age at first presentation: median 4.05 (IQR 0.11-10.30) 

• Follow-up median 0.8 (IQR 0.02-7.07) years; 347 patient-years 

Endpoint 

• Pacemaker implantation according to guidelines 



Results: Heart rate profile (24-hour Holter ECG) 

Mean heart rate Maximum RR interval Minimum heart rate 



Results: LV size and function (ECHO) 



Results: Relationship of LV size and mean heart rate 



Results: Physical development 



Results: Freedom from pacemaker implantation 

Presentation mean 24-hour heart rate >58 beats/min 
(>75th percentile) -> freedom from PM within 5 years  
(91.7% vs 44.4%; P < 0.001).  



Results: Predictors of pacemaker implantation 



Conclusions 

Natural history 

• Age dependent decrease in heart rate 
• Fastest in the first two years of live 

• Increased left ventricular size related to bradycardia and normal systolic function 

• Normal physical development 

Predictors of pacemaker implantation 

• Mean 24-hour heart rate at first examination regardless of age at the time 
• Identification of low/high risk groups of patients  

• Rational adjustment of follow-up frequency 



Study Limitations 

• Patients who underwent PM implantation immediately after presentation did 
not allow for the evaluation of the natural course of CAVB.  

• A sufficient number of patients were followed for a substantial amount of time 
(349 patient-years) 

 

• Impact of PM technology development not assessed  

 

• Maternal antibody status not known in majority of patients 

 

• Genetic background was not evaluated as a risk factor 



Study results in context 

• Current elective pacemaker 
implantation criteria for children with 
non-surgical complete AV block are safe. 

• Caretakers/parents should be reassured 
by normal LV function and physical 
development despite bradycardia. 

• This study cannot answer the question 
whether current implantation criteria 
are too strict. 

• Prospective studies to answer such 
question are not possible nowadays. 


