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15%	of	children	and	adolescent		experience	at	least	1	syncope		
	

Reason	for	syncope	in	children	
	

75%		autonomic	syncope	
10%		cardiac	syncope	

8-17%	psychogenic	or	unexplained	



Personal	and	family	history	
Physical	examina-on	
ECG	
	
	

	
	

	
	

Exclude	possible	arrhythmic	reason	
	



Autonomic	syncope	

Types	of	autonomic	mediated	syncope	
	
Breath-holding	spells	
Blood	injury	phobia	
Inappropriate	tachycardia	
Postural	tachycardia	syndrome	
Vaso-vagal	syncope	
	



Main	autonomic	reflex	regula-ng	circulatory	

Type	of	reflex	 Receptors	 Localisa:on	of	
receptors	

Func:on	 Effect	

baroreceptors	 mechanoreceptors	 Aor-c	arch,	
pulmonary	artery	
Coronary	artery	
Zatoki	szyjnej	

↑	parasymapte-c	
↓sympate-c	

↓HR	
↓BP	

Bainbridge	 mechanoreceptors	 Vena	cavie	and	
pulmonary	vein	

↑sympate-c	 Heart	rate	
regula-on	during	
exercise	

Bezold-Jarisch	 Mechano	and	
chemoreceptors	

LeU	ventricle	 ↑parasympate-c	
↓sympate-c	

↓HR	
↓BP	

Arterial	
chemoreceptors	

Chemoreceptors	
(O2,	CO2,	pH)	

Aor-c	arch,	right	
subclavian	and	
caro-d	artery	

↑sympate-c	
↓parasympate-c	

↑HR	
↑BP	
Respiratory	
regula-on	

Central	nuer	
chemoreceptors	

Chemoreceptors	
C)2,	pH	

Medulla	 ↑↑↑	sympathe-c	
↓parasympate-c	

↑HR	
↑BP	
Respiratory	
regula-on	

Diving	reflex	 Thermoreceptors,		
chemoreceptors	

Facial	skin,	rdzeń	
przedłużony	

↑sympate-c	
↓parasympate-c	

↓HR	
↑BP	



Tests	for	autonomic	inves-ga-on	

1.  Orthosta-c	(Schellong)	and	modify	Schellong	test	
2.  Head	up	Tilt	test	
3.  Valsalva	maneuver	
4.  Cold	pressor	test	
5.  Handgrip	test	
6.  Thermoregulatory	sweat	test	
7.  Supine	and	upright	epinefrine	and	norepinefirne	

level	
8.  Caro-d	massage	
9.  Diving	reflex	





Different	mechanisms	leading	to	OI	
Mechanisms	are	not	fully	understand	
Lack	of	systema-c	inves-ga-ons	

	
	

IDEAL	AUTONOMIC	INVESTIGATION	TEST	
1.  Noninvasive	
2.  High	sensi-vity	and	specificity	
3.  High	repeatability	
	

For	majority	of	children	with	OI		
Personal	history	is	crucial	for	diagnosis	
Non-pharmacological	therapy	causes	

symptoms	disappear	



Breath-holding	spells	

Usually	occurs	between		6	months	of	age	and	5	years	
(peak	12-24	months)	

There	is	severe	bradycardia	and/or	asystole	
Infan-le	form	of	vaso-vagal	syncope	

Cyano:c-loud	cry	followed	by	apnea,	may	be	
associated	with	myoclonic	movements	
	
Pallid	breath	holding	spells/reflex	anoxic	seizures-	
brought	on	by	injury	or	pain.	In	contrast	to	cyano-c	no	
crying	



ECG	from	chest	
10	month	old	boy	with	LQTS	and	Fallot	



Blood	injury	phobia	
	

13	years	old	girl		



Inappropriate	sinus	tachycardia	is	define	as	sinus	heart	rate	>100bpm	
(with	24-hrs	monitoring	>90	bpm-ADULTS!)	and	is	associated	with	

distressed	symptoms	

Inappropriate	Sinus	Tachycardia	
-increased	sinus	node	automa-city	
-increased	beta-adrenergic	ac-vity	
-decreased	parasympate-c	ac-vity	
	



IST	
Medical	history	and	physical	exam	focus	on	
-possible	cause	of	sinus	tachycardia	
-psychological	triggers	
-panic	amacks	
	
The	standard	12	–	leads	ECG	and	24-Holter	monitoring	
-proofed	the	diagnosis	
-exclude	FAT	
Autonomic	test:	HR	response	to	deep	breathing,	
Valsava	maneuvers,	cold	water	test,	HRV	have	
unproven	usefulness	
	
	





Postural	tachycardia	syndrome:	frequent	symptoms	occur	with	
standing:	lightheadedness,	palpita-ons,	tremor,	weakness,	exercise	
intolerance	and	fa-gue.	Increased	>40	beats	/min	when	changing	

posi-ons	with	absence	of	orthosta-c	hypotension	

	
Postural	Tachycardia	Syndrome-physiology	
-peripheral	autonomic	denerva-on	
-hypovolemia	
-hyperadrenergic	POTS	
-decondi-oning	
	

These	mechanism	oUen	co-exist	
	
	



POTS	
Detailed	history:	
-symptoms	chronicity	
-possible	causes	
-poten-al	triggers	(diet	and	exercise)	
-symptoms	of	autonomic	neuropathy	(feeling	full,	
bloa-ng,	nausea,	swea-ng)	
-family	history	of	sudden	cardiac	death	<50	yr	
	
-comorbidity:	infec-on,	diabetes,	hypothyreosis,	side	
effects	from	cancer	treatment,	autoimmun	disease,	
Ehlers-Danlos	
	
	



Orthosta-c	test	

10-15	min	rest	in	supine	posi-on	
RR	and	HR	measure	1,2,	3	and	10	min	aUer	upright	posi-on	
	
Posi-ve:	HR	increased	>40bpm	(POTS)	
																	RR	decreased	within	3	min	s≥20mmHg	
																	d≥10mmHg	(orthosta-c	hypotonia)	
	
IF	ORTHOSTATIC	TEST	IS	NORMAL	BUT	CLINICAL	
SYMPTOMS	MAKE	POTS	VERY	POSSIBLE		HEAD	UP	TILT	TEST	
IS	HELPFULL	
	



VV	syncope	is	a	syncope	syndrome	that	usually	occurs	with	upright	
posture	held	for	more	than	30	sec	or	with	exposure	to	emo-onal	

stress,	pain,	worm,	nausea	and	pallor.	It	is	associated	with	
hypotension	and	rela-ve	bradycardia,	and	followed	by	fa-gue	

Vaso-vagal	syncope-	physiology	
-periphelal	venous	pooling	
-reflex	from	mechanoreceptors	
	
	



Vaso-vagal	syncope	

Detailed	history:	
-predisposing	situa-ons	(prolonged	standing	2-3	min)	
-prodromal	symptoms	(diaphoresis,	warmth,	flushing,	
nausea)	
-physical	signs	
-recovery	-me	(1-2	min,	but	pa-ent	could	be	-red	for	
minutes	to	hours)	
	

	



Head	UpTilt	Test	

	
	
	

Heart	Rhythm	recomenda:on	for	evalua:on	of	vv	syncope	



Head	Up	Tilt	Test	

Used	for	children	older	than	6	yrs	
	
HUTT	has	not	been	prospec-vly	
validated	
	
There	is	no	ideal	protocol	
	
With	increasing	sensi-vity	there	is	
decrease	in	specyfity	
	
Most	labs	used	70	°	for	20	min	
	





Pediatrics	2007	



POTS/VVS	

When	others	autonomic	tests	should	be	done?	
	

-diagnosis	is	uncertain	
-symptoms	persists	

	
	



Pediatrics	Interna-onal,	2014	



Pediatrics	Interna-onal,	2014	
	



When	we	suspect	hypovolemic…	
	
Urinary	sodium	exer-on		
	
<124	mmol/24	hrs	is	suitable	for	salt	supplement	



B.G.	

	
Syncope	since	2	yr	
Cons:pa:on	
Defeca:on	oTen	with	crying	and	syncope	
Any	manouvers	in	anal	region	–	crying	and	syncope	
Hypotherosis	

		



B.G	
Neurological	Department	
	
ü 	EEG		syncope	provoca:on	by	s:mula:on	in	anal	
region	

ü ECG	channel-	asystole	7	sek	
ü 24	h	Holter	EKG	–	proof	the	asystole	
	

. 



B.G.	
Cardiologic	evalua:on:	
O/E	normal	heart	sounds,	no	HF	
ECHO-	normal	
ECG	



B.G	

•  B.G.	
•  Holter	EKG		



•  B.G.	
•  Holter	EKG	

. 



Crucial	for	diagnosis	is	detail	personal	history	
	
There	are	only	a	few	tests	suitable	for	
autonomic	inves-ga-on	
	
Regrading	to	specific	symptoms	other	than	
orthosta-c	and	HUTT	test	can	be	used	


