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Evaluation of Cardiac Clues in Patients Admitted to Pediatric
Cardiology Outpatient Clinic with Syncope

Cocuk Kardiyoloji Poliklinigine Senkop ile Basvuran Olgularda Kardiyak ipuclarinin
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| ABSTRACT |

Oz

Aim: In our study, we aimed to determine the incidence rates
of children admitted to the pediatric cardiology outpatient
clinic with syncope according to their etiologies; and especially
to reveal the clues that distinguish cardiac syncope cases from
other cases.

Material and Method: The study was conducted by obtaining
the information of 795 children aged 5-17 years who were
diagnosed with syncope in the pediatric cardiology outpatient
clinic of our tertiary university hospital between 01.01.2021
and 01.06.2024 from the data in our hospital automation
system. Medical history of the patient and his/her family,
syncopal event, physical examination findings, 12-lead
electrocardiography (ECG), echocardiography, 24-hour rhythm
holter and exercise ECG records were analyzed.

Results: Cardiac syncope was 14.5% (10.8% arrhythmia and
3.7% structural heart disease) while noncardiac syncope
was 85.5% (VVS 60.6%, OH 18.6%, situational 1% and 4.8%
idiopathic). The most common conditions associated with
cardiac syncope were a history of arrhythmia and heart disease,
a family history of sudden death at a young age, and syncope
associated with exercise-palpitations-chest pain. Rhythm
holter test had a low diagnostic rate, while exercise ECG test
had a high diagnostic rate.

Conclusion: It is important to diagnose cardiac syncope
as it can cause sudden death. Standard 12-lead ECG,
echocardiography and rhythm holter examination should be
performed in all suspected patients; exercise ECG, head-up
tilt test, genetic arrhythmia/cardiomyopathy investigations
and electrophysiologic study should be performed in selected
cases. In addition, simultaneous ECG monitoring during
electroencephalography (EEG) examination in patients
presenting with atonic seizures will be very useful in terms of
clarifying the etiology.
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Amag: Calismamizda ¢ocuk kardiyoloji poliklinigine senkop nedeni
ile basvuran cocuklarin etiyolojilerine gére gértlme oranlarinin;
ve Ozellikle kardiyak senkoplu olgulari diger olgulardan ayiran ip
uclarinin ortaya konulmasr amaglanmistir.

GeregveYontem: Calisma U¢Uncl basamak dniversite hastanemiz
cocuk kardiyoloji polikliniginde 01.01.2021 ile 01.06.2024 tarihleri
arasinda senkop tanisi konulan 5-17 yaslarindaki 795 ¢ocugun
bilgilerinin  hastanemiz kayit sistemindeki verilerinden elde
edilmesiyle gerceklestirildi. Hastanin kendisi ve ailesinin tibbi
oykust, senkobun gorilme sekli, fizik muayene bulgulari, 12
kanalli elektrokardiyografi (EKG), ekokardiyografi, 24 saatlik ritim
holter ve egzersiz EKG kayitlari incelendi.

Bulgular: Kardiyak senkop 14.5% oraninda (10.8% aritmi ve 3.7%
yapisal kalp hastalidr) iken nonkardiyak senkop 85.5% (VVS 60.6
%, OH 18.6%, situational 1% ve 4.8% idiyopatik) olarak tespit
edildi. Kardiyak senkopla en ¢ok iliskilendirilen durumlar; hastanin
kendisinde aritmi-kalp hastaligi 6yktst bulunmasi, ailesinde geng
yasta ani 6lum oykUst bulunmasi ve senkobun egzersiz, carpinti
ve gogus agnisi ile iliskili olmasi idi. Ritim holter tetkikinin tani
koyma orani dustk iken egzersiz EKG testinin ise yUksekti.

Sonug: Ani 6lime neden olabildigi icin kardiyak senkop tanisinin
konulmasi dnem arz etmektedir. SUphelenilen bitin hastalara
standart 12 kanalli EKG, ekokardiyografi ve ritim holter tetkiki
yapilmali; secilmis olgulara da egzersiz EKG incelemesi, head-
up tilt testi, genetik aritmi/kardiyomiyopati arastirmalari ve
elektrofizyolojik calisma uygulanmalidir. Ayrica atonik nébet ile
basvuran olgulara EEG tetkiki esnasinda es zamanli olarak EKG
monitdrizasyonu yapllmasi etiyolojinin aydinlatilmasi agisindan
oldukga faydali olacaktir.
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INTRODUCTION

Loss of consciousness is a cognitive state in which
a person is not aware of himself/herself and his/her
condition and is unable to respond to stimuli. Transient
loss of consciousness is defined as a real or apparent loss
of consciousness with loss of awareness, characterized
by abnormal motor control, loss of responsiveness and
short-term amnesia. Syncope is defined as transient
loss of consciousness due to cerebral hypoperfusion;
it is characterized by rapid onset, short duration and
spontaneous full recovery. The pathophysiology of
syncope involves a fall in systemic blood pressure and
cerebral hypoperfusion. Systemic blood pressure is
determined by cardiac output and peripheral vascular
resistance; low levels of both are frequently involved in
syncope. Therefore, epilepsy, hypoxic ischemic attack,
intracerebral or subarachnoid hemorrhage, psychogenic
pseudosyncope and post-traumatic loss of consciousness
that do not have this pathophysiology are not defined as
syncope (1).

The most common causes of syncope in children
include noncardiac causes such as vasovagal (VVS)
and orthostatic hypotension (OH). However, since
syncope cases with cardiac causes such as arrhythmias
and structural heart diseases including hypertrophic
cardiomyopathy (HCMP) may cause sudden death, it is
very important to make a rapid and accurate differential
diagnosis (1). Patients with cardiac syncope have unique
features that distinguish them from other syncope
etiologies, such as a family history of sudden death at
a young age and cardiac disease in the child, abnormal
cardiovascular system examination and association with
exercise-palpitations-chest pain.

In our study, we aimed to make the etiologic
differentiation of patients consulted to the pediatric
cardiology department with syncope by utilizing the
anamnesis-physical examination-12 lead standard
electrocardiography (ECG)-24-hour rhythm holter-
echocardiography and exercise ECG records in the
automation system of our hospital; and to reveal clues
that may help in the diagnosis of syncope cases with
cardiac causes.

MATERIAL AND METHOD

On May 29, 2024, the Clinical Research Ethics Committee
of our hospital granted approval for our study under
decision number 2024-9/4. In this study, the Declaration
of Helsinki's tenets were adhered to.

Our study was conducted by obtaining the information
of children aged 5-17 years who presented to the
pediatric cardiology outpatient clinic of our tertiary
university hospital with transient loss of consciousness
between 01.01.2021 and 01.06.2024 and were diagnosed

with syncope from the data on the automation system.
The history of systemic disease-arrhythmia-congenital
heart disease (with or without surgery), family history of
sudden death-arrhythmia-cardiomyopathy, prodromal
symptoms before syncope (such as pallor, sweating and
nausea)andsyncopaleventsyncope(prolongedstanding,
sudden standing up from a sitting position, bloodletting
and exercise-related syncope) were recorded. All
patients underwent a detailed physical examination
including cardiac examination, standard 12-lead ECG
and echocardiography examination. Patients with a life-
threatening syncope (e.g. head trauma), three or more
episodes of syncope, symptoms suspicious for cardiac
syncope (e.g. syncope accompanied by palpitations
and/or chest pain, syncope during exercise, family
history of sudden death, and a history of arrhythmia-
congenital heart disease-cardiac surgery) or arrhythmia
detected during a standard 12-lead ECG underwent
rhythm holter examination. In addition, rhythm holter
examination was performed in patients who presented
with atonic seizures and were found to have arrhythmia
as a result of simultaneous ECG monitoring during
electroencephalography (EEG) examination. Exercise
ECG test was performed in patients with syncope during
exercise who could not be diagnosed by 12-lead ECG-
echocardiography-rhythm holter examinations. Genetic
examination was performed in all patients with long QT.
Ajmaline stimulation test was performed in patients with
a family history of Brugada syndrome that could not be
detected by standard ECG-rhythm holter examination.

According to the causes of syncope, patients were
divided into cardiac and noncardiac syncope. Cardiac
causes of syncope were divided into two groups
as arrhythmia and structural heart disease, while
noncardiac causes were divided into three groups as
vasovagal, situational and orthostatic hypotension.

Vasovagal syncope was diagnosed in patients who had
prodromal symptoms including pallor, sweating and
nausea in the anamnesis and who developed short-
term transient loss of consciousness in prolonged
standing or sitting, pain-fear, crowded-hot-airless
environments (2).

Situational syncope was diagnosed in cases of transient
loss of consciousness in situations such as urination,
defecation, retching, swallowing, coughing, sneezing
and after exercise (2).

A diagnosis of syncope due to orthostatic hypotension
was made in the case of transient loss of consciousness
within three minutes (blood pressure drop of more than
20 mmHg systolic and 10 mmHg diastolic) when the
patient suddenly stood up from the bed or toilet during
morning awakening after the use of blood pressure-
lowering drugs such as antidepressants and diuretics
for autonomic reasons such as diarrhea-vomiting-
bleeding, diabetes and chronic renal failure (2).
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Cardiac syncope was suspected in the presence
of palpitations and/or chest pain with syncope,
development of syncope during exercise, a family
history of sudden death without cause or arrhythmia,
a history of arrhythmia, congenital heart disease or
cardiac operation in the patient, or pathologic findings
on cardiovascular examination. Cardiac syncope was
diagnosed in patients with structural heart diseases
that may cause syncope such as HCMP, dilated CMP,
valve lesions with stenosis, myocarditis, pulmonary
hypertension (PHT), and rhythm disorders that may
cause syncope such as long QT, Brugada syndrome,
ventricular  tachycardia  (VT), supraventricular
tachycardia (SVT) and severe atrioventricular block on
electrocardiography (2).

Patients who were thought to have transient loss of
consciousness with neurologic cause were evaluated
by a pediatric neurology specialist.

Exclusion criteria were as follows: Generalized seizures,
complex partial seizures, absence epilepsy, falls
without transient loss of consciousness, posttraumatic
transient loss of consciousness, psychogenic
pseudosyncope, intracerebral or subarachnoid
hemorrhage, transient ischemic attack, hypoglycemia,
hypoxia, hypocapnia, metabolic disorders including
hyperventilation with hypocapnia, intoxication and
coma (1-2).

In the design of our study, we utilized the algorithm
for classification of patients presenting with loss of
consciousness given in the ESC guideline (Figure 1).

Transient Loss of Consciousness

Traumatic

Nontraumatic
(Concussion)

|
| | I |

Psychogenic/
Functional

Syncope EpilepticSeizures Rare

Reflex syncope

Vasovagal

Situational
Orthostatic
Hypotension

Postural Orthostatic

Tachycardia Syndrome
Cardiac

Arthythmia

Structural

Generalized Psychogenic
Tonic pseudosyncope Vertebrobasilar transient
Clonic Psychogenic non-epileptic ischaemic attack
Tonic-clonic seizures Cyanotic breath holding
Atonic spell

Subclavian steal syndrome

Figure 1. Classification of patients presenting with loss of

consciousness (1)

Statistical Analysis

Statistical analysis of the study was performed using
the Statistical Package for the Social Sciences for
Windows ver. 26.0 package program was used. For
categorical variables, n (%) was used, for continuous
variables, mean + SD (standard deviation) was used
in case of conformity to normal distribution, and
median and IQR (Inter Quantile Range) values were
used when conformity was not achieved. Descriptive
analyses were employed to assess the distribution
and frequency of the data. Normality analysis was
performed using the Kolmogorov-Smirnov test.
In intergroup comparisons, independent t test was
used for those with normal distribution and Mann
Whitney U test was used for those without normal
distribution.

RESULTS

Our study consisted of 795 children aged between 5-17
years [mean 13 (5-17)], 494 of whom were girls (62.1%).
Children presenting with cardiac syncope accounted for
14.5% (115 cases) of the cases, while those presenting
with non-cardiac causes accounted for 85.5% (680
cases).

Among patients with cardiac syncope, 86 (10.8% of
total syncope cases and 74.8% of cardiac syncope cases)
were due to arrhythmia and 29 (3.7% of total syncope
cases and 25.2% of cardiac syncope cases) were due to
structural heart disease. Among the non-cardiac causes
of syncope, most of the patients (60.6%) were in the
VVS group, followed by OH (18.6%) and situational (1%).
Thirty-eight (4.8%) patients were accepted idiopathic.
The proportion of female patients was high in the
noncardiac syncope group (noncardiac 65.4% - cardiac
49.6%, p<0.001). The highest proportion of female
patients (67.3%) was found in the VVS group. The mean
age of patients in the noncardiac syncope group was
higher [noncardiac 14 years (8-17) vs cardiac 11 years
(5-17), p<0.001]. The highest mean age was found in
the VVS group [14 years (9-17)] and the lowest in the
structural heart disease group [10 years (5-16)]. The
number of syncope episodes was 1.4+0.3 in the cardiac
syncope group and 2+0.4 in the noncardiac syncope
group (p<0.001). The number of syncope episodes was
highest in the VVS group (2.1£0.3) and lowest in the
structural heart disease group (1.3£0.3) (Table 1).

Table 1. Distribution of children diagnosed with syncope
Reflex syncope and OH,

Cardiac,

N=638 (80.2%) N=115 (14.5%) Idiopathic, Total,
g A " N=42 (5.3) N=795
A'S Situational OH Arrhythmia Structural
N (%) 482 (60.6) 8 (1) 148 (18.6) 86 (10.8) 29 (3.7) 42 (5.3) 795 (100)
F (%) 338 (67.3) 4 (50) 75 (62.5) 42 (48.8) 15(51.7) 20 (52.6) 494 (62.1)
Age 14 (9-17) 12 (9-16) 13 (8-17) 11(5-17) 10 (5-16) 14 (10-17) 13 (5-17)
Number of episode 2.1£0.3 1.2+0.2 1.8+0.3 1.4+0.3 1.3£0.3 2+0.3 1.9+0.3
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Cardiac syncope was diagnosed in 40 of 72 patients (55.6%)
with palpitations and/or chest pain during syncope. Of
these 40 patients; 19 had arrhythmia [nine paroxysmal
SVT (four on standard 12 lead ECG and five on rhythm
holter)], [five sustained VT (three on standard 12 lead ECG
and two on rhythm holter)], [two had catecholaminergic
polymorphic ventricular tachycardia (CPVT) (on exercise
ECG], [three had Wolff Parkinson White syndrome (all three
on 12 lead ECG)] and 21 had structural cardiac pathology
(on echocardiography: five HCMP, five myocarditis, four
dilated CMP, three aortic valve stenosis, two anomalous
origin of coronary artery and two PHT).

Of 73 patients with syncope during exercise 39 (53.4%) were
diagnosed with cardiac syncope; seven had long QT (three
on 12 lead ECG and four on exercise ECG), four had grade 2
AV block (three on 12 lead ECG and one rhythm holter), one
complete AV block (12 lead ECG), two catecholaminergic
polymorphic ventricular tachycardia (exercise ECG), two
sinus bradycardia (rhythm holter), four aortic valve stenosis
(AS), two pulmonary valve stenosis (PS), five HCMP, four
dilated CMP, two anomalous origin of coronary artery, two
pulmonary hypertension (PHT) and four acute myocarditis.

Cardiac syncope was diagnosed in eight of 18 patients
(44.4%) with family history of sudden death; three of these
eight patients had long QT, two had Brugada syndrome
and three had HCMP.

Thirty (25.6%) of the patients presenting with cardiac
syncope had a known history of arrhythmia/structural
heart disease/heart surgery. Of these patients, 14 (12.2%)
had arrhythmia (three Wolff Parkinson White syndrome,
three 2nd degree AV block, two long QT, two SVT, one VT,
one sinus bradycardia, one sinus pause lasting longer than
3 seconds and one complete AV block), 12 (10. 4%) had
structural heart disease (five AS, three dilated CMP, two
HCMP, one PS and one PHT) and four patients (3%) had a
history of cardiac surgery (three for tetralogy of Fallot and
one for subvalvular and valvular aortic stenosis).

Of the 86 arrhythmia cases we detected in our study, 30
were detected in standard 12 lead ECG at the first admission,
40 were detected in rhythm holter when the admission ECG
was normal and six were detected in exercise ECG when 12
lead ECG and rhythm holter were normal. In addition, 10
arrhythmias were detected of arrhythmia during EEG in
neurology clinic.

Detection of arrhythmia during EEG in neurology clinic six
of the 10 patients had grade 2 AV block, two had long QT,
one had pause lasting longer than 3 seconds and one had
sinus bradycardia.

In 80 (17.6 %) of a total of 455 patients who underwent
rhythm holter examination, rhythm disturbances that could
cause syncope were detected. However, when 40 patients
who were known to have arrhythmia before rhythm holter
examination were excluded (10 patients with arrhythmia
detected of during EEG in neurology clinic and 30 patients

with arrhythmia detected on standard 12 lead ECG in order
tofully reveal the arrhythmia pattern), the rate of arrhythmia
detection in rhythm holter examination was 9.6% (40/415).
In 7 patients with arrhythmia that did not cause syncope on
standard 12-lead ECG (two patients with 1st AV block, two
patients with ventricular extrasystole, two patients with
mild sinus bradycardia, one patient with premature atrial
beat), rhythm holter examination revealed arrhythmia that
could cause syncope (2nd degree AV block in two patients,
VTin two patients, marked sinus bradycardia in two patients
and supraventricular tachycardia in one patient).

Exercise ECG testing was performed in 14 patients; and
cardiac syncope was diagnosed in eight of them (57.1%).
Arrhythmias were detected in six of these eight patients
(long QT infourand CPVT in two), and an abnormal origin of
the coronary artery was suspected in two of them because
ischemic changes were observed (diagnosis confirmed by
diagnostic cardiac catheterization).

Genetic analysis was performed in all 15 patients with
long QT and genetic mutations were found in 8 (53.3%).
All patients with Brugada syndrome had a positive family
history; three of the five patients had a classic pattern on
12-lead ECG, while the other two patients were diagnosed
with ajmaline test.

In a total of 42 (5.3%) patients (34 patients with syncope
during exercise, four patients with syncope accompanied
by palpitations/chest pain and four patients with syncope
in supine position), we could not elucidate the etiology and
classified them as idiopathic syncope (Table 2).

Table 2: Supportive findings at the time of initial diagnosis

of cardiac syncope

N=115 N (%)
Accompanied by palpitations
and/or chest pain O(Ear
Syncop during exercise 39(33.9)
Family history of sudden death 8(7)
. Cardia

History of arrhythmia-CHD or ~ Arrhytmia ~ CHD surrg;r;
cardiac surgery in the patient

gery o 14(122)  12(104)  4(3)
Detection of arrhythmia during
EEG in neurology clinic 10(87)
Detection of arrhythmia on 30 (26.1)

standard 12 lead ECG

80 (69.6) (during EEG in neurology
+ 12 lead ECG + rhythm holter)
40 (34.8) (only rhythm holter)

Detection of arrhythmia on 24-
hour rhythm holter monitoring

Detection of arrhythmia during
. . 6(5.2)

cardiac exercise stress test

Detection of structural heart

disease by echocardiography 29(252)

In the arrhythmia group of patients with cardiac syncope,
2nd degree AV block (32 (27.8%) and long QT (15 (13%))
were the most common; in the structural heart disease
group, valvular aortic stenosis was detected in 6 (5.2%) and
HCMP in 6 (5.2%) patients (Table 3).
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Table 3: Distribution of children diagnosed with cardiac syncope

N (%) Age (year) F (%) Frequency of Syncope
Cardiac Arrhytmia
Long QT 15(13) 12 (8-17) 7 (26.7) 1.440.3
Brugada 5(4.3) 8(8-13) 0(0) 1.2(1-2)
2" degree AV block 32(27.8) 11 (6-13) 15 (48) 1.5+0.3
3 degree AV block 3(2.6) 12 (5-10) 3(100) 1.3(1-2)
Sinus node dysfunction (pause lasting longer than 3 seconds) 5(4.3) 10(7-12) 3 (60) 1.3(1-3)
Wolff Parkinson White syndrome 5(4.3) 12(12-17) 3 (60) 1.3(1-2)
Paroxysmal supraventricular tachycardia 9(7.8) 9(5-14) 3(33.3) 1.3(1-3)
Sustained ventricular tachycardia 5(4.3) 9(7-15) 3 (60) 1.3(1-2)
Catecholaminergic polymorphic ventricular tachycardia 2(1.7) 12 (9-13) 1(50) 1.5(1-2)
Sinus bradycardia (heart rate less than 35/min) 5(4.3) 15 (12-15) 4 (80) 1.3(1-3)
Total 86 (74.8) 11 (5-17) 42 (48.8) 1.4+0.3
Structural Cardiac Disease
Valvular aortic stenosis 6(5.2) 7 (5-12) 3 (50) 1.3(1-3)
Pulmonary stenosis 2(1.7) 6 (7-14) 1(50) 1.5(1-2)
Hypertrophic cardiomyopathy 6(5.2) 12 (8-16) 2(33) 1.2(1-2)
Dilated cardiomyopathy 5(4.3) 11 (6-14) 2 (40) 1.2(1-2)
Anomalous origin of coronary artery 2(1.7) 10 (7-9) 4 (40) 1
Pulmonary hypertension 3(2.6) 11(8-14) 1(33) 1.3(1-2)
Acute myocarditis 5(4.3) 10 (6-16) 2 (40) 1.4(1-2)
Total 29 (25.2) 10 (5-16) 14 (48.3) 1.3+0.3
Total 115 (100) 11(5-17) 56 (48.7) 1.4(1-3)
DISCUSSION aged between 3 months and 21 years. Landwehr et al

In our study including patients admitted to the pediatric
cardiology outpatient clinic with syncope, we found that
14.5% of the syncope had cardiac causes; 10.8% of which
were arrhythmia and 3.7% of which were structural heart
disease. Syncope is a very common health problem
that can be seen at any age and is responsible for 3% of
emergency room visits. 40% of people have experienced
syncope at least once in their lifetime. 17% of children
have had at least one syncope attack until the end of
adolescence (1,3). The majority of syncope seen in
childhood is benign, such as syncope due to VVS and
OH, and those that may be life-threatening are those
that occur due to a sudden decrease in cardiac output
due to arrhythmia or structural heart disease. The AHA
guideline reported the sudden death rate in unselected
cases in the pediatric period as 0.00001 cases per patient
year in cases with syncope (2).

Cui et al reported that in their study including 1,947
children and adolescents aged 1-18 years (mean 11.1 £
3.1) diagnosed with syncope within 30 years (female rate
55.37%), the rate of syncope increased over the years,
the rate of neurally-mediated syncope increased while
the rate of idiopathic syncope gradually decreased. It
was also reported that the rate of cardiac syncope was
8.91% between 1992 and 2001 and 5.50% between 2012
and 2021. Zavala et al reported noncardiac syncope
rate as 77.7%, cardiac 4% and idiopathic 18.3% in their
meta-analysis including 11 articles and 3700 children

reported reflex syncope in 69.8%, presyncope in 13.7%,
idiopathic syncope in 13.4% and cardiac syncope in
3.1% of 262 patients (female 61.5%) aged 12+3.9 years
admitted to general pediatrics with syncope. Bozlu et al
in their study of 1020 cases (59.2% female) between the
ages of 1-18 years (12.8+ 4.8) admitted to the pediatric
emergency outpatient clinic with syncope (12.8+ 4.8%)
reported the etiologies as: reflex/neural mediated 55%,
orthostatic 23.72%, epilepsy 4.90% and cardiac syncope
5.39%. In another study from our country, 65.7% VVS, 9%
POTS, 7.5% epilepsy, 4.5% hysterical seizure, 4.5% OH,
3% exercise-related syncope, 3% cardiogenic syncope
and 3% breath holding were reported. In our study,
children presenting with cardiac syncope constituted
14.5% of the cases (Arrhythmia: 10.8% of total syncope
cases and 74.8% of cardiac syncope cases - Structural
heart disease: 3.7% of total syncope cases and 25.2%
of cardiac syncope cases), while those presenting with
noncardiac causes constituted 85.5% (VVS 60.6%, OH
18.6%, situational 1% and 4.8% idiopathic). The reason
why we found the rate of cardiac syncope higher than
the literature may be attributed to the fact that our case
group consisted of patients referred to the pediatric
cardiology outpatient clinicand had undergone a certain
preliminary evaluation and screening by emergency and
pediatric physicians prior to their presentation to us.

Studieshaveshownthatsyncopeoccursmorefrequently
in girls than boys during childhood. This is due to the
fact that noncardiac causes such as VVS and OH, which
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constitute the majority of syncope, are more common
in girls. No gender difference has been reported among
cardiac syncope cases. Prodromal symptoms such as
pallor, sweating, nausea and hypotensive complaints
are mostly seen in adolescent girls, but cardiac syncope
including arrhythmia and structural heart diseases
can occur at any age; therefore, noncardiac syncope
is common in older girls, whereas cardiac syncope is
found at younger ages and equally in both sexes (2-
4,7-10). In our study, we found that the age and female
ratio of patients presenting with cardiac syncope
were lower than in the noncardiac group. Cases with
cardiac syncope occur more unexpectedly (not during
prolonged standing, sudden standing up and seeing
blood; without prodromal symptoms and accompanied
by exercise-palpitation and chest pain). In addition,
a family history of sudden death-arrhythmia-cardiac
disease and pathologic cardiovascular examination
findings are also common in these patients. Therefore,
patients usually present to the emergency physician or
pediatrician at the first episode and are then referred
to the pediatric cardiology department. Cases with
noncardiac syncope occur in young adolescents with
typical findings and do not cause much concern in the
community because they are common;in addition, since
these patients are well known by emergency physicians
and pediatricians, they are usually not consulted by a
pediatric cardiologist at the first episode. Therefore, in
our study, the number of syncope episodes was lower in
the cardiac syncope group compared to the noncardiac
syncope group (1.4+0.3 and 2+0.4, p<0.001).

Cardiac causes of syncope can be divided into two
groups: arrhythmias and structural heart diseases.
Unlike noncardiac causes of syncope, cardiac syncope
can occur at any age, including infancy, and in both
sexes at the same rate. Arrhythmias that may lead
to syncope include long QT, severe AV blocks and
tachyarrhythmias such as SVT-VT, while structural
heart diseases include left ventricular outflow tract
stenosis including hypertrophic cardiomyopathy,
acute myocarditis and dilated cardiomyopathy
(12,57, 10, 11). A family and personal history of
arrhythmia/structural heart disease, association with
exercise-chest pain and palpitations, and absence
of prodromal symptoms have been associated with
cardiac syncope (12). In order to diagnose these
patients, 12-lead standard ECG, echocardiography, 24-
hour rhythm holter, exercise ECG, tilt test, genetic and
electrophysiologic examinations can be performed. In
a study of 3122 children presenting with syncope, Uysal
et al. reported a low rate of 2.4% for the diagnosis of
arrhythmia-related cardiac syncope (13). In our study,
we performed 12-lead ECG, echocardiography and
rhythm holter examination in all patients suspected of
cardiac syncope. We also performed exercise ECG test
in exercise-related cases that we could not diagnose

with these. The rate of rhythm holter examination to
diagnose syncope due to cardiac arrhythmia was 9.6%
in patients without previously detected arrhythmia.
As a result of our study, being younger and presenting
at the first syncope attack seemed to be risk factors
for cardiac syncope. In addition, being female was
not found to be a risk factor in contrast to noncardiac
syncope. In the arrhythmia group, 2nd degree AV block
and long QT were most common, while in the structural
heart disease group, AS and HCMP were found. While
genetic mutation was reported in 75% of long QT cases
in the literature (14), it was found to be 53.3% in our
study. The reason why we found a lower rate is that we
could not screen all mutations that may cause long QT in
our genetic laboratory. Cardiac syncope was diagnosed
in 55.6% of patients with palpitations and/or chest
pain during syncope, 53.4% of patients with syncope
during exercise and 44.4% of patients with family
history of sudden death. Among patients presenting
with cardiac syncope, 26.1% had a previously known
arrhythmia or structural heart disease that could cause
syncope. Cardiac syncope was diagnosed in 57.1% of
patients who underwent exercise ECG testing. Ten of
the arrhythmia-related syncope cases (8.7% of cardiac
syncope cases) were detected during EEG in patients
presenting with atonic seizures in the neurology clinic.

Tilt test has been used for many years to diagnose
reflex syncope,OH and psychogenic syncope. However,
if hypotensive susceptibility occurs in syncope other
than reflex syncope, false-positive results may be
obtained regardless of etiology (including cardiac
causes of syncope such as arrhythmias, aortic stenosis
and hypertrophic cardiomyopathy) and in patients
with true reflex syncope, positive results cannot always
be obtained even with pharmacological provocation
(false-negative rate is also high). In addition, the
diagnosis of reflex syncope can be made to a great
extent if a detailed anamnesis is taken and a complete
physical examination including the cardiovascular
system is performed. Today, the availability of cardiac
evaluations such as ECG, echocardiography, rhythm
holter and exercise ECG greatly reduces the need for
tilt testing for diagnostic purposes. For these reasons,
the indication for tilt testing is limited to patients with
frequent recurrent syncope in whom the diagnosis of
reflex syncope cannot be made after all investigations
despite suspicion, and for whom tilt training and
pharmacologic treatments will be planned (1,2).

Limitations

Our study had limitations such as its retrospective
design, not accurately reflecting the general rate of
cardiac syncope in the population because it consisted
only of patients admitted to the pediatric cardiology
outpatient clinic of a tertiary university hospital, and
not performing tilt testing in patients.
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CONCLUSION

Cardiac syncope should be suspected if the child has a
family history of sudden death at an early age, a history
of arrhythmia/congenital heart disease/heart surgery,
pathologic findings on cardiovascular examination,
absence of prodromal symptoms, syncope accompanied
by chest pain/palpitation or developing during exercise
and seen in any position including supine position.
Routine standard 12-lead ECG, echocardiography and
rhythm holter examination should be performed in these
patients; exercise ECG examination, head-up tilt test,
genetic arrhythmia/cardiomyopathy investigations and
electrophysiologic study should be performed in selected
cases. In addition, simultaneous ECG monitoring during
EEG examination in patients presenting with atonic seizures
will be very useful in terms of clarifying the etiology.
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