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How often do neurological disorders lead to dizziness in childhood?
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What is already known 
on this topic?
•	 Evaluating a child with dizziness 

is difficult because dizziness is a 
non-specific symptom, and the 
etiology varies from orthostatic hy-
potension to an intracranial tumor. 

•	 Because most of the studies that 
evaluated the etiology of dizzi-
ness were conducted in otolaryn-
gology clinics, the most common 
diagnoses were related to oto-
logical diseases, so determining 
from the pediatric neurology 
perspective would be useful. Also, 
there is little known about the out-
come of the disease.

What this study adds on 
this topic?
•	 The etiology of vertigo and/or diz-

ziness in children includes several 
non-neurological and neurologi-
cal disorders that may force clini-
cians to refer such patients to pe-
diatric neurology clinics. Thorough 
history and clinical examination 
considering cardiologic causes 
and laboratory testing, including 
serum vitamin B12 levels, could 
decrease unnecessary referral of 
these patients and request of ex-
pensive laboratory tests, such as 
magnetic resonance imaging and 
electroencephalography. 

•	 Although the majority of cases 
with childhood dizziness have 
good prognosis, some patients 
especially with vestibular migraine 
might have ongoing symptoms.
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ABSTRACT

Objective: The aim of the study was to determine the features and differential diagnosis of 
childhood dizziness and find out the prevalence of neurological diseases in children who were 
referred to the pediatric neurology outpatient clinic. A secondary aim was to evaluate the out-
come of dizziness after 12 months.

Material and Methods: The records of children with a complaint of dizziness that were referred 
to the pediatric neurology outpatient clinic were retrospectively reviewed, and detailed med-
ical and family history, clinical characteristics, laboratory investigations including vitamin B12 
levels, and neuroimaging tests were analyzed. Patients were grouped as neurological disorders 
and non-neurological disorders. Neurological disorders included vestibular migraine, benign 
paroxysmal vertigo, and epilepsy, and non-neurological disorders contained the remaining 
disorders.

Results: The study consisted of 60 children (36 females, 24 males) with a mean age of 11.7±4.1 
years. The most common diagnoses were vestibular migraine (21.7%) and orthostatic hypoten-
sion (20%). We found that the incidence of neurological diseases was 40% (vestibular migraine, 
21.7%; epilepsy, 10%; benign paroxysmal vertigo, 8.3%). When we compared the neurological 
disorders with non-neurological disorders, there was a significant difference in terms of age 
at onset and duration of attacks (p=0.001 for both), whereas no significant difference was de-
tected in terms of gender, frequency of attacks, and vitamin B12 levels. We detected ongoing 
symptoms in 10% of the patients who were diagnosed with vestibular migraine and psychogenic 
dizziness.

Conclusion: Both non-neurological and neurological diseases are common in etiology of chil-
dren with dizziness.
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Introduction

Dizziness is a feeling of lightheadedness, unsteadiness, or giddiness or a feeling of floating 
sensation, whereas vertigo is a subjective sensation of movement defined as turning of the 
patient or the surroundings. A disturbance in the vestibular system, which has peripheral 
and central nervous system components, may cause vertigo. Because children are not able 
to express themselves adequately, clinicians may have difficulty in making a distinction be-
tween vertigo and dizziness. Therefore, these two concepts are often used interchangeably.

The prevalence of dizziness and/or vertigo in children varies between 0.7% and 15% (1–3). 
O’Reilly et al. (4) found the prevalence of balance disorders to be 0.45%, of which 0.4% were 
unspecified dizziness, 0.03% were peripheral, and 0.02% were central vestibular pathology. 
To assess a child with dizziness may be difficult because dizziness is a non-specific symp-
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tom, and the etiology varies from orthostatic hypotension to an 
intracranial tumor (5, 6).

The most frequent diagnoses of childhood dizziness vary ac-
cording to whether the study originates from pediatric, otolar-
yngology, or neurology departments (7-10). Because most of 
the studies that evaluated the etiology of dizziness and vertigo 
were conducted in otolaryngology clinics, the most common di-
agnoses in children with a complaint of dizziness and/or verti-
go were related to otological diseases, such as otitis media and 
middle ear effusion (11, 12).

The aim of the study was to determine the features and differ-
ential diagnosis of childhood dizziness and find out the prev-
alence of neurological diseases in children who were referred 
with a complaint of dizziness to the pediatric neurology out-
patient clinic. Also, we wanted to investigate the demographic, 
clinical, and laboratory characteristics of patients with neuro-
logical and non-neurological disorders. A secondary aim was 
to evaluate the outcome of dizziness after a one year period.

Material and Methods

The records of patients ≤18 years of age that were referred to 
Medeniyet University Göztepe Training and Research Hospital, 
Pediatric Neurology Outpatient Clinic between January 2013 
and July 2014 with a complaint of dizziness were retrospectively 
analyzed. Gender; age at vertigo onset; characteristics of ver-
tigo (duration [<1 minute, 1–5 minutes, and >5 minutes]; fre-
quency; accompanying symptoms such as headache, nausea, 
vomiting, loss of consciousness, darkening of the eyes, pallor); 
history of motion sickness; and family history of migraine, epi-
lepsy, and cardiac disease were noted. Examinations including 
physical, neurological, otological, ophthalmological, cardio-
vascular, and psychiatric were performed if needed. Labora-
tory investigations (whole blood cell count, biochemical tests, 
vitamin B12 levels), cranial magnetic resonance imaging (MRI), 
electroencephalography (EEG) and electrocardiography re-
sults were recorded. Vitamin B12 deficiency was defined as vi-
tamin B12 level ≤200 pg/mL.

The diagnosis of vestibular migraine (VM) was made accord-
ing to the International Headache Society Criteria published 
in 2013 (13). Benign paroxysmal vertigo (BPV) is defined as a 
disorder characterized by recurrent brief attacks of vertigo, oc-
curring without warning and resolving spontaneously, in other-
wise healthy children (13). Benign paroxysmal positional vertigo 
(BPPV) was diagnosed based on medical history and a positive 
finding in Dix-Hallpike maneuver (2, 14). Vestibular neuritis was 
diagnosed based on sudden onset of severe vertigo, sponta-
neous horizontal nystagmus, and lack of neurological signs 
(2). Psychogenic dizziness was diagnosed if no etiology was 
found by physical, neurological, otological, ophthalmological, 
or cardiological examinations and no MRI and EEG findings in 
addition to psychiatric examination. Epileptic vertigo was diag-
nosed based on the history and EEG findings. Orthostatic hy-
potension was diagnosed when dizziness occurred during sud-
den postural change or prolonged standing and accompanied 
with a decrease of at least 20 mmHg in systolic pressure or 10 
mmHg in diastolic pressure within 5 minutes of standing after a 
period of supine rest (15). We put orthostatic hypotension, vaso-
vagal syncope, hypertension, and arrhythmia under the title of 

cardiogenic vertigo. Also, we classified the diseases as neuro-
logical or non-neurological disorders according to the etiology. 
Because BPV is considered to be migraine equivalent, neuro-
logical disorders included VM, BPV, and epilepsy, and non-neu-
rological disorders contained the remaining disorders. The two 
groups were compared by means of demographic, clinical, and 
laboratory findings. In addition, all patients were called back 
after 12 months to re-evaluate the outcome of dizziness.

We excluded patients with acute otitis media, a perforated ear-
drum, history of trauma and neurosurgery, history of drug use 
for a long period, or history of a significant chronic illness and 
developmental disorders. Patients that were not evaluated af-
ter 12 months were also excluded from the study.

The study was approved by the Medeniyet University Gözte-
pe Training and Research Hospital’s ethics committee with a 
report number 2014/0144. The study was conducted in accor-
dance with the Helsinki Declaration.

Statistical Analysis
Statistical data were evaluated using the Statistical Package 
for the Social Sciences for Windows software package version 
15.0, (SPSS Inc., Chicago, IL, USA). Descriptive statistical meth-
ods (mean±standard deviation) were used for the assessment 
of data. During the comparison of two groups, along with the 
descriptive statistical methods (mean, standard deviation), 
Student’s t-test was performed for the comparison of dual 
groups and chi-square test was used for the comparison of 
qualitative data. A two-sided p-value of <0.05 was considered 
as significant.

Results

The study consisted of 60 patients (36 females, 24 males) with 
a mean age at onset of 11.7±4.1 years (range, 3.5–18 years). 
The most common diagnoses were VM in 13 patients (21.7%) 
and orthostatic hypotension in 12 patients (20%). The etiology 
of dizziness in the study population is listed in Table 1. When 
we evaluated all the diagnoses, we found that the incidence of 
neurological diseases was 40% (VM, 21.7%; epilepsy, 10%; BPV, 
8.3%).

The most common associated symptoms with vertigo and/or 
dizziness were headache in 19 patients (31.7%), nausea and/or 
vomiting in 18 patients (30%), darkening of the eyes in 13 patients 
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Table 1. Etiology of dizziness in the study population 
Disorder n (%)
Vestibular migraine 13 (21.7)
Orthostatic hypotension 12 (20)
Psychogenic vertigo 7 (11.7)
BPPV 7 (11.7)
Epilepsy 6 (10)
BPV 5 (8.3)
Vestibular neuritis 4 (6.7)
Vasovagal syncope 3 (5)
Amblyopia 1 (1.7)
Hypertension 1 (1.7)
Arrhythmia 1 (1.7)
BPPV, benign paroxysmal positional vertigo; BPV, benign paroxysmal vertigo.



(21.7%), loss of consciousness in 11 patients (18.3%), pallor in 10 
patients (16.7%), photophobia and phonophobia in nine patients 
(15%), and tinnitus in two patients (3.3%). In nine patients (15%), 
all three symptoms (headache, nausea and/or vomiting, pho-
tophobia and phonophobia) were recorded. The associated 
symptoms according to different diagnoses are shown in Figure 
1. In six patients (10%), no associated symptom was identified. 
There were seven patients with BPPV whose only symptom was 
positional vertigo appearing during a change in head position. 
History of motion sickness was noted in 13 patients (21.7%) that 
were diagnosed as VM (eight patients), psychogenic dizziness 
(two patients), BPPV (two patients), and BPV (one patient).

The duration of vertigo attacks was <1 minute in 17 patients (28.3%), 
1–5 minutes in 26 patients (43.3%), and >5 minutes in 17 patients 
(28.3%). The frequency of attacks was ≥1 in a week in 30 patients 
(50%), 2–3 in a month in 14 patients (23.3%), and ≤1 per month 
in 16 patients (26.7%). The duration of vertigo and the frequency 
of attacks according to different diagnoses are shown in Table 2.

Cranial MRI was performed in all patients. Five patients (8.4%) 
showed abnormal cranial MRI findings that were considered 
coincidental, arachnoid cyst in four patients and pineal gland 
cyst in one patient. Electroencephalography was performed in 
44 patients, and four of those showed epileptiform discharg-
es that were in occipital regions in two patients, central region 
in one patient, and temporal region in one patient. Vitamin B12 
levels were obtained in 44 patients, and 12 patients were diag-
nosed with a vitamin B12 deficiency, which ranged between 75 
pg/mL and 200 pg/mL (≤200 pg/mL). Treatment of vitamin B12 
improved symptoms in 11 patients. Vitamin B12 deficiency was 
detected in patients with orthostatic hypotension (five patients), 
VM (three patients), BPV (two patients), and psychogenic dizzi-
ness (two patients). All of them benefited from vitamin B12 treat-
ment except a patient with psychogenic dizziness. Whole blood 
cell count and biochemical tests were normal in all patients.

When we compared the neurological disorders with non-neu-
rological disorders, there was a significant difference in terms 
of age at onset and duration of attacks (p=0.001 for both), 
whereas no significant difference was detected in terms of 
gender, frequency of attacks, and vitamin B12 levels (Table 3).
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Figure 1. Etiology of dizziness distribution according to associated symp-
toms

Table 2. Demographic and clinical features of patients with different etiologies

Demographics
Cardiogenic 

vertigo 
(n=17)

VM (n=13) BPPV (n=7) Psychogenic 
(n=7)

Epilepsy 
(n=6) BPV (n=5) VN (n=4)

Age at onset, years (mean±SD) 13.2±3.7 11.5±3 13.6±2.1 13.5±3.5 9.6±4.5 4.1±0.8 9.25±0.9
Gender, n (%) 

Female 11 (64.7%) 7 (53.8%) 3 (42.9%) 6 (85.7%) 4 (66.7%) 3 (60%) 2 (50%)
Male 6 (35.3%) 6 (46.2%) 4 (57.1%) 1 (14.3%) 2 (33.3%) 2 (40%) 2 (50%)

Ongoing symptoms, n (%) — 4 (30.8%) — 2 (28.6%) — — —
Duration of attacks, n (%)

<1 min 8 (47%) — 1 (14.3%) 3 (42.8%) 2 (33.3%) 2 (40%) 1 (25%)
1-5 min 7 (41.2%) — 6 (85.7%) 3 (42.8%) 4 (66.7%) 3 (60%) 2 (50%)
>5 min 2 (11.8%) 13 (100%) — 1 (14.3%) — — 1 (25%)

Frequency of attacks, n (%)
≥1 per week 8 (47%) 4 (30.8%) 7 (100%) 4 (57.1%) 1 (16.7%) 1 (20%) 4 (100%)
2–3 per month 2 (11.8%) 6 (46.1%) — 1 (14.3%) 1 (16.7%) 4 (80%) —
≤1 per month 7 (41.2%) 3 (23.1%) — 2 (28.6%) 4 (66.7%) — —

BPPV, benign paroxysmal positional vertigo; BPV, benign paroxysmal vertigo; SD, standard deviation; VM, vestibular migraine; VN, vestibular neuritis.

Table 3. Clinical and laboratory features of neurological and non-neurological disorders

Characteristics Neurological 
disorders (n:24)

Non- neurological 
disorders (n:36) p

Age at onset, years (mean±SD) 9.6±4.2 13.1±3.5 0.001

Gender, n (%)
Female 14 (58.3%) 22 (61.1%)

0.83
Male 10 (41.7%) 14 (38.9%)

Duration of attacks, n (%)
<1 min 4 (23.5%) 13 (76.5%)

0.001*1-5 min 7 (26.9%) 19 (73.1%)
>5 min 13 (76.5%) 4 (23.5%)

Vitamin B12 (pg/mL) 343.6±223.1 276.5±143 0.23
SD, standard deviation. *<1 min versus 1–5 min, p=0.8; <1 min versus >5 min, p=0.002; 1–5 min versus >5 min, p=0.001.
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After 12 months, all patients were re-examined and the out-
comes were evaluated. We detected ongoing symptoms in six 
patients (10%), who were diagnosed as VM (4 patients) and 
psychogenic dizziness (2 patients).

Discussion 

The etiologies in childhood dizziness differ between various 
studies. A reason for this is that some studies included patients 
with dizziness whereas others included children with true verti-
go. Another reason for different results depends on whether the 
study originated from pediatric, otolaryngology, or neurology 
departments (7). Most of the studies that evaluated the etiology 
of dizziness were conducted in otolaryngology clinics, so the most 
common diagnoses were related to otological diseases such as 
otitis media and middle ear effusion (11, 12). In our study, we in-
cluded children with normal otoscopic findings to rule out these 
most common otological diagnoses. Another reason for this may 
be because of the variety of study designs (16). For instance, be-
cause BPV is an age-related condition and the mean age at onset 
of vertigo and/or dizziness was 11.7±4.1 years in our study, we de-
tected the prevalence of BPV as lower than expected.

In our study, the most common diagnosis was VM. Although our 
study was performed in a pediatric neurology clinic, orthostat-
ic hypotension was the second common cause. Patients with 
traumas, another common cause of vertigo, were excluded 
from the study because they were evaluated in the emergency 
department. When we evaluated all the diagnoses in children 
with a complaint of dizziness that were referred to the pediatric 
neurology outpatient clinic, we found that the incidence of neu-
rological diseases was 40%. This group of patients complained 
of true vertigo rather than dizziness. Dizziness is a feeling of 
lightheadedness or a floating sensation, whereas vertigo is a 
subjective sensation of movement defined as turning of the 
patient or the surroundings. Therefore, we recommended that 
the first step was to determine the discrimination between true 
vertigo and dizziness while evaluating the children with dizzi-
ness and/or vertigo.

In a multi-center study, cardiogenic vertigo, the third most 
common cause of dizziness in children, was detected in 13.4% 
of the adolescents (17). In our study, there were 12 patients 
(20%) with orthostatic hypotension, three patients (5%) with va-
sovagal syncope, one patient with hypertension, and one with 
arrhythmia. Therefore, about one-fourth of our patients were 
diagnosed with cardiogenic vertigo, although the study was 
conducted in a pediatric neurology clinic. The most import-
ant common point of these patients was that they described 
the sensation as dizziness rather than true vertigo, and the 
symptoms occurred during rapid transition from lying down to 
standing. In addition, the most common associated symptoms 
were darkening of the eyes, pallor, and loss of consciousness 
(especially in patients with vasovagal syncope). We suggest-
ed that to prevent unnecessary referral of patients, children 
with a complaint of dizziness accompanying darkening of the 
eyes and loss of consciousness should undergo a cardiological 
examination including measurement of blood pressure while 
standing up and lying down and electrocardiography.

In previous studies, the incidence of VM was 18–25% (1). We de-
termined that the most common cause of vertigo in children 

was VM in 22% of our patients, similar to the literature. Gru-
ber et al. (18) determined that nine followed-up patients (100%) 
with VM had ongoing symptoms after 2 years, although still 
less than half of them used appropriate acute or prophylac-
tic anti-migraine medications. In our study, two patients out of 
13 were treated with topiramate as a preventive anti-migraine 
medication, whereas 11 patients were treated with conservative 
measures and acute medications (analgesics). When we eval-
uated the patients with VM one year later, ongoing symptoms 
were detected in 31% of them. We thought that it is important to 
follow these patients more closely to interfere with appropriate 
treatment in required cases. Adult studies reported reduction 
in symptom severity and frequency with topiramate, whereas 
few studies showed the efficacy and safety of topiramate for 
preventive therapy in children with VM (19-21). In our study, only 
two patients using topiramate for preventive therapy had good 
prognosis. We could not make any speculation on this issue, so 
further studies with a large number of patients determining the 
efficacy of topiramate in children with VM are needed.

Psychogenic dizziness was reported with an incidence of 
5–24% in different studies (2, 6, 16, 18). Similarly to these stud-
ies, we detected the incidence of psychogenic vertigo as 12%. 
These children underwent many examinations such as blood 
analysis, cranial MRI, and EEG that revealed normal findings. 
Finally, two patients were diagnosed with depression and five 
patients with anxiety disorder. After one year of follow-up, we 
found that 28% had ongoing symptoms. Gruber et al. (18) found 
that 50% of patients with psychogenic dizziness had ongoing 
symptoms on follow-up. After the exclusion of organic causes in 
children with unexplained dizziness, early psychiatric consulta-
tion and follow-up should be recommended.

A well-received story will lead us to the laboratory examina-
tions that should be demanded; for example, EEG may be re-
quested in patients with a complaint of loss of consciousness, 
and detailed cardiological evaluation should be required in 
patients with a complaint of darkening of the eyes. Vitamin B12 
deficiency was detected in 12 patients; symptoms improved in 11 
of them with treatment. Because the treatment is beneficial, we 
recommend investigating vitamin B12 levels, which is an easily 
accessible laboratory test. Ravid et al. (6) determined that MRI 
revealed an incidental finding (arachnoid cyst) in 2% of their 
patients evaluated in a pediatric neurology clinic with dizziness. 
Similar to the literature, abnormal but incidental MRI findings 
were detected in 8% of our patients. Causes of central vertigo 
such as brain tumor or stroke usually admitted to emergency 
departments with acute neurological deficits. In our study, the 
patients who applied to our outpatient clinic had normal neu-
rological examinations. Although the neurological examination 
was normal in all our patients, the reason why all of them un-
derwent cranial MRI was due to the fact that the patients were 
referred by pediatricians who had already requested imaging 
from most of them. Therefore, we suggested cranial MRI for 
selected patients with additional neurological deficits.

In our study group, we found that neurological diseases that 
lead to childhood dizziness started at an earlier age than 
non-neurological diseases. Adolescents were more likely to 
have BPPV, psychogenic dizziness, orthostatic hypotension, 
and vasovagal syncope. In addition, we detected that the du-
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ration of attacks was longer in neurological disorders, where-
as it was <5 minutes in the majority of the non-neurological 
group. These findings might be clues to make the differential 
diagnosis.

There are potential limitations of this study. One of the 
most important limitations was the retrospective nature of 
the data. Although we recalled the patients one year later 
for re-evaluation, they could not remember certain details 
of history obtained after a time period. Also, long-term fol-
low-up is needed to get more information about the course 
of the disease. Large prospective studies and long-term fol-
low-up is needed.

The etiology of vertigo and/or dizziness in children includes 
non-neurological and neurological disorders that may force 
clinicians to refer such patients to pediatric neurology clinics. 
The onset of the disease at an early age and the prolonged 
duration of the attacks are guiding findings for the pediatri-
cians to refer the patient to the neurology clinic. Thorough his-
tory and clinical examination considering cardiologic causes 
and laboratory testing including serum vitamin B12 levels could 
decrease unnecessary referral of these patients and request of 
expensive laboratory tests, such as MRI and EEG.

Ethical Committee Approval: Ethics committee approval was received 
for this study from the ethics committee of Medeniyet University Gözte-
pe Training and Research Hospital (2014/0144).

Informed Consent:     Written informed consent was obtained from all 
patients who participated in this study.   

Peer-review:  Externally peer-reviewed.

Author Contributions: Concept – E.K., G.S., K.Y.; Design – E.K., K.Y., G.S.; 
Supervision – K.Y.; Data Collection and/or Processing – E.K., G.S.; Anal-
ysis and/or Interpretation – E.K., G.S.; Literature Review – E.K., G.S.; 
Writing – E.K.; Critical Review – K.Y.

Conflict of Interest: The authors have no conflicts of interest to declare.

Financial Disclosure:  The authors declared that this study has received 
no financial support.

References

1.	 Gioacchini FM, Alicandri-Ciufelli M, Kaleci S, Magliulo G, Re M. 
Prevalence and diagnosis of vestibular disorders in children: a re-
view. Int J Pediatr Otorhinolaryngol 2014; 78: 718-24. [Crossref]

2.	 Riina N, Ilmari P, Kentala E. Vertigo and imbalance in children: a 
retrospective study in a Helsinki University otorhinolaryngolo-
gy clinic. Arch Otolaryngol Head Neck Surg 2005; 131: 996-1000. 
[Crossref]

3.	 Li CM, Hoffman HJ, Ward BK, Cohen HS, Rine RM. Epidemiology of 
Dizziness and Balance Problems in Children in the United States: A 
Population-Based Study. J Pediatr 2016; 171: 240-7 e1-3. [Crossref]

4.	 O’Reilly RC, Morlet T, Nicholas BD, et al. Prevalence of vestibular 
and balance disorders in children. Otol Neurotol 2010; 31: 1441-4. 
[Crossref]

5.	 Niemensivu R, Pyykko I, Valanne L, Kentala E. Value of imaging 
studies in vertiginous children. Int J Pediatr Otorhinolaryngol 2006; 
70: 1639-44. [Crossref]

6.	 Ravid S, Bienkowski R, Eviatar L. A simplified diagnostic approach 
to dizziness in children. Pediatr Neurol 2003; 29: 317-20. [Crossref]

7.	 Balatsouras DG, Kaberos A, Assimakopoulos D, Katotomichelakis 
M, Economou NC, Korres SG. Etiology of vertigo in children. Int J 
Pediatr Otorhinolaryngol 2007; 71: 487-94. [Crossref]

8.	 Erbek SH, Erbek SS, Yilmaz I, et al. Vertigo in childhood: a clini-
cal experience. Int J Pediatr Otorhinolaryngol 2006; 70: 1547-54. 
[Crossref]

9.	 Jahn K, Langhagen T, Schroeder AS, Heinen F. Vertigo and dizziness 
in childhood - update on diagnosis and treatment. Neuropediat-
rics 2011; 42: 129-34. [Crossref]

10.	 Wiener-Vacher SR. Vestibular disorders in children. Int J Audiol 
2008; 47: 578-83. [Crossref]

11.	 Choung YH, Park K, Moon SK, Kim CH, Ryu SJ. Various causes and 
clinical characteristics in vertigo in children with normal eardrums. 
Int J Pediatr Otorhinolaryngol 2003; 67: 889-94. [Crossref]

12.	 Szirmai A. Vestibular disorders in childhood and adolescents. Eur 
Arch Otorhinolaryngol 2010; 267: 1801-4. [Crossref]

13.	 Headache Classification Committee of the International Headache 
S. The International Classification of Headache Disorders, 3rd edi-
tion (beta version). Cephalalgia 2013; 33: 629-808. [Crossref]

14.	 Uneri A, Turkdogan D. Evaluation of vestibular functions in children 
with vertigo attacks. Arch Dis Child 2003; 88: 510-1. [Crossref]

15.	 Freeman R, Wieling W, Axelrod FB, et al. Consensus statement on 
the definition of orthostatic hypotension, neurally mediated synco-
pe and the postural tachycardia syndrome. Clin Auton Res 2011; 21: 
69. [Crossref]

16.	 Batu ED, Anlar B, Topcu M, Turanli G, Aysun S. Vertigo in childhood: 
a retrospective series of 100 children. Eur J Paediatr Neurol 2015; 
19: 226-32. [Crossref]

17.	 Lee JD, Kim CH, Hong SM, et al. Prevalence of vestibular and bal-
ance disorders in children and adolescents according to age: A 
multi-center study. Int J Pediatr Otorhinolaryngol 2017; 94: 36-9. 
[Crossref]

18.	 Gruber M, Cohen-Kerem R, Kaminer M, Shupak A. Vertigo in chil-
dren and adolescents: characteristics and outcome. Scientific 
World Journal 2012; 2012: 109624. [Crossref]

19.	 Brodsky JR, Lipson S, Wilber J, Zhou G. Benign Paroxysmal Posi-
tional Vertigo (BPPV) in Children and Adolescents: Clinical Features 
and Response to Therapy in 110 Pediatric Patients. Otol Neurotol 
2018; 39: 344-50. [Crossref]

20.	 Gode S, Celebisoy N, Kirazli T, et al. Clinical assessment of topira-
mate therapy in patients with migrainous vertigo. Headache 2010; 
50: 77-84. [Crossref]

21.	 Lewis D, Paradiso E. A double-blind, dose comparison study of 
topiramate for prophylaxis of basilar-type migraine in children: a 
pilot study. Headache 2007; 47: 1409-17. [Crossref]

Turk Arch Pediatr 2021; 56(3): 249-53 Karatoprak et al. Dizziness in children

https://doi.org/10.1016/j.ijporl.2014.02.009
https://doi.org/10.1001/archotol.131.11.996
https://doi.org/10.1016/j.jpeds.2015.12.002
https://doi.org/10.1097/MAO.0b013e3181f20673
https://doi.org/10.1016/j.ijporl.2006.05.008
https://doi.org/10.1016/S0887-8994(03)00278-9
https://doi.org/10.1016/j.ijporl.2006.11.024
https://doi.org/10.1016/j.ijporl.2006.04.001
https://doi.org/10.1055/s-0031-1283158
https://doi.org/10.1080/14992020802334358
https://doi.org/10.1016/S0165-5876(03)00136-8
https://doi.org/10.1007/s00405-010-1283-2
https://doi.org/10.1177/0333102413485658
https://doi.org/10.1136/adc.88.6.510
https://doi.org/10.1007/s10286-011-0119-5
https://doi.org/10.1016/j.ejpn.2014.12.009
https://doi.org/10.1016/j.ijporl.2017.01.012
https://doi.org/10.1100/2012/109624
https://doi.org/10.1097/MAO.0000000000001673
https://doi.org/10.1111/j.1526-4610.2009.01496.x
https://doi.org/10.1111/j.1526-4610.2007.00867.x

