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Ventricular	ectopy	in	children	

•  Ventricular	ectopy	in	children	is	quite	common	
– Usually	an	incidental	finding	

•  Prevalence	varies	with	age	
– Neonates	nearly	20%	
–  Toddlers	and	school	age	10%	
–  Teenagers	20-30%	

•  Frequent	ventricular	ectopy	is	rare	
•  <	5%	with	more	than	50	PVCs/24h	
•  <	2%	with	mul6form	PVC’s,	couplets	or	NSVT	

•  Ventricular	ectopy	in	children	mostly	has	benign	
course	



Idiopathic	VT	in	pediatric	pa6ents	

•  VT	is	a	rare	condi6on	in	the	pediatric	age	group	
–  1.8%	of	children	undergoing	EPS	
– NSVT	or	sustained	VT:	0.2-0.8/10	000	children	

•  More	than	half	resolved	spontaneously	
Iwamoto	et	al.	Circ	J	2005;69:273-276	

–  Sustained	VT	1.1	episodes/100	000	children	
•  50%	no	structural	heart	disease	
•  Mortality	only	in	pa6ents	with	heart	disease	(36%)	

	Roggen	et	al.	Am	J	Cardiol	2008;101:	852-854	

•  Idiopathic	VT	in	pa6ents	with	normal	hearts	
carries	a	good	prognosis		
	



Ventricular	ectopy	in	children	

•  Benign	vs.	sign	of	cardiac	disease?	
– RVOT	PVC	vs.	ARVC?	
– Developing	cardiomyopathy?	
– Very	frequent	PVCs	can	lead	to	LV	dysfunc6on	

•  Cutoff	20	-	30%	



Ventricular	ectopy	in	children		
– natural	history	

•  163	children	with	V	arrhythmias,	no	heart	
disease	

•  PVCs	78,	V	couplets	39,	VT	46	
•  Age	at	diagnosis	9-10	years	
•  Follow-up	5.5-7	years	

– Disappearance	of	V	ectopy	
•  PVC’s	23%	
•  Couplets	38%	
•  VT	65%	

Tsuji	A	et	al.	Jpn	Circ	J	1995;59:654-662	



Ventricular	ectopy	in	children		
– natural	history	

•  59	children	with	ventricular	ectopy	
•  35	male,	24	female	
•  Age	at	first	visit	7.1	+/-	4.3	years,	follow-up	3.1	+/-	3.1	years	
•  ECG,	Holter,	exercise	test	

–  PVCs	
•  LBBB	36%	

–  83%	inferior	axis,	17%	superior	axis	
•  RBBB	41%	
•  Indeterminate	23%	
•  Uniform	69%	
•  Couplets	47%	

Beaufort-Krol	et	al.	Europace	
2008;10:998-1003	



Ventricular	ectopy	in	children		
– natural	history	

•  PVCs	in	children	–	natural	history	
–  PVCs	total	group	14.8%...4.2%	(1-3	yrs	and	>	16	yrs)	
–  PVCs	of	RV	origin	persist	(LBBB)	

•  12.3%	…	11.7%	(1-3	yrs	and	>	16	yrs)	
–  PVCs	of	LV	origin	resolve	(RBBB)	

•  16.3%	…	0.6%	(1-3	yrs	and	>	16	yrs)	
– No	repe66ve	monomorphic	or	sustained	VT	

•  Echocardiography	remained	normal	
•  Exercise	test	

•  PVCs	suppressed	by	exercise	in	51/59	

Beaufort-Krol	et	al.	Europace	
2008;10:998-1003	



Pfammamer	and	Paul.	J	Am	Coll	Cardiol	1999;33:2067–2072	

•  98	pediatric	pa6ents	
•  Age	at	presenta6on	5.4	yrs	(0.1-15.1)	
•  Symptoms	or	LV	dysfunc6on	in	36%	
•  Heart	failure	or	syncope	12	%		
•  Propor6on	of	symptoma6c	pa6ents	increased	
with	increasing	VT	heart	rate	



Pfammamer	and	Paul.	J	Am	Coll	Cardiol	1999;33:2067–2072	

•  Presenta6on	in	the	first	year	of	life	
–  	spontaneous	resolu6on	in	89%	

•  Presenta6on	later	in	life	
– Spontaneous	resolu6on	in	56%		



Idiopathic	VT	-	infants	

•  31	infants	with	VT	
–  No	heart	disease	
–  Presenta6on:	median	1	day	(1-255	

days	
–  VT:	mean	213	bpm	(171-280	bpm)	
–  Treatment:	median13	mos	(3-105	

mos)	
–  Last	VT:	median	59	d	(1-836	d)	

–  Spontaneous	resolu6on	in	all		

Levin	MD	et	al.	Cardiol	Young.	2010;20:641-647	



Pediatric	idiopathic	VT		

Iwamoto	M.	Circ	J	2011;75:544-555	



RVOT-VT	in	children	
•  48	pa6ents	

•  Median	age	at	diagnosis:	8.2	yrs	(0.1-17)	
•  Incidental	finding	81%	
•  Near	syncope	or	syncope	15%	
•  Other	4%	
•  Median	follow-up	22	mos	(1-210)	

•  Decreased	LV	func6on	in	1	pa6ent	(2%)	
•  Medical	treatment	54%	

•  Frequent	ectopy	and	symptoms	
•  Medical	treatment	and	observa6on	equally	associated	
with	reduc6on	in	ectopy	

•  Observa6on:	13%	…	0.1%	
•  Medica6on:	19%	…	0.9%	

•  No	deaths	
Harris	KC	et	al.	J	Pediatr	2006;149:822-826	



PVC	induced	cardiomyopathy	
•  In	adults	8	–	37%	of	pts	with	frequent	PVCs	
•  LV	dila6on	and	dysfunc6on	cured	with	catheter	abla6on	
•  Significant	change	in	LV	parameters	at	20%	PVC	burden	

–  LVEF,	LVEDD,	LVESD,	MR	



(0-46	mos,	4/6	at	diagnosis)	

(3-37	mos,	mean	18)	

PVC	induced	cardiomyopathy	-	
children	

•  36	pa6ents	with	PVC	burden	>	20%	
•  Mean/median	age	11	yrs	

–  75%	LBBB	
–  No	pa6ent	developed	VT	>	1%/day	

	

Zebulon	ZS	and	Seslar	SP.	Cardiol	Young	2016;26:711-717	



PVC	induced	cardiomyopathy	-	
children	

•  A	subset	of	pa6ents	with	high	PVC	burden	have	
LV	dila6on	and/or	dysfunc6on	consistent	with	
PVCIC	
–  Importance	of	echocardiographic	changes	unclear		
– Subclinical	in	all	children	in	this	study	

•  High	PVC	burden	tends	to	persist	during	
childhood	

•  PVCs	in	children	with	the	highest	burdens	may	
not	be	an	en6rely	benign	condi6on	

Zebulon	ZS	and	Seslar	SP.	Cardiol	Young	2016;26:711-717	



Clinical	inves6ga6ons	

•  ECG				
•  Holter	
– Amount	of	V	ectopy	(PVCs	and	VT)		
– QRS	morphology		

•  Monomorphic	vs.	polymorphic	
•  Origin	of	ectopic	beats	

– Heart	rate	during	possible	VT	runs,	presence	of	
close	coupled	PVCs,	R-on-T	

– Amenua6on/disappearance	or	increase	of	V	
ectopy	with	higher	sinus	rates	



Clinical	inves6ga6ons	

•  Exercise	test	
– Behaviour	of	V	ectopy	during	exercise	

•  Increase	or	amenua6on	of	ectopy	with	increasing	sinus	
rate	
•  Appearance	of	monomorphic	VT	(OT	VT,	fascicular	VT,	
ARVC)	or	polymorphic	VT	(CPVT)	







Clinical	inves6ga6ons	
•  Cardiac	imaging	
–  Echocardiography	

–  Wall	thickness	assessment	
–  Systolic	and	diastolic	func6on	
–  Exclusion	of	valvular	lesions,	coronary	artery	anomalies,	and	cardiac	

tumors	
•  Serial	follow-up	in	pa6ents	with	high	arrhythmia	burden	

– MRI	–	in	selected	cases	(VT,	high	PVC	burden,	complex	V	
ectopy)	
•  Structure,	func6on,	presence	of	fibrosis	
•  LGE	
•  Use	established	criteria	when	making	ARVC	diagnosis!		

•  Electrophysiologic	study	
–  Indicated	for	abla6on	only	



Follow	up	

•  High	PVC	burden	(>	10-15%)	
– Echocardiography,	Holter	+/-	exercise	test	
–  Interval	12-24	months	



Ventricular	ectopy	in	children	

•  Ventricular	ectopy	in	children	is	mostly	benign	
– Tendency	to	decrease/disappear	with	6me	

•  Idiopathic	VT	in	pa6ents	with	normal	hearts	
carries	a	good	prognosis		
– Tendency	to	resolve	with	6me	

•  Thorough	evalua6on	to	exclude	cardiac	
disease	
– Especially	with	high	PVC	burden	or	VT	



Ventricular	ectopy	in	children	

•  Small	subset	of	pa6ents	with	high	PVC	burden	
may	develop	LV	dysfunc6on	
– Follow	up	appropriate,	especially	with	RBBB	
morphology	




