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SVT & RFA in neonates & infants 

 Most infants & neonates “outgrow their SVT” 

 PJRT & JET require on going Rx 

 SVT resolves in 60 – 90% by 1 yr of age 

WPW disappears in 40% by 1 yr of age 

 AET under age 3 has high chance of resolution  
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RFA in children 



 

 

Kugler JD et al. N Engl J Med 1994; 330:1481-1487 

 1991 – 1992 

 653 patients 

 Complication rate 

 Periprocedural = 3.7% 

 Late total = 4.8% 

Wt < 15 kg = signific 

 

RFA in children 
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RFA in children 



 

 

RFA in lambs 

Saul JP et al. Circulation 1994, 90:492-499 



 

 

RFA in lambs 

Saul JP et al. Circulation 1994, 90:492-499 

 Lambs; 8 – 12 kg 

 Epicardial ablation in 15 

 Duration & temperature effect on lesion size 

 Endocardial ablation 

 RFA – 7F 4 mm tip 20 W, 60 sec, 60o 

 RA, RV, LA, LV & RAV groove & LAV groove lesions 

Sacrificed Acutely, 1 & 8.5 months 



 

 

RFA in lambs 

Saul JP et al. Circulation 1994, 90:492-499 
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RFA in neonates & “infants” 

 

 

 1989 - 1999 

 Blaufox A D et al. Circulation 2001;104:2803-2808 
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RFA in neonates & “infants” 

 

 

Blaufox A D et al. Circulation 2001;104:2803-2808 

 12 complications / 137 pats < 1.5yrs 

 17 complications / 231 pats < 15kg & > 1.5 yrs 

 < 15 kg more complications than > 15kg 

 



Emergency AV Node ablation 

 

 

Erickson, CC, PACE 1995; 18: 1959-62.  

 3 kg neonate – incessant SVT 

 ECMO – controlled - 2nd ECMO 

 Recurrent SVT 

 RFA of AVN with 7F catheter 

 Remained in CHB 

 Pacemaker implanted 

 Ventilator dependent 

 Died at 2 months 

 Liver failure 



Rychik J. Pediatr Cardiol 18:447–450, 1997. 

 Term gestation 

 3.1 kg 

 Age 3/52 

 Failed medical Rx 

 4F quad via SCV 
 5 F ablation via Umb vein 
 15 W x 20 sec & 10 W x 50 s 

 SR with int CHB 

 Epic DDD 

 SR with RBBB 

 

 

RFA for JET 



 5 infants 

 2.5 - 8 months 

WPW with cardiac arrest x 1 

Refractory SVT x 2 

Tachymyopathy x 1 

Planned cardiac surgery (DORV) x 1 

 5 F ablation catheter 
 25 W for 15 - 60 s 

 ST changes in 1 – normal coronary angio 

 Peric effusion in 2 

 No recurrence at 18 months  

 

 

RFA in infants 

Benito F. Heart 1997;78:160–162 



 4 “infants” 

 2 – 3 months in 3; 17 months in 1 

 Heart failure / LV dysfunction 

 Failed medical Rx 

 5 F ablation catheter 
 15 - 40 W for 10 - 40 s 

 CHB in 1 

 2.5 months at RFA 

 Pacemaker 

 Recurrence in 1 

 Medical Rx for 7 months 

 2nd ablation 

 

 

RFA for PJRT 

De Giovanni et al. Heart 1998; 79: 588-592.  



Radiofrequency Ablation of Fascicular VT in 1 yr old in severe heart failure ~ 10 kg 

De Filippo P et al. Europace 2011;13:1052-1055 

 1 year old 

 ~ 10 kg 

 Poor LV function 

 Failed medical Rx 

 Single catheter ? F 

 Trans-septal puncture 

 30 W, 65 °C, 60 s  

 



Osborn DA et al. J Paediatrics & CH 1999; 35: 406-408. 

 Prem 35 weeks gestation 

 3.7 kg with hydrops 

 Poor LV function 

 Failed medical Rx 

 RFA at 24 hours of age 

 2 x 4 F quads 

 5 F ablation via PFO 
 25 W, 60 s  

 Well at 1 year 

 

 

 

RFA at 24 hours of age 



Brugada J et al. PACE 2002; 25: 866-868. 

 Fetal SVT on RX 

 C/S at 32 weeks gest 

 1.8 kg ventilated 

 5 F ablation via PFO 
 25 W, 50oC, 20 s x 1 

 

 

RFA at 4 days of age 



Kolditz et al. Eur J of Pediatrics 2005; 164: 559-562. 

 Fetal SVT & hydrops 

 Prem 32 weeks gestation 

 1.7 kg ventilated 

 Age 3/52 

 2.0 kg 

 TO atrial pacing 

 5 F ablation via PFO 
 25 W, 55oC, 30 s x 1 

 Echodense lesion in LA 

 - resolved at 3 months 

 Coronaries & LV normal on echo 

 

 

RFA at 3 weeks of age 



Balasundram R. JCE 2009; 20: 216-220. 

 4 month infant 

 Incessant SVT & FTT 

 Failed Mx – DC shocks 

 EP 

 5F quad via FV 

 4F via SCV  

 4F via FA 

 Earliest VA in His 

 Earlier non-coronary cusp & a “pathway potential” 

 5 F ablation via FA; 25 W, 55oC, x 1 
 Well at 12 months 

 

 

RFA via non-coronary cusp 



Ablation of a Postero-Septal Accessory Pathway in a 12 yr old boy 
6F catheter 4 mm tip; 4 x 30-60 sec applic at 60o 

Khanal S, Cath CV Int 1999; 46: 59-61.  



Coronary artery damage 

 

 

Schneider HE, Heart Rhythm,  6  (2009), pp. 461–467.  

 Prospective coronary angio pre & post RFA (5.5 – 130 kg median 47) 

 Asymptomatic narrowing in 2/117 children with RFA of APs 

 Posteroseptal RFA in 12 & 9 yr old (40 & 44 kg) 

 Minor ST changes – no enzyme rises 

 



Schneider HE, Heart Rhythm,  6  (2009), pp. 461–467.  



Ablation of a Postero-Septal Accessory Pathway in a 35 yr old man 
Irrigated tip at 38 W & 30 deg 

 
Journal of Cardiovascular Electrophysiology 
Volume 22, Issue 8, pages 941-942, 14 JAN 2011 
 

http://onlinelibrary.wiley.com/doi/10.1111/j.1540-8167.2010.01985.x/full


AVNRT ablation in 2.5 yr old 

 

 

Blaufox et al.  JCE 2004; 15: 97-100. 

 15.5 kg 

 Slow pathway 

 4 applications 9, 11, 18 & 60 sec 

 Temp 61 – 69o 

 Power 13 – 46 W 

 ST changes during non sustained AVNRT after RFA 

 Coronary angio; GTN; Solumedrol 

 GTN on ITU until CK & troponin had fallen 

 Coronary angio at 2 days & 2 months 



AVNRT ablation in 2.5 yr old 

Blaufox et al.  JCE 2004; 15: 97-100. 

 

 



AVRT ablation in 5 week old 

 

 

Paul T et al. JCE 2003; 14: 1004 -1006. 

 5 kg 

 Cardiogenic shock with SVT 

 Failed medical management 

 4 F quad to His 

  5 F ablation via PFO 

 TO atrial pacing 

 11 applications at 30 W & 60oC 

 7 test of 10 sec 

 4 ablations for 30 sec  

 ST changes - Coronary angio – GTN 

 Heparin infusion 

 Regional wall abnormality – MR – MVR at 2 weeks 

 Perforation of MV 



AVRT ablation in 5 week old 

 

 

Paul T et al. JCE 2003; 14: 1004 -1006. 





Shebani S et al. 

 1993 - 2007 

 8/13 UK centres 

 19 children – 21 procedures 

 Age .9 – 11.9 months; median 3 

 Weight 3.5 – 10 kg; median 5.2 

 Tachymyopathy 10, H/dynamic collapse 9 

 Incessant 14, Frequent 4 

 Drug resistant 17; complications 5 

 Elective 1 (pre Glenn shunt) 

 RFA on ECMO in 3 

 

 

 

RFA < 1 year in UK 



Shebani S et al. 

 Acute success in 21 procedures 

 Recurrence in 7; 2 redo in infancy; 2 redo 1 – 2 yrs 

 2 re-recurrence 

 No mortality 

 Tamponade 2 

 MV perforation (L lat AP) – moderate MR in 1 

 CHB (PJRT) – pacemaker 

 Transient HB in 2 – 1 residual 1st o  

 Skin burn in 1 

 Effusion and MV thrombus (resolved) in 1 

 

 

RFA < 1 year in UK 



 14 piglets; 65 days; 5 kg ; 3 control adults 

 6F catheter; lesions in RA & RV;  60°C; 60 s  

 7 in treatment group 

  10mg/kg hydrocortisone IV 

  1 mg/kg prednisone x 29 days 

 Sacrificed at 8 months = 40 +/- 4.6 kg 



Right ventricle Controls (A–C) and Steroid (D and E) 

Arfelli E et al. Europace 2011;13:121-128 

 Atrium 

 Rx  11 +/- 5 mm 

 unRx 13 +/- 7 mm 

 Adult   6 +/- 1 mm 

 Ventricle 

 Rx  12 =/- 3 mm 

 unRx 11 +/- 3 mm 

 Adult  6 =/- 1 mm 

Effect of Steroids on lesion size: 6F ablation catheter 



 

 

Is Cryo better than RF ?? 

Khairy P et al. Circ Arrhythm Electrophysiol 2011;4:211-217 



 

 

Cryo vs RF < 10 kg 

 32 piglets 

 1 – 3 months; < 10 kg 

 2 RA, 2 RV, 2 RAV groove & 2 LAV groove lesions 

 Cryo – 7F, -80o for 4 min 

 RFA – 7F 40 W, 60 sec, 60o 

 Sacrificed: acutely, 1, 6 & 12 months 

 Weight increased to 18, 46 & 63 kg 

Khairy P et al. Circ Arrhythm Electrophysiol 2011;4:211-217 



Epicardial surface 1 year after ablation. 

Khairy P et al. Circ Arrhythm Electrophysiol 2011;4:211-217 



Histological characteristics of cryothermal and radiofrequency ablation lesions. 

Khairy P et al. Circ Arrhythm Electrophysiol 2011;4:211-217 



Coronary artery & Cryo 

 

 

Kriebel T, Pacing Clin Electrophysiol,  32  (2009), pp. 1197–1202.  

 Prospective coronary angio pre & post Cryo 

 No narrowing in 10 piglets restudied 

 5 at 48 hours 

 5 at 3 – 6 months 

 Justification for using Cryo in neonates & infants ? 

 



Cryoablation <15kg & <5 years 

 11 centres; 61 patients; 68 procedures 

 8 days – 9.9 years; median 3.5 yrs!! 

 2.3 – 23 kg; median 15.2!!! 

 No Cx in cryo only; 74 % success; 20% recurrence 

 8/52 = transient AV block 

 (1 death at 8 days in 3.5 kg single V - incessant AVNRT 

    from CHF & infection) 

 Cx in 2/16 with additional RF; 30% recurrence 

 4 < 1 month & 6 < 1 year – refractory SVT & CHF 

 

 

LaPage MJ et al. AJC 2011;108, 565-571. 



Cryoablation < 5kg & < 5 years 

 2.3 kg incessant SVT 

 Peric eff & arrest during procedure 

 Mitral regurg – MVR 

Posterior scallops macerated 

Thermal damage on annulus; free wall necrosis 

 Mediastinitis 

 Subdural Hx on anticoag 

 Endocarditis 

 2nd MVR 

 

 

LaPage MJ et al. AJC 2011;108, 565-571. 

 Weight unknown with EAT 

 SVC obstruction at 2 months 

 Stent implantation 



Cryoablation of Congenital Familial Junctional Ectopic Tachycardia 

 

Journal of Cardiovascular Electrophysiology 

Volume 18, Issue 7, pages 773-776, 21 FEB 2007 

 1 year old 

 8 kg 

 FTT 

 TO Atrial pacing 

 5 F decapole 

 7 F cryocath – 4mm tip 

 Esmolol & Atrial o/drive 

 6 mm tip x 4 min x 2 

 

http://onlinelibrary.wiley.com/doi/10.1111/j.1540-8167.2007.00775.x/full


Conclusions 

 RF Ablation in neonates & infants carries a 
higher risk than in children > 15 kg 

 5F catheter is preferred 

 Power, temperature & duration should be reduced 

 Cryoablation is less effective than RFA but may 
be slightly safer ? 

 Catheter size & stiffness are not ideal in neonates  

 Ablation is appropriate and can be effective: 

 Truly drug refractory patients 

 Severe haemodynamic compromise 

 

 






