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SYNCOPE (NMS) IN ADOLESCENTS 

MARTIN A. G. LEWIN* 

Syncope is a common, potentially dangerous symptom among children and adolescents who usually undergo numerous and 
expensive tests with low diagnostic yield offering little insight into the clinical or diagnostic management. A basic understanding 
of pathophysiology is helpful in counseling these patients and, in selected cases, finding a possible therapeutic approach. Clearer 
insights have become available with non-invasive head-up tilt table testing with measurement of numerous hemodynamic regula-
tory responses. Classification of test-reactions are helpful information for the physician and patient. 
Descriptors: NEUROCARDIOGENIC SYNCOPE; ADOLESCENTS 

 
INTRODUCTION 

Syncope is defined as transient loss 
of consciousness with loss of postural 
tone that resolves spontaneously and 
without medical intervention. It must be 
kept in mind that syncope is merely a 
symptom that by itself does not give any 
key to the underlying etiology. There are 
multiple potential causes and long lists 
of differentials to be worked up. Signifi-
cant morbidity may result if syncope 
recurs or coincides with injuries espe-
cially from certain high-risk occupa-
tions. The recurrence-rate is estimated 
high at 35% to >50% with a high pro-
portion of recurrences within the first 
two years (1,2). Syncope is a common, 
potentially dangerous symptom among 
adolescents who usually undergo nu-
merous and expensive tests with low 
diagnostic yield offering little insight 
into the clinical or diagnostic manage-
ment. According to the literature syn-
cope accounts for 1-3% of hospital ad-
missions in the US and the incidence in 
youths up to 18 years of age is estimated 
at about 15 % (3,4). Prognosis is gener-
ally felt to be good if patients have no 
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heart disease, are under 45 years of age, 
suffer from neurally mediated syncope, 
or from orthostatic hypotension (5,6). 

PATHOPHISIOLOGY 

Cerebral perfusion is mostly de-
pendant on arterial blood pressure. Brain 
tissue cannot store energy. Therefore, a 
cessation of 3 to 5 seconds of cerebral 
perfusion results in loss of conscious-
ness/syncope (7). Cerebral perfusion is 
kept constant by intrinsic and complex 
feedback systems involving cardiac out-
put, systemic vascular resistance, arterial 
blood pressure, cerebrovascular resis-
tance with intrinsic autoregulation, 
metabolic regulation. Cardiac output and 
total peripheral vascular resistance play 
the main role in sustaining postural tone 
and consciousness. With regard to car-
diac output the most important determi-
nant is venous filling, preload. Thus, 
venous pooling in the dependent parts of 
the body or diminished blood volume 
will predispose to syncope. Other factors 
influencing cardiac output should also 
be considered: cardiac rhythm, valvular 
heart disease, outlet tract obstruction, 
myocardial disease. Impaired capacity to 
increase peripheral vascular resistance 
during standing is the cause of or-
thostatic hypotension. Autonomic dys-
function with excessive vasodilatation 
may play a role in decreasing arterial 
blood pressure resulting in fainting in 
the reflex syncopal syndromes. 

CLASSIFICATION 

Syncope must be differentiated from 
other conditions associated with real or 
apparent loss of consciousness (8). The 
latter include: 

•  disorders resembling syncope with 
impairment or loss of conscious-
ness: seizures, intoxication, meta-
bolic disorder (hypoglycemia, hy-
poxemia, hyperventilation), verte-
bro-basilar transitoric ischemic at-
tack and others; 

•  disorders resembling syncope with-
out true loss of consciousness: 
somatisation disorder, hysteric at-
tack, drop attack, and others. 

Syncope itself may be classified as 
follows: 

1. Neurally-mediated reflex syncopal 
syndromes (NMS). This refers to a 
reflex that gives rise to vasodilata-
tion and bradycardia; 

2. Orthostatic syncope which occurs 
with impaired autonomic regulation 
resulting in inadequate reaction of 
vasoconstriction. (The author feels 
that this subgroup should actually 
be summarised into NMS because it 
includes neural malfunction); 

3. Cardiac arrhythmias which usually 
occur without circulatory demands; 
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4. Structural heart disease may result 
in diminished cardiac output on de-
mand; 

5. Cerebrovascular disease like steal 
syndromes can cause syncope. 

A limitation of this classifications 
lies in the fact that more than one patho-
physiologic factor may contribute to the 
symptom. Causes of syncope are sum-
marised in Table 1. 

DIAGNOSTICS 

The first important issue is to find 
out if the patient had syncope or was he 
suffering from other possible symptoms. 
Several clinical features suggest specific 
causes of syncope (8-11). 

Age gives clues to the most com-
mon etiologies: Pallid syncope in an 
infant should always be aggressively 
investigated for myocardial tumors, 
structural heart disease, myocarditis, 
long- QT - syndrome, seizure disorder, 
structural cerebral disease. The most 
common cause of syncope in adoles-
cents is vasovagal syncope or orthostatic 
hypotension but differentials work-up 
should include possible causes like pul-
monary hypertension, coronary artery 
abnormalities, mitral valve prolaps, 
pregnancy, psychological problems, 
drug abuse and others. 

At any age dysrhythmias, sick sinus 
syndrome, atrioventricular block, hy-
poxia, hypoglycemia, volume depletion 
should be considered. The circumstances 
of a syncopal attack should be reviewed: 
syncope that occurs with exercise, in an 
athlete, or is recurrent could be the first 
symptom of cardiomyopathy. A family 
history of sudden death in younger a-
dults should alert for long-QT-syndrome 
and cardiomyopathy. Therefore, initial 
evaluation should include: 

•  careful history from patient and 
witness about circumstances, attack 
onset and termination; 

•  physical examination including or-
thostatic blodd pressure measure-
ments; 

•  standard Electrocardiogram. 

Answers to the three key questions 
must be sought: is loss of consciousness 
attributable to syncope or not, are there 

important clinical features suggesting 
the diagnosis, and is heart disease pre-
sent or not? Features that suggest a non-
syncopal attack are e.g.: confusion after 
attack for more than five minutes, pro-
longed tonic-clonic movements at the 
onset of attack, frequent attacks with 
somatic complaints, association with 
vertigo. Cardiac causes should be sus-
pected if attack occurred supine, during 
exercise, preceeded by palpitation, pres-
ence of heart disease. Vasovagal syn-
cope may be diagnosed if precipitating 
events such as fear, severe pain, emo-
tional distress, instrumentation, or pro-
longed standing are associated with 
typical symptoms. Orthostatic syncope 
may be diagnosed if there is documenta-

tion of orthostatic hypotension (i.e. de-
crease of systolic blood pressure = 20 
mmHg or to below 90 mmHg in adults) 
associated with syncope or "presyn-
cope". Features that suggest neurally-
mediated syncope are: attack following 
unexpected unpleasant sight/ sound/ 
smell, prolongend standing in crowded 
or warm places, nausea or vomiting as-
sociated with the attack, within one hour 
of a meal, after exertion. Without doubt 
a patient should be hospitalised if there 
is suspicion of cardiac cause, if syncope 
caused severe injury or if there are re-
current syncopes. Head-up tilt table test-
ing is feasable and rewarding in children 
and adolescents because it may reveal 
the underlying mechanism of syncope, 
although one must be aware that a nega-
tive test does not exclude the diagnosis 
of NMS (12-14). Different protocols of 
head-up tilt table testing may be adopted 
(8, 15) baring in mind that there is no 
gold standard to compare results, speci-
fity and sensitivity with. 

TREATMENT 

Treatment of syncope depends on 
the type of syncope or better: on the 
underlying mechanism if this can be 
found out (e.g. tilt table). There are sev-
eral reports with a confusing amount of 
possible treatment options for syncope. 
Generally, syncope in the adolescent 
will not need specific treatment as long 
as somatic and psychological disorders 
have been ruled out. In neurally medi-
ated syncope options include behaviour 
modification, salt and and increased 
fluids (16, 17). Pharmacologic therapy 
should be reserved for patients with con-
tinued symptoms despite behaviour 
modification. Uncontrolled studies sug-
gest help from beta-adrenergic blockers, 
alpha-fludrocortisone and alpha-
adrenergic agonists (17-20). Pacemaker 
implantation should be reserved for the 
very occasional patient with sympto-
matic cardioinhibitory sncope. 
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Table 1 
Causes of syncope 

Tablica 1. 
Uzroci sinkope 

Neurally mediated reflex syncope 
Vasovagal faint ("common faint") 
Carotid sinus syncope 
Situational syncope 
Acute haemorrhage 
Cough, sneeze 
Gastrointestinal stimulation 
Micturition, post-micturition 
Post-exercise 
Others (weight-lifting, post-prandial) 
Glossopharyngeal and trigeminal neuralgia 

Orthostatic 
Autonomic failure 

Primary autonomic failure 
(pure autonomic failure, 
multi system atrophy, Parkinson) 

Secondary autonomic failure 
(diabetic neuropathy, 
amyloid neuropathy) 

Drugs, Alcohol 
Volume depletion (diarrhoea, Addison) 

Cardiac Arrhythmia 
Sinus node dysfunction 
Atrioventricular conduction system disease 
Paroxysmal supraventricular 

and ventricular tachycardias 
Inherited syndromes (long-QT, Brugada) 
Implanted device malfunction 

(pacemaker, ICD) 
Drug-induced proarrhythmias 

Structural cardiac or cardiopulmonary disease 
Cardiac valvular disease 
Acute myocardial infarction/ischemia 
Obstructive cardiomyopathy 
Atrial myxoma 
Acute aortic dissection 
Pericardial disease 
Pulmonary hypertension/embolus 

Cerebrovascular 
Vascular steal syndromes 
(e.g. post coarctation repair) 



M. A. G. Lewin. Syncope (NMS) in adolescent. Paediatr Croat 2003; 47 (Supl 1): 61-63 

 63

3. Silverstein MD, Singer DE, Mulley A et al. 
Patients with syncope admitted to medical in-
tensive care units. JAMA 1982; 248: 1185-9. 

4. Lewis DA, Dhala A. Syncope in the pediatric 
patient. Pediatr Clin North Am 1999;46: 205-
19. 

5. Martin TP, Hansua BH, Kapoor WN. Risk 
stratification of patients with syncope. Annals 
Emerg Med 1997; 29: 459-66. 

6. Kapoor WN, Smith M, Miller NL. Upright tilt 
testing in valuating syncope. A comprehensive 
literature review. Am J Med 1994; 97: 78-88. 

7. Rowell LB. Human cardiovascular control. 
Oxford: Oxford University Press, 1993. 

8. Brignole M, Alboni P, Benditt D et al. (Task 
Force on Syncope, European Society of Car-
diology): Guidelines on management (diagno-
sis and treatment) of syncope. Eur Heart J 
2001; 22: 1256-306. 

9. Kapoor WN. Syncope. N Engl J Med 2000; 
343: 1856-62. 

10. Linzer M, Yang EH, Estes NAM et al. Diag-
nosing syncope. Part 1: Value of history, 
physical examination, and electrocardiogra-
phy. Ann Int Med 1997; 126: 989-96. 

11. Linzer M, Yang EH, Estes NAM et al. Diag-
nosing syncope. Part 2: Unexplained Syncope. 
Ann Int Med 1997; 127: 76-86. 

12. Alehan D, Celiker A, Ozme S. Head-up tilt 
test: a highly sensitive, specific test for chil-
dren with unexplained syncope. Pediatr Car-
diol 1996; 17: 86-90. 

13. Fish FA, Strasburger JF, Benson DW. Repro-
ducibility of a symptomatic response to up-
right tilt in young patients with unexplained 
syncope. Am J Cardiol 1992; 70: 605-9. 

14. Samoil D, Grubb BP, Kipp K et al. Head-up 
tilt table test in children with unexplained syn-
cope. Pediatrics 1993; 92: 426-30. 

15. Khurana RK, Nicholas EM. Head-up tilt table 
test: how far and how long? Clinical Auto-
nomic Research 1996; 6: 335-41. 

16. Levine MM. Neurally mediated syncope in 
children: results of tilt testing, treatment, and 
long-term follow-up. Pediatr Cardiol 1999; 20: 
331-5. 

17. Perry JC, Garson A Jr. The child with recur-
rent syncope: autonomic function testing and 
beta-adrenergic hypersensitivity. J Am Coll 
Cardiol 1991; 17: 1168-71. 

18. Grubb BP, Temesy-Armos P, More J et al. 
The use of head-upright tilt table testing in the 
evaluation and management of syncope in 
children and adolescents. Pacing Clin Electro-
physiol 1992; 15: 742-748. 

19. O'Marcaigh AS, MacLellan-Tobert SG, Porter 
CJ. Tilt-table testing and oral metoprolol ther-
apy in young patients with unexplained syn-
cope. Pediatrics 1994; 93: 278-83. 

20. Strieper MJ, Campbell RMJ. Efficacy of al-
pha-adrenergic agonist therapy for prevention 
of pediatric neurocardiogenic syncope. Am 
Coll Cardiol 1993; 2: 594-7. 

 
 

Sažetak 

NEUROKARDIOGENA SINKOPA U ADOLESCENATA 

Martin AG Lewin 

Sinkopa je čest, potencijalno opasni simptom u djece i adolescenata zbog koje oni budu podvrgnuti mnogobrojnim i skupim 
testovima niske dijagnostičke i prediktivne vrijednosti glede kliničkog i dijagnostičkog menadžmenta ovih pacijenata. Osnovno 
poznavanje patofiziologije sinkope pomaže u savjetovanju ovih pacijenata, a u selektiranih slučajeva i u svrhu pronalaženja mo-
gućeg terapijskog pristupa. Jasniji uvid se dobio u ovo stanje primjenom neinvazivnog ''head-up tilt table'' testom i mjerenjem 
brojnih hemodinamskih nadzornih odgovora. Klasifikacija test-reakcija je značajna informacija kako za liječnika tako i za paci-
jenta. 
Deskriptori: NEUROKARDIOGENA SINKOPA; ADOLESCENTI 

 
 


