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Transient loss of consciousness in children:
Syncope or epileptic seizure?

Abdullah Tasdelen, Arzu Ekici

University of Health Sciences, Bursa Yiiksek Ihtisas Training and Research Hospital, Department of
Pediatrics, Bursa, Turkey

Abstract

Background & Objective: Transient loss of consciousness (TLOC) is often benign from syncope but
may be due to epileptic seizure. In this study, we aimed to evaluate the clinical differences between
TLOC from epileptic seizures and syncope. Methods: The medical records of 300 children with TLOC
were analyzed retrospectively. Age, sex, clinical symptoms, trigger factors, laboratory findings, ECG,
ECHO, EEG and neuroimaging findings, as well as the causes of TLOC were reviewed. Results: Out
of the 300 children admitted with TLOC, 288 (96%) were diagnosed as syncope. Of these patients, 231
(77%) were diagnosed as vasovagal syncope, 19 (6.3%) as orthostatic hypotension, and 38 (12.7%) as
unclassifiable syncope. Twelve (4.2%) patients were diagnosed with epilepsy. Patients with epilepsy
showed significantly higher rates of collapse and eye deviation during TLOC, as well as occurring in
sitting and supine position (p=0.012, p=0.039, p=0.03 respectively).

Conclusion: For a differential diagnosis, TLOC accompanied by collapse, eye deviation and occurrence
in sitting or supine position are suggestive of epilepsy.
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vasovagal syncope

INTRODUCTION

A common complaint of admission to pediatric
emergency and neurology outpatient clinics is
transient loss of consciousness (TLOC), which
is characterized by amnesia for the duration of
unconsciousness, impaired motor control, and
lack of responsiveness.! TLOC is often benign;
however, it may also be from epileptic seizure or
cardiac dysfunction.

Syncope is a brief loss of consciousness caused
by global cerebral hypoperfusion, accompanied by
a loss of postural tone and complete spontaneous
recovery.>? Children’s syncope was found to be
mostly caused by a vasovagal event, at a rate of
61 to 80%.* The International League Against
Epilepsy (ILAE) defines epileptic seizure as a brief
occurrence of signs and/or symptoms caused by
abnormally excessive or synchronized neuronal
activity in the brain.’ The most perplexing signs
in the differential diagnosis of syncope and
seizures are myoclonic jerks and tonic spasms.
Asystole can occur in epileptic seizures, albeit it
is uncommon.® Conversely, muscle contractions

due to diminished cerebral perfusion can also be
seen in prolonged syncope.” According to recent
studies, approximately 20% of children who
present with syncope are diagnosed with epilepsy.®
Twenty-five percent of patients who were treated
for epilepsy, were misdiagnosed.’

The distinction between syncope and epileptic
seizures is critical, although not always easy.
In this study, we aimed to evaluate the clinical
differences between epileptic seizures and syncope
associated with TLOC.

METHODS

This study included 300 patients aged 6-18, who
presented with the complaint of TLOC to the
pediatric neurology clinic of Health Sciences
University, Bursa Yuksek Ihtisas Training and
Research Hospital between 2016 and 2019.
Patients with chronic disease younger than 6 years
old were excluded from the study. Age, gender,
pre-syncope and accompanying symptoms, pre-
syncope positions, syncope-triggering variables,
systemic and neurological results, and sitting and
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standing blood pressure measures were among the
assessment parameters. The results of a complete
blood count (CBC), biochemical testing (serum
glucose, electrolytes, liver and kidney function
tests), and serum vitamin B12 and folic acid, ECG,
echocardiogram (ECHO), EEG, and neuroimaging
were documented. The diagnosis of anemia was
based on the WHO hemoglobin reference ranges,
vitamin B12 and folate levels of less than 200 pg/
ml and 3 ng/ml were defined as deficient.
Syncope is defined as a sudden loss of
consciousness and postural tone that resolves
spontaneously.?* Cardiac syncope (CS), vasovagal
syncope (VVS), orthostatic syncope (OS),
and unclassifiable syncope were the forms
of syncope differentiated. VVS patients were
those who experienced a syncope attack while
in upright posture, lost consciousness for less
than a minute, had pre-syncope variables (e.g.,
hunger, tension,), dizziness, and blackout during
syncope. Orthostatic hypotension (OH) patients
had a decrease in SBP of at least 20 mm Hg
and a decrease in DBP of at least 10 mm Hg as
compared to standing blood pressure when sitting.
Obstructive heart diseases (aortic stenosis and
hypertrophic cardiomyopathy.) and arrhythmias
(e.g.,long QT syndrome, SVT) were accepted as
causes of cardiac syncope. Patients who could
not be classified by other types of syncope were
classified in the group of unclassifiable syncope.
In patients who had epileptiform abnormalities in
the first EEG, a follow up EEG was performed.
Epileptic seizures were diagnosed in patients
who had epileptiform discharge in their EEG and
continued to experience episodes of TLOC with
epileptic seizure characteristics. In the follow-up,
individuals with demyelinating plaques on cranial
MRI and lesions that met temporal spread on MRI
according to 2010 Mc Donald MS criteria were
diagnosed with multiple sclerosis (MS)."

Statistical analysis

Statistical analyses were performed with the
Statistical Package for the Social Sciences (SPSS)
version 22.0. Qualitative data were expressed
as frequencies and percentages. However,
quantitative data were expressed as arithmetic
mean, standard deviation, minimum and maximum
values. The normality distribution of the data
was confirmed with the Kolmogorov—Smirnov
test. Pearson’s chi-square test or Fisher’s exact
test was used to compare qualitative data.
The Student’s t-test and Mann-Whitney U test
were used, respectively, for the comparison of
quantitative data and for normally distributed
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and non-normally distributed data consisting of
two independent groups. Pearson’s correlation
coefficient was used to evaluate the relationship
between continuous variables. All statistical
analyses were performed at a 95% confidence
interval, at a significance level of p <0.05.

RESULTS

Actotal of 300 patients who presented with TLOC
were identified and included in this study. Of
these, 116 (38.7%) were male and 184 (61.3%)
were female (male/female ratio 0.63). At the
time of presentation, the mean age was 13.20
+ 3.05 years (6-18 years). One hundred and
forty (46.7%) patients presented to the pediatric
neurology outpatient clinic after their first TLOC
attack, and 160 (53.3%) visited after two or more
attacks. The average number of previous episodes
of syncope at the time of presentation was 1.99 +
1.22 (1-5). The duration of unconsciousness was
<1 minute in 227 (92.3%) patients, between 1 and
5 minutes in 17 (5.7%) patients, and >5 minutes in
6 (2%) patients. During TLOC, 268 (89.3%) of the
patients were standing, 24 (8.0%) of the patients
were sitting, and 8 (2.7%) of the patients were
supine. Hunger was the most common triggering
cause in 94 (31.3%) of patients, followed by stress
in 24 (8%). There were 145 patients (48.3%)
who had no TLOC trigger. Prior to TLOC, 256
patients (85.3%) had dizziness, 228 (75.7%)
experienced blackout, 16 (5.3%) experienced
perspiration, 9 (3%) experienced palpitations,
and 1 (0.3%) experienced flashing light. TLOC
symptoms included collapse in 25 (8.3%), muscle
contractions in 24 (8%), pallor in 19 (6.3%),
cyanosis in 10 (3.3%), urine incontinence in 9
(3%), eye deviation in 8 (2.7%), and locking
of jaw in 3 (1%) of the patients. Table 1 show
position during TLOC, triggering events, and
pre- and post-TLOC findings.

All of the patients’ serum electrolyte levels,
liver, and kidney function tests were normal.
Fifty-six patients (18.7%) were anemic, with
5 (8.9%) having megaloblastic anemia and 51
(91.1%) having iron deficiency anemia (IDA).
Blood vitamin B12 levels were measured in 289
(96.3%) of the patients, with low serum vitamin
B12 levels found in 25 patients (8.7%). The mean
serum vitamin B12 level was 342.29+ 37.98 pg/
ml (116-1023pg/ml). Serum folic acid levels were
measured in 234 (78%) of the patients, with folic
acid deficiency found in 6 (2.6%) patients. The
mean serum folic acid level was 7.62+3.36 ng/
ml (1.7-24ng/ml).



Table 1: Position during transient loss of con-sciousness, triggering factors, pre- and during transient

loss of consciousness findings

Variables n=300 %
Position during TLOC
Standing 268 893
Sitting 24 8.0
Supine 8 2.7
Triggering factors
None 145 48.3
Menstrual cycle 7 2.3
Fasting 94 313
Blood donation 5 1.7
Stress 24 8.0
Hot environment 23 7.7
Circumcision 2 0.7
Pre-TLOC findings
Dizziness 256 853
Grey out 228 75.7
Perspiration 16 53
Palpitation 9 3
Photopsia 1 03
Findings during TLOC
Collapse 25 83
Muscle contractions 24 8
Pallor 19 6.3
Cyanosis 10 33
Urinary Incontinence 9 3
Eye deviation 8 2.7
Locking of teeth 3 1

TLOC: transient loss of consciousness

Nineteen patients (6.3%) had a reduction of
at least 20 mm Hg in SBP and of at least 10 mm
Hg in DBP while standing up compared to the
sitting position with demonstrable OH. All of the
patients had ECGs, and 298 (99.3%) exhibited
a normal ECG. Two patients (0.07%) had sinus
tachycardia. In 127 (42.3%) of the patients, an
ECHO was performed, and abnormal results were
found in 38 (30%). The most common findings
of the patients were secundum ASD (11%), mild
mitral insufficiency (8.7%), and mitral valve
prolapse (5.6%). (Table 2). ECG and ECHO
findings were thought to be not linked to cardiac
syncope in any of the patients. Abnormal results
were found in 60 (22.4%) of the 254 (84.7%)
cranial MRIs. Arachnoid cyst (6.7%) and pineal
gland cyst (5.9%) were the most common findings
(Table 2). Dizziness and syncope were reported by
four (1.6%) patients with demyelinating plaques
on the cranial MRI. In later follow-ups, three of
these patients (75%) were diagnosed with multiple

sclerosis (MS) due to new lesions on the MRI
that satisfied the time component of the 2010
Mc Donald MS criteria. VVS was diagnosed in
these three patients. Cranial MRI findings were
thought to be not associated with syncope except
for these three patients.

An EEG was performed in 289 (96.3%) of the
patients. The EEG was evaluated as abnormal in
17 (5.9%) patients. All these 17 patients had a
follow up EEG. On follow up, the EEG was normal
in 5 of the patients, and epileptiform discharges
were detected in 12. Epilepsy was diagnosed in
12 (4.2%) patients who had recurring attacks
and had persistent epileptic discharges on their
EEG. Of the 300 children admitted with TLOC,
288 (96%) were diagnosed with syncope, and 12
(4%) with epileptic seizures. Two-thirds of the
patients (77%) had VVS, 19 (6.3%) had OH, and
38 (12.7%) had unclassifiable syncope (Figure 1).
However, none of the patients had cardiac
syncope.
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Table 2: Results of ECHO cardiography and cranial MRI findings
Variables n %
ECHO cardiography findings (n=127)

Normal 89 70.1
Secundum ASD 14 11

Minimal mitral insufficiency 11 8.7
Mitral valve prolapse 7 5.6
Patent foramen ovale 6 4.7
Primum ASD 1 0.8
Minimal aortic insufficiency 1 0.8

Cranial MRI findings* (n=254)

Normal 198 78

Arachnoid Cyst 18 6.9
Pineal Gland Cyst 16 6.1
Non-Specific Gliotic Foci 9 35
Demyelizing Plate 4 1.6
Cavum Septum Pellucidum 4 1.6
Choroid Plexus Cyst 2 0.8
Pituitary Microadenoma 1 04
Venous Angioma 1 0.4
Suprapineal Lipoma 1 04

*There was more than one finding in some (2) of the patients.

In terms of gender and age, there was no
statistically significant difference between patients
diagnosed with epilepsy (p>0.05). Table 3 shows
the symptoms before and during TLOC, the
body position during TLOC, and the duration of
unconsciousness in these patients.

On statistical analysis comparing patients
diagnosed with epilepsy and the others, dizziness
before TLOC was less common (p = 0.019).
During TLOC, patients with epilepsy showed
higher rates of collapse (p = 0.012), and eye
deviation (p=0.039). Muscle contractions were

reported by six (50%) of the 12 patients diagnosed
with epilepsy during TLOC (p<0.001). TCOC
was more common to occur in epilepsy patients
in the sitting and supine positions (p=0.03). The
duration of loss of consciousness was between
1 and 5 minutes in 4 (33.3%) of the epilepsy
patients (p = 0.006).

DISCUSSION

TLOC, which causes great concern in families, is
one of the most common reasons for referral to

Transient loss of consciousness

n:300

n: 231

Syncope Epileptic seizure
n:288 n:12
Vasovagal syncope Orthostatic syncope Unclassifiable

n: 19

n:38

Figure 1: Causes of temporary loss of consciousness
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Table 3: Findings of transient loss of consciousness prior and during the event, position and duration
of unconsciousness with and without epilepsy

Epilepsy
(n=289)*
Variables Yes No p
(n=12) n=277)
n % n %
Pre-TLOC findings
Dizziness 7 58.3 240 86.6 0.019
Grey out 7 58.3 215 77.6 0.157
Perspiration 1 8.3 14 5.1 0.479
Palpitation - - 8 2.9 0.999
Photopsia - - 1 04 -
Findings during TLOC
Collapse 4 333 20 72 0.012
Muscle contractions 6 50 18 6.5 <0.001
Pallor - - 19 6.9 0.999
Cyanosis 2 16.7 8 2.9 0.059
Urinary Incontinence - _ 9 32 0.999
Eye deviation 2 16.7 6 2.2 0.039
Locking in teeth _ 3 1.1 0.999
Position during TLOC
Standing 8 66.7 250 90.3
Sitting 3 250 20 7.2 0.030
Supine 1 8.3 7 2.5
Duration of unconsciousness
<1 minute 8 66.7 259 935 0.006
1-5 minutes 4 333 12 4.3
>5 minute - - 6 22

*One hundred and eighty-nine patients with EEG were evaluated.

TLOC: transient loss of consciousness

pediatric neurology outpatient clinics. It is often
benign, but may be a symptom of an epileptic
seizure or rarely of various heart diseases. A
detailed evaluation is required to work out the
diagnosis in a patient who present with TLOC.
Syncope can strike anyone at any age; however,
itis more common among adolescent girls. Zhang
et al."' reported an average age of 12 + 3 years
for syncope onset. In this study, the mean age of
onset was 13.2 + 3.05 years, with a male/female
ratio of 0.63.

Taking a detailed history is of great importance
in the evaluation of children presenting with
TLOC. Syncope episodes are often brief, lasting
only a few minutes at most. The prolongation of
the episode may make it difficult to distinguish it
from other causes.'? Dizziness, greying out, nausea,
sweating, tinnitus, palpitations, and weakness are
all prodromal symptoms of syncope. Fasting,
fatigue, stress, being in an extremely hot and
stuffy environment, prolonged standing, standing
up suddenly, intravenous drug administration or

blood donation, receiving or donating blood,
painful interventions, circumcision, and menstrual
periods are all common syncope-stimulating
factors. Syncope can be accompanied by muscle
contractions, cyanosis, urinary incontinence,
weakness, and nausea.'* Asymmetric generalized,
tonic, or clonic movements might occur as a
result of decreased cerebral perfusion during
syncope. However differenting from other
diagnosis may be difficult because severe VVS
can be accompanied by epilepsy-like tonic-clonic
contractions.” Dizziness and greying out were
the most common prodromal signs of syncope
in a study by Yilmaz et al.'* At the time of their
syncope episode, 69.3% of the patients were
standing. Fasting, excitement, and fear are the
most prevalent causes of syncope.'* In this study,
the majority of patients had a TLOC episode that
lasted less than one minute (92.3%). Dizziness was
the most common prodromal symptom (85.3%),
followed by greying out (75.7%).
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An ECG, CBC, and biochemical analysis
should be performed in all patients.!*!¢ Yilmaz et
al." reported that none of the patients in their study
had hypoglycemia or an electrolyte abnormality,
but 11.5% had anemia. In this study, 18.7% of the
patients had anemia, 8.7% patients had vitamin
B12 deficiency, and 2.6% patients had folic acid
deficiency. According to some report, there is an
association between vitamin B12 deficiency and
syncope.'® In Turkey, anemia and vitamin B12
deficiency are widespread.!® In a study conducted
in Turkey involving children aged 1-18 years,
anemia was found at a rate of 18.8% and vitamin
B12 deficiency at a rate of 16.9%.%° As a result,
it is not possible to link TLOC with anemia and
vitamin B12 insufficiency.

In children with TLOC, cranial neuroimaging
is not suggested as a routine assessment unless
there is evidence of increased intracranial pressure
or new focal impairments.?! A cranial MRI was
performed on 254 (84.7%) of the patients in this
study, and normal results were noted in 77.6%.
Arachnoid cysts (6.7%) and pineal gland cysts
were the most common findings (5.9%). Syncope
was not linked to images other than demyelinating
plaques (n:4, 1.6%). Dizziness was experienced
by three patients with demyelinating plaques.
These three patients were diagnosed with MS
during follow-up. It is possible that the association
of syncope with MS is coincidental. However,
autonomic dysfunction is common in MS
patients. Furthermore, in MS, studies have found
postural orthostatic tachycardia syndrome linked
to autonomic dysfunction, as well as episodes
of syncope linked to orthostatic hypotension or
cervical cord involvement.??

Cardiac syncope in children should be
distinguished from other causes, as although
it is infrequent, it can be life-threatening. The
frequency of cardiogenic syncope in children
has been reported to be 3 to 5%."* Conditions
like MVP, ASD, and PDA have been identified
as underlying causes of cardiac syncope in some
investigations. Despite the significant prevalence
of syncope in patients with MVP, it is believed
that MVP is not the direct cause of syncope.?
In this study, we performed an ECHO in 42.3%
of the patients, normal outcomes was seen in
70.1%. Secundum ASD (11%) and mild mitral
insufficiency (11%) were the most common
findings (8.7%). Two (0.07%) patients had sinus
tachycardia, which was observed on the ECG.
In none of the patient did an ECHO or an EKG
confirm cardiac syncope. However, we did not
perform further cardiac examinations such as tilt
table test and Holter monitoring.
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In our study, 288 cases were classified as
syncope (96%) and twelve (4%) as epileptic
seizures. Of the patients with syncope, 231
(77%) had VVS, 19 (6.3%) had OH, and 38
(12.7%) had unclassifiable syncope. The number
of unidentified syncope may be high because
the study was retrospective and psychogenic
syncope was not examined. Epilepsy is one of the
important causes of TLOC in children. Parents
are anxious about the TLOC episode, especially
because of the possibility of an epileptic seizures.
Aura, tonic-clonic contractions, involuntary
movements (mainly myoclonic jerks), fecal and
urine incontinence, episodes of syncope in supine
position, extended loss of consciousness, postictal
confusion, and delayed recovery of consciousness
should all be suggestive of epileptic seizures.
Syncope rarely causes extended limb jerks or
postictal disorientation. Syncope may however,
cause brief myoclonic contractions from cerebral
ischemia.” Syncope is frequently associated
with symptoms such as prodromal diaphoresis,
palpitations, or provocation by prolonged sitting
or standing.”

In areport by Yilmaz et al.'”,EEG examination
was performed in 65.1% of the patients who
presented with syncope During the follow-up
period, the authors reported epileptic activity in
15.9% of the patients and commenced therapy
with a diagnosis of epilepsy in 14%. In another
study, epileptiform abnormalities on the EEG were
found in 9.7% of syncope patients.? In this study,
EEG was performed in 96.3% of the patients;
it was found to be abnormal in 17 (5.9%). The
presence of epileptic discharge on the EEGs and
recurrent episodes of TLOC accompanied with
epileptic seizure findings led to the diagnosis of
epilepsy.

In conclusion, it can be challenging to
determine the etiology when a child presents with
TLOC. For differential diagnosis between epilepsy
and syncope, a thorough history-taking is required.
To distinguish epileptic seizures from syncope,
attacks in the sitting or supine position, symptoms
of muscle contractions and eye deviation are
helpful. EEG should also be performed to look
for epileptiform abnormalities. On the other hand,
laboratory studies and neuroimaging are often
only useful in excluding significant underlying
illness.

The study’s limitations are first, it is a single-
center retrospective study, and no follow-up
studies such as Tilt Table Test, Holter ECG, and
video EEG were performed. Psychogenic syncope
was also not evaluated.
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