
Ji-Eun Ban 

Department of Pediatrics,  
Ewha University Medical Center 

Seoul, Korea 

Management of Pediatric VT 

                         EWHA WOMENS UNIVERSITY MEDICAL CENTER  



VT  in  Pediatric  Pts 
  

                         EWHA WOMENS UNIVERSITY MEDICAL CENTER  

Heart Rhythm 2014;11:e55–e78  

-Structurally normal heart 

      *Channelopathies 

- CHD 



Clinical Presentation of VT 
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• Sustained Monomorphic VT 
   -  RVOT VT 
   - Intrafascicular verapamil-sensitive VT 
   - Incessant VT in infancy 
   - Bundle branch reentry VT 
 
• Sustained Polymorphic VT 
      -  torsades de pointes (TdP)  
      -   Bidirectional VT 

 
* Non-sustained VT 

Heart Rhythm 2014;11:e55–e78  



Management of  Pediatric VT 
 

 
 

 

Medical therapy 

Catheter ablation 

ICD 
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Acute Tx of  wide QRS tachycardia in Pediatric pts 
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Europace (2013) 15, 1337–1382 
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         Idiopathic  VT 
J Am Coll Cardiol 1999;33:2067-72 

98 pts  Idiopathic VT  (mean 47 mo, 0.1-15.1 yrs), 1985-1995  

*25 pts: no antiarrhythmic medications. 

(ESC working group) 

mean FU 47 months (range 12 to 182) 
: no death 
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• Prognosis was better when VT occurred during the first year 
of life (VT resolution in 89%) compared with VT occurrence 
beyond the first year of life (VT resolution in 56%: p ,< 0.01).  

• The clinical profile was more favorable for pts with presumed 
right VT (VT resolution in 76%, Sxs in 25% of pts) compared 
with pts with presumed left VT, where VT resolution occurred in 
37% and Sx in 67% of patients (p <0.01). 
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* Severe cardiac event  
: 3/23 LVT (no deaths), 2/5 CPVT (one death) 

Heart Rhythm. 2010 ;7(12):1725-31 

72pts  Idiopathic VT  (0-18 yrs), 1980-2005  

1. accelerated idioventricular rhythm 
(AIVR; n = 19) : All responded to beta 
blocker 
2. RV  tachycardia (RVT; n = 30)  
   : 2/3 medical Tx, overall success 60 % 
3. LV tachycardia (LVT; n = 23) 
   : 12/13  effective in Ca channel blockers 
 4. catecholamine sensitive polymorphic 
VT (CPVT; n = 5) : beta blockers 

* Ablation : 2/30 RVT (50% success) ,  10/23 LVT (80% success)  
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37 Idiopathic VT pts ( 0- 19 years,  1999-2009) 

Total 81 Pediatric VT Circ J 2010;74:1951–1958 
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57 Idiopathic VT pts ( <18 years,  1995-2016) 

Internat J  Cardiol 2017: 227 ; 595–601 

*Tachy- induced  CM 14% 



         Polymorphic VT in Pediatric pts 
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 True polymorphic VT 
 -  Structural heart Ds, Channelopathy 
  - TdP in LQTS  
 
 Bidirectional VT 
 - CPVT, Andersen-Tawil syn, digoxin toxicity 



         Polymorphic VT/VF  in Adult pts  
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EHRA/HRS/APHRS Expert Consensus on Ventricular Arrhythmias  (2014) 

should be  evaluated for the presence of SHD, inherited arrhythmia 
syndromes, early repolarization, coronary artery spasm, and pro-
arrhythmic effects of medications  



Polymorphic VT/VF in the absence of SHD and potential  Tx 
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EHRA/HRS/APHRS Expert Consensus on Ventricular Arrhythmias  (2014) 



Non-sustained VT in the structurally normal heart 
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EHRA/HRS/APHRS Expert Consensus on Ventricular Arrhythmias  (2014) 



Tx of children with VT and a structurally normal heart 

                         EWHA WOMENS UNIVERSITY MEDICAL CENTER  

Heart Rhythm 2014;11:e55–e78  
1. ASx infants and children with normal ventricular function and frequent but 
isolated ventricular ectopy or accelerated ventricular rhythm should be observed, 
with no medical or ablative therapy ( B). 
2. Infants and children with well-tolerated idiopathic OT VT that is infrequent, slow, 
and self terminating should be monitored, with no medical or ablative therapy 
( B). 
3. Children with VT or frequent ventricular ectopy thought to be causative of 
documented ventricular dysfunction should be treated either medically or with 
catheter ablation*( C). 
4. Children who experience hemodynamic compromise due to presumed 
idiopathic OT VT  should be treated either medically or with catheter ablation* 
( C). 
5. Symptomatic children and infants older than 1 year with presumed 
intrafascicular verapamil-sensitive reentrant tachycardia should have initial 
medical management with a calcium-channel blocking agent or catheter 
ablation* (B). 
6. Infants and children with an acute presentation of polymorphic VT should have 
prompt correction of treatable causes such as electrolyte abnormalities or drug 
toxicity ( C). 



Tx of children with VT and a structurally normal heart 
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Heart Rhythm 2014;11:e55–e78  1. In Asx infants and children with frequent complex or multiform ventricular ectopy, 
beta-blocker therapy can be useful. If this does not control the arrhythmia, 
suppressive therapy with calcium-channel blockers can also be useful. If 
this arrhythmia is very well tolerated and infrequent, only observation can be useful(C). 
2. In symptomatic children with presumed idiopathic OT VT, or with rhythm 
correlated symptoms due to ventricular ectopy or accelerated idioventricular rhythm, 
suppressive therapy with a beta-blocker or catheter ablation can be useful (C). 
3. In infants younger than 1 year with presumed intrafascicular verapamil-sensitive 
reentrant tachycardia, medical therapy with beta-blocker therapy can be useful (C). 

. In infants and children with frequent complex or multiform ventricular ectopy, Tx 
with other agents (class I or III) after failure of ¥â-blockers and/or calcium-channel 
blockers may be reasonable (C). 
2. Catheter ablation* may be reasonable in children with complex ventricular 
arrhythmias where one morphology dominates or when there is a suspected 
trigger that can be targeted (C). 
3. ICD implantation may be reasonable in children or older infants with 
polymorphic VT when the arrhythmia persists after  acute treatable causes have 
been ruled out if sudden death risk persists ( C). 



Treatment algorithm 
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Heart Rhythm 2014;11:e55–e78  



         Medical  Tx 
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 Outflow tract VT 
- Infant  : Beta blocker – initial therapy 
- Children : beta blocker vs. catheter ablation 
                         Class I and Class III (fail to control VT  
                                 with beta blocker) 
 
 Intra-fascicular verapamil sensitive VT 
  - infant : Beta blocker –initial therapy 
 - Children : verapamil vs. catheter ablation 
                        beta- blocker or class III  
                         



         Catheter ablation 
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 In infants-for the Tx of life-threatening, incessant or 
sufficiently frequent to contribute to ventricular 
dysfunction and cannot be controlled medically 
 

 Ablation risks are greater for children weighing less 
than 15kg. 
 

 Extracorporeal support in ablation for incessant VT  

 



    Ix for catheter ablation in children with idiopathic VT  
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Catheter ablation is recommended in children with: 
1. Ventricular dysfunction or hemodynamic compromise presumed to be due to 
ventricular ectopy or tachycardia, either as primary therapy or in pts not controlled 
medically ( C). 
2. Intrafascicular verapamil-sensitive reentrant tachycardia, either as primary 
therapy or if not controlled by calcium-channel blockers ( C). 

1. Symptomatic children with presumed idiopathic OT VT ( C). 
2. Symptomatic children with rhythm-correlated symptoms due to frequent ventricular 
ectopy or accelerated idioventricular rhythm ( C). 

Catheter ablation may be reasonable to consider in children with polymorphic 
ventricular arrhythmia where one morphology dominates or when there is a 
suspected trigger that can be targeted (C). 

Heart Rhythm 2014;11:e55–e78  



    Implantable cardioverter-defibrillators 
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 SCD is rare in pediatric pts with VT in the normal 
structural heart . 
 

 The  ICD implantation is not recommended in 
pediatric pts with VT  without evidence of  underlying 
structural heart ds, myopathies, and channelopathy. 
 

 ICD implantation may be reasonable in children or 
older infants with polymorphic VT when the 
arrhythmia persists after  acute treatable causes have 
been ruled out if sudden death risk persists.( Class 
IIb,C). 
 
 



         Lifestyle modifications: exercise restrictions 
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 asymptomatic athlete without SHD and short (<10 
beats) bursts of monomorphic VT  (< 150 beats/min)  
that suppress or do not worsen during exercise -  
eligible to  participate in all competitive sports.  
 

 In the absence of cardiac Ds, arrhythmogenic 
conditions (channelopathies and cardiomyopathy), 
and a family Hx of  SCD and Sx (presyncope, 
lightheadedness, and exertional fatigue) - allows for 
all sports participation except in those with high 
risk of syncope. 

Bethesda Conference #36  &  ESC consensus statements 



Summary 
 Beta -blockers are almost always the first-line 
therapy chosen for infants with idiopathic VT. 

 
 Catheter ablation for VT is recommended in children 

with ventricular dysfunction or hemodynamic 
compromis and Intrafascicular verapamil-sensitive 
reentrant tachycardia. 
 

 The  need of ICD implantation is rare in pediatric VT 
pts without evidence of  underlying structural heart ds, 
myopathies, and channelopathy. 
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Thank you for your attention ! 
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