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Abstract

Aim: This study aimed to evaluate the clinical
characteristics of patients admitted to the pediatric
neurology outpatient clinic with the complaint of vertigo
and to investigate the role of micronutrients in the
etiology of vertigo

Materials and Methods: This study retrospectively
evaluated the patients aged four to 18 years who were
admitted to the pediatric neurology outpatient clinic
with the complaint of vertigo to evaluate the clinical
characteristics and the role of micronutrients in the
etiology of vertigo. Patients, for whom the Z00.1 code,
the routine child health examination code, was entered
in the pediatric outpatient clinic in the same period when
the patients presented with the complaint of vertigo were
included as the healthy control group. Hemogram and
hormone profiles [25(OH)D, FT4, TSH, vitamin B12,
folic acid and ferritin] of the groups were compared.
Results: There was no statistically significant difference
between the study group and healthy controls in terms
of age and gender. Hematocrit (p<0.001), platelet
(p<0.001), vitamin B12 (p=0.015), vitamin D (p=0.043)
and TSH (p=0.013) levels were found to be significantly
lower in the vertigo group compared to the control
group.

Conclusion: The importance of micronutritional
deficiencies cannot be denied in patients presenting with
vertigo symptoms. Main point that makes our study
valuable is that there are limited number of studies in the
literature comparing laboratory parameters of pediatric
patients with vertigo symptoms and healthy controls.
There is a need for prospective studies, involving more
cases and awareness on this issue.

Keywords: Children; Deficiency; Micronutrient;
Vertigo; Vitamin.

Oz

Amag: Bu calismada ¢ocuk nérolojisi poliklinigine bas
donmesi sikayeti ile bagvuran hastalarm  klinik
Ozelliklerinin degerlendirilmesi ve mikro besinlerin bas
donmesi  etiyolojisindeki  roliiniin  arastirilmasi
amagclandi.

Gere¢ ve Yontem: Bu calisma, c¢ocuk norolojisi
poliklinigine vertigo sikayeti ile bagvuran 4-18 yas arasi
hastalar klinik ozelliklerini ve vertigo etiyolojisinde
mikro besinlerin roliinii degerlendirmek amaciyla
retrospektif olarak degerlendirildi. Cocuk poliklinigine
rutin ¢ocuk sagligi muayene kodu olan Z00.1 kodu
girilen olgular saglikli kontrol grubu, vertigo sikayeti ile
bagvuran hastalar ¢alisma grubu olarak kabul edildi.
Gruplarin hemogram ve hormon profilleri [25(OH)D,
FT4, TSH, B12 vitamini, folik asit ve ferritin]
karsilastirildi.

Bulgular: Calisma grubu ile saglikli kontroller arasinda
yas Ve cinsiyet agisindan istatistiksel olarak anlamli bir
fark yoktu. Hematokrit (p<0,001), trombosit (p<0,001),
B12 vitamini (p=0,015), D vitamini (p=0,043) ve TSH
(p=0,013) diizeylerinin vertigo grubunda kontrol
grubuna gore anlamli derecede diisiik oldugu goriildii.
Sonug¢: Vertigo semptomlariyla bagvuran hastalarda
mikroniitrisyonel eksikliklerin 6nemi inkar edilemez.
Calismamiz1 degerli kilan en 6nemli nokta ise literatiirde
vertigo semptomlu c¢ocuk hastalar ile saglhkh
kontrollerin laboratuvar parametrelerini karsilastiran
caligmalarin sinirli sayida olmasidir. Bu konuda daha
fazla olgu igeren ve farkindaligmn arttign prospektif
caligmalara ihtiyag vardir.

Anahtar Kelimeler: Vertigo; Vitamin; Mikrobesin;
Cocuklar; Eksiklik.

Yazisma Adresi/Address for Correspondence: Hilal AYDIN, Balikesir University, Faculty of Medicine, Department of Pediatrics,

10185, Balikesir-Turkey, E-mail: drhilalaydin@gmail.com

Gelis Tarihi/Received:21.02.2024  Kabul Tarihi/Accepted:03.07.2024

®®© Bu eser, Creative Commons Atif-GayriTicari-AyniLisanslaPaylas 4.0 Uluslararasi Lisanst ile lisanslanmistir
i Telif Hakki © 2024 Adiyaman Universitesi Saglik Bilimleri Dergisi

Bu makale arastirma ve yayin etigine uygun hazirlanmigtir.
IPEN EE; ACCES!

/ iThenticate:
for Authors & Researchers

intihal incelemesinden gecirilmistir.

Yaymm Tarihi/Published online:30.08.2024



https://doi.org/10.30569/adiyamansaglik.1441127
mailto:drhilalaydin@gmail.com
mailto:drhilalaydin@gmail.com
https://orcid.org/0000-0002-2448-1270
https://orcid.org/0000-0002-3074-6327
https://orcid.org/0000-0001-5373-8007

Micronutrients and vertigo/dizziness.

Introduction

Vertigo is the perception of rotational
movement of the self or surrounding objects.
Complaints such as dizziness, feeling sick,
drunkenness, or feeling that the ground is
slipping under feet can be defined as non-
vertiginous  dizziness.! There is limited
information on pediatric vertigo in the
literature. Its prevalence ranges from 8% to
15%.2 The approach to vertigo in children is
challenging due to the difficulty of obtaining a
clear and reliable history. Pediatric vertigo was
first described by Harrison in 1962.2 Diagnosis
and necessary treatment management is clearly
established after a detailed history is obtained
and clinical examination and neurological
evaluation are performed.* There are many
factors causing dizziness in children, such as
trauma, infection, migraine, central nervous
system disorders, benign paroxysmal vertigo
(BPV), vestibular neuritis caused by viral
infections, and psychosomatic disorders.®

Relevant studies in the literature have
generally been conducted among adults.® The
number of studies on vertigo in the pediatric
age group is limited. There are controversial
data in the literature regarding the diagnostic
criteria and management of vertigo in this age
group.®  Micronutrients  (vitamins  and
minerals) are essential components of the diet
and required for normal cellular and molecular
functions.” Micronutrient deficiencies may
occur in the presence of vitamin B12, folic
acid, vitamin A, vitamin D, thiamine, zinc,
selenium, and iron deficiencies. Micronutrient
deficiencies are the underlying cause of
diseases that affect the quality of life, as well
as morbidity and mortality of populations, and
threaten health globally.®

This study aimed to evaluate the clinical
characteristics of patients admitted to the
pediatric neurology outpatient clinic with the
complaint of vertigo and to investigate the role
of micronutrients in the etiology of vertigo.

Materials and Methods

This study evaluated the patients aged four
to 18 years who were admitted to the pediatric
neurology outpatient clinic of Adiyaman
University Hospital with the complaint of
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vertigo to evaluate the clinical characteristics
and the role of micronutrients in the etiology
of vertigo.

The attack frequency, duration of attacks
and accompanying complaints (tinnitus,
hearing loss, gait disturbance, migraine and
attack history) were questioned in patients who
presented with the complaint of vertigo.
Hemogram, biochemical parameters (glucose,
liver function tests, kidney function tests, and
electrolytes), and hormone profile (25-
hydroxy vitamin D [25(0OH)D], vitamin B12,
folic acid, ferritin, free T4, and thyroid-
stimulating hormone [TSH]), and if requested,
electroencephalography (EEG) and brain
imaging findings were recorded from the
patient files. Patients with missing data were
excluded from the study. Participants were
divided into three groups: preschool age (up to
6 years old), primary school age (7-12 years
old) and adolescents (13-18 years old). Blood
pressure was measured in all patients during
the initial examination performed at the time of
admission. When the file was scanned, the
existing consultations [ear nose throat (ENT),
pediatric cardiology and ophthalmology
outpatient clinic] were evaluated.

Patients, for whom the Z00.1 code, the
routine child health examination code, was
entered in the pediatric outpatient clinic in the
same period when the patients presented with
the complaint of vertigo (Group 1), were
included as the healthy control group (Group
2).

Hemogram and  hormone  profiles
[25(OH)D, FT4, TSH, vitamin B12, folic acid
and ferritin] of the groups were compared.

Serum vitamin B12 levels below 300 pg/mL
were accepted as vitamin B12 deficiency.®°
Hemoglobin and serum ferritin levels were
utilized for the diagnosis of iron deficiency
anemia. World Health Organization defined
hemoglobin threshold values to classify
anaemia according to the age of the child.!
Serum 25(0OH)D measurement reflects the
vitamin D stores in the body. Vitamin D level
should be 30-50 ng/mL to maximize calcium
absorption and maintain normal ranges of
parathyroid hormone (PTH). Accordingly,
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values below 25(OH)D 30 ng/mL were
considered as vitamin D deficiency.

Type of the study

The study was planned as a descriptive
retrospective study

The sample size of the study

The records of 94 patients were examined
between 01.08.2017 and 01.08.20109.

Data collection tools

The patients aged four to 18 years who were
admitted to the pediatric neurology outpatient
clinic of Adiyaman University Hospital with
the complaint of vertigo to evaluate the clinical
characteristics and the role of micronutrients in
the etiology of vertigo.

Data analysis

Statistical analyses were performed using
Statistical Package for the Social Sciences
(SPSS) Version 23.0 software and descriptive
and comparative analyzes were performed.
Independent Samples t-test was used for
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normally distributed parameters and Mann-
Whitney U test was used for the non-normally
distributed parameters. Chi-square test was
used to evaluate categorical variables. A p
value of <0.05 was considered statistically
significant.

Ethics committee approval

This study was approved by the local ethics
committee (Approval no.: 2021/02-30). The
principles of the Declaration of Helsinki
conducted the research.

Results

The study included a total of 94 patients
presenting with the complaint of vertigo. Of
the cases, 62 (66%) were female and 32 (34%)
were male. The mean age of the patients was
12.09 + 3.90 (3-17) years. Nine (9.6%) cases
were in the 4-6 age group, 34 (36.2%) in the
7-12 age group, and 51 (54.3%) in the 13-18
age group. A total of 118 cases, 65 (55.1%)
female and 53 (44.9%) male were included in
the control group. The mean age of the control
group was 11.64 + 3.40 (4-17) years (Table 1).

Table 1. Clinical characteristics of patients with vertigo complaints

Average age at time of application (years)

12.09+3.90 (3-17) years

n (%)
Total number of patients 94 100
Male 62 66
Female 32 34
Age range (year)
4-6 9 9.6
7-12 34 36.2
13-18 51 54.3
Vertigo Duration
Instant/A few seconds 74 78.7
Less than a minute 10 11
A few minute 4 4.2
5-15 minutes 3 3.1
15-30 minutes 1 1
30-60 minutes 1 1
> 60 minutes 1 1
Vertigo Frequency
Daily/Rare 77 82
A large number of daily 7 7.4
Several times a week 3 3.1
Once a week 3 3.1
Several times a month 4 4.4
Time period of vertigo
0-1 month 39 415
2-6 months 31 33
7-12 months 7 7.4
13-24 months 9 9.6
>24 months 8 8.5
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While an episode lasted a few seconds in
majority of cases (n=74, 78.7%), it was
observed to last 15-30 minutes in one (1%)
case, 30-60 minutes in one (1%) case and >60
minutes in one (1%) case. The vertigo
frequency was once a day in most of the cases
(n=74, 82%) whereas it occurred once or
several times a week in only three patients
(3.1%). The duration of vertigo symptoms was
found to last zero to one month in 39 cases
(41.5%), two to six months in 31 (33%), and
seven to 12 months in seven (7.4%).
Symptoms accompanying vertigo were
headache in 54 cases (57.4%), blackout/
presyncope/syncope in 51 (54.3%), tinnitus in
10 (10.6%), nausea and vomiting in 21
(22.3%), photophobia or phonophobia in 12
(12.8%) (Table 1). A total of 51 cases
underwent EEG and slowing of the
background rhythm for age was observed only
in one case.

Table 2. Etiological profile of vertigo in children
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In the etiology of vertigo, upper respiratory
tract infection (URTI) was observed in five
(5.3%) cases, psychogenic vertigo in five
(5.3%), migraine in eight (8.4%) cases, BPV in
13 (14%), gastrointestinal bleeding in one
(1%), cerebral pathologies in three (3.2%), and
orthostatic hypotension in 12 (12.8%). The
remaining 47 patients had iron deficiency
anemia, vitamin D deficiency and vitamin B12
deficiency [iron deficiency anemiain 3 (3.2%),
vitamin B12 deficiency in 4 (4.3%), vitamin D
deficiency 11 (11.7%), vitamin D deficiency
and iron-deficiency anemia in 11 (11.7%), and
vitamin D and vitamin B12 deficiency in 14
(14.8%), vitamin B12 deficiency and iron-
deficiency anemiain 4 (4.3%)]. The frequency
and number of vertigo attacks of varying
degrees regressed/decreased during pediatric
neurology follow-up of these cases following
the administration of vitamin B12, vitamin D
and iron therapy (Table 2).

Etiology n (%) 4-6 years  7-12years 13-18 years
n (%) n (%) n (%)
Orthostatic hypotension 12 12.8 0 7(7.47) 5(5.33)
Sinusitis/mastoiditis/labyrinthitis/otitis media 5 5.3 1 (1.06) 3(3.18) 1(1.06)
Benign paroxysmal vertigo 13 14 1(1.08) 6 (6.46) 6 (6.46)
Migraine 8 8.4 0 3(3.15) 5 (5.25)
Psychogenic Vertigo 5 5.3 0 2(2.12) 3(3.18)
Cerebral pathology (Intracranial mass, Central 3 3.2 0 2(2.13) 1(1.07)
nervous system infections)
Gastrointestinal bleeding 1 1 0 1() 0
Iron deficiency anemia 3 3.2 1(1.07) 1(1.07) 1(1.07)
Vitamin D deficiency 11 11.7 3(3.2) 4(4.3) 3(3.2)
Vitamin B12 deficiency 4 4.3 1(1.1) 2(21) 1(1.2)
Vitamin D deficiency + iron deficiency anemia 11 11.7 3(3.2) 3(3.2) 4 (4.3)
Vitamin D deficiency + Vitamin B12 deficiency 14 14.8 4 (4.23) 4 (4.23) 6 (6.34)
Vitamin B12 deficiency + iron deficiency anemia 4 4.3 1(1.1) 1(1.1) 2(2.1)

There was no statistically significant
difference between the study group and
healthy controls in terms of age and gender.
Hematocrit (p<0.001), platelet (p<0.001),
vitamin B12 (p=0.015), vitamin D (p=0.043)
and TSH (p=0.013) levels were found to be
significantly lower in the vertigo group
compared to the control group (Table 3).

Discussion

Due to the small number of studies both in
clinical practice and literature, this study
aimed to highlight the clinical characteristics
of patients presenting with vertigo and the

micronutrient deficiencies that take part in the
etiology of pediatric vertigo.

Vitamin D is a hormone with an important
function in maintaining calcium-phosphorus
balance and bone health. The prevalence of
vitamin D deficiency among the general
population is reported to be 25-50%.%% It is
particularly common in children and
associated with many diseases. Symptoms
such as rickets, fatigue, muscle pain, numbness
in the extremities, and convulsions may be
observed in the presence of vitamin D
deficiency.’* In a study by Zhang et al.
involving 268 cases, dizziness was reported in
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29 cases with vitamin D deficiency and
regression was observed in the complaints of
28 patients with vitamin D treatment.!
Symptoms of nutritional vitamin B12
deficiency include  weakness, fatigue,
dizziness, pale skin, pain, weight loss,
diarrhea, constipation, and muscle weakness,
as well as paresthesia in the extremities, gait
ataxia, dizziness, loss of sensation, personality
change, convulsion, orthostatic tachycardia
and developmental retardation.'® Serin et al.
detected dizziness in four of 38 patients with
vitamin B12 deficiency.'® Similarly, Arican et
al. reported dizziness in 9% of patients with
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further reported borderline vitamin B12
deficiency in the majority of patients with
dizziness and stated that clinicians should be
aware of this issue.!” Iron deficiency anemia is
a common health problem in the world. It is
estimated that 30-50% of the world's
population has iron-deficiency anemia.'®
Nonspecific symptoms, including headache,
paleness, palpitation, tinnitus, vertigo,
tachycardia, syncope, and heart failure, may
accompany iron deficiency anemia.’® In a
study by Erdogan et al. involving 30 cases with
vertigo, iron deficiency anemia was reported in
two cases and vitamin B12 deficiency in two

various neurological symptoms associated cases.?”

with vitamin B12 deficiency.l” The authors

Table 3. Comparison of laboratory parameters of cases with vertigo symptoms and healthy controls

Group 1 (Vertigo Group) n:94  Group 2 (Control Group) n:118 p
Mean£SD (Min.-Max.) Mean +SD (Min.-Max.)

Age (years) 12.094+3.90 (3-17) 11.64+3.40 (4-17) 0.2
WBC (/mm3) 7.64+1.90 (4.07-13.55) 7.65+2.04 (4.33-13.39) 0.463
Hemoglobin (gr/dl) 13.35£1.72 (3.97-16.64) 13.52+1.28 (9.41-16.33) 0.267
Hct (%) 40.29+5.21 (11.11-57.10) 41.06+4.14 (29.76-48.85) <0.001
MCV (fL) 81.52+6.18 (58.97-93.05) 73.36+5.32 (55.11-96.97) 0.128
Platelet (10%/pL) 262.30+66 (29.11-501.20) 310.46+139.35 (117.9-865) <0.001
Vitamin B12 (pg/ml) 198.61+83.83 (75-575) 235.99+103.12 (63-619) 0.015
Ferritin (ng/ml) 23.67+18.68 (1.80-113.7) 29.58+14.36 (3.5-81.7) 0.316
Folate (ng/ml) 9.09+3.52 (4.31-21.86) 8.724+4.56 (2.06-35.50) 0.316
Vitamin D (ng/ml) 18.03+8.20 (4.6-48.67) 23.05+17.76 (4.61-171) 0.043
FT4 (ng/dL) 0.94+0.47 (0.61-5.02) 0.88+0.18 (0.51-1.54) 0.264
TSH (mIU/L) 2.31+1.08 (0.54-5.49) 2.62+1.42 (0.16-7.74) 0.013

MCV: mean corpusculer volume; WBC: white blood cell

Yildirim et al. reported that only one of 132
patients with the complaint of dizziness had
iron deficiency anemia.?! In a series of 183
cases, Korkmaz et al. found vitamin B12
deficiency in nine cases and iron deficiency
anemia in three cases.?? The incidence of iron-
deficiency anemia, vitamin B12 and vitamin D
deficiency in the present study was found to be
higher than in the literature. In the pediatric
neurology outpatient clinic controls performed
every three months after the administration of
vitamin B12, vitamin D and iron treatment, the
frequency and number of vertigo attacks were
observed to decrease/regress in all patients.

The literature review has shown that there
is a limited number of studies comparing the
hemogram, vitamin B12 and folic acid levels
of adult patients, who were admitted to the
hospital with the complaint of vertigo, with
those of healthy controls. In a study, vitamin

B12 and folic acid levels of patients admitted
to the adult emergency department with the
complaint of dizziness were compared with
those of healthy controls and as a result of the
study, vitamin B12 levels were found to be
statistically significant (p=0.000) whereas
there was no significance in terms of folic acid
levels (p=0.83).% In another study comparing
160 adult patients suffering from vertigo and
120 healthy individuals, vitamin B12 level
(p<0.001), hemoglobin (p<0.01), ferritin
(p=0.004) and mean MCV values (p=0.001)
were found to be statistically significant in the
vertigo group while there was no significant
difference in terms of folic acid levels.?*

Pediatric vertigo is a rare condition with an
estimated incidence of <1%.2° In a study, the
prevalence of vertigo was reported to be higher
in the 12—17 age group.?® In the present study,
the age group with the highest number of cases
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with vertigo was the 13- to 17-year-old age
group.

The differential diagnosis of pediatric
vertigo is different from that seen in adults as
many etiologies are specific to pediatric age
and pathologies are quite different in children
and adults.* Compared to adults, response to
the vertigo treatment is better and recovery is
faster ~among  children.  Pediatricians,
clinicians, otolaryngologists and neurologists
often have difficulty in establishing the
appropriate diagnosis in these cases. The
inability of affected children to explain the
characteristics of their symptoms may prevent
diagnosis, particularly in very young
children.?’

Vertigo is observed to be more common in
female gender.?® The female to male ratio was
reported to be 1.57 by Swain et al., 1.17 by
Batu et al., 1.94 by Erbek et al., and 1.81 by
Korkmaz and Ekici.®?2282° Compatible with
the literature, female to male ratio was 1.93 in
the present study.

Headache and nausea are the most common
symptoms accompanying vertigo. In the
literature, headache is reported in 35-60% of
children presenting with vertigo.*° In the study
by Bhandari and Goswami, symptoms
accompanying vertigo were reported to be
headache (66.6%), nausea (42.2%), hearing
loss (31.1%), tinnitus (13.3%) and loss of
consciousness (10%).3! Swain et al. reported
the accompanying symptoms as follows:
nausea and vomiting (78.70%), headache
(37.96%), hearing loss (13.88%), tinnitus
(6.48%), aural fullness (6.48%), visual
impairment  (2.77%), altered state of
consciousness  (1.85%) and diaphoresis
(3.70%).° Erbek et al. stated that headache
(66%), nausea-vomiting (26%), hearing loss-
tinnitus (22%), visual impairment (20%), loss
of consciousness (10%) and diaphoresis (4%)
were the symptoms accompanying vertigo in
their study.?® Korkmaz and EKici reported that
headache (41%), syncope (27%) and nausea-
vomiting (10%) were the most common
findings accompanying vertigo.?> In the
present study, the most common symptoms
accompanying vertigo were headache (57.4%),
blackout (41.5%) and nausea-vomiting
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(22.3%). Bhandari and Goswami reported that
vertigo symptoms lasted most commonly for
zero to one month, two to six months and 13-
24 months, respectively.! Compatible with the
literature, the duration of symptoms was
observed to last for zero to one month most
frequently (n=39, 41.5%), followed by two to
six months (n=31, 33%) and seven to 12
months (n=7, 7.4%) in the present study.
Swain et al. reported that the duration of
vertigo lasted minutes in the majority of the
cases (41.66%), whereas the attack lasted
seconds (26.85%) and more than a day (6.48%)
in others.® In a study by Batu et al., the duration
of vertigo was reported to last less than one
minute in 36% of the cases and one to five
minutes in 34% while Erbek et al. reported the
duration of vertigo as seconds in 52%, minutes
in 28%, hours in 14% and >24 hours in 6% of
the cases.?®?° In the present study, the duration
of vertigo was observed to last seconds in
78.7% of the cases.

The medical history of a patient with
vertigo is the most important part of the
evaluation. Parents should carefully observe
these episodes as young children are unable to
describe the symptoms. History and a detailed
physical examination, including otological and
neurological examination, may be utilized to
establish diagnosis in most pediatric patients.32
Benign paroxysmal vertigo and migraine-
associated vertigo are the most common causes
of dizziness in childhood.®® Migraine-
associated vertigo is much more common in
pediatric patients compared to the adult
population. The prevalence of migraine-
associated vertigo is reported to be 35% among
pediatric patients with vertigo whereas only
6% of adults suffering from vertigo are
diagnosed with  migraine.®*  Orthostatic
hypotension may cause vertigo in 3-9% of
symptomatic children.®® In the pediatric age
group, BPV is acommon cause of vertigo, with
a prevalence of 2.6%.% In the study by Gruber
et al., the most common etiology of vertigo
was reported to be migraine (32%), acute
labyrinthitis/neuritis (22%) and psychogenic
dizziness (22%).* Batu et al. reported the most
common etiological causes as BPV (39%),
psychogenic vertigo (21%), epileptic vertigo
(15%) and migraine-associated vertigo
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(11%).2° In a study by Swain et al., the authors
observed the most common etiologies of
pediatric vertigo as vestibular migraine, BPV,
and vestibular neuritis.® In a study by Davitt et
al. involving 2,726 cases, the most common
etiology of vertigo among children aged two
months to 19 years was vestibular migraine
(23.8%) followed by BPV (13.7%),
idiopathic/unspecified causes (11.7%), and
labyrinthitis/vestibular neurinitis (8.47%).%
Korkmaz and Ekici reported that the most
common causes that may accompany vertigo
were BPV (23%), orthostatic hypotension
(22%), migraine-associated vertigo (8%),
psychogenic vertigo (7%) and vitamin B12
deficiency (5%), respectively.?? Karatoprak et
al reported the most common diagnoses were
migraine associated vertigo (21.7%) and
orthostatic hypotension (20%) in children with
dizziness.*®In the present study, the most
common reason accompanying vertigo
symptoms was found to be nutritional reasons.
Among other etiologies, BPV was the most
common one, followed by orthostatic
hypotension and migraine.

The literature review has shown that studies
on vitamin B12, vitamin D and anemia in the
etiology of pediatric/adult vertigo are limited.
Unlike other studies, the rate of micronutrient
deficiencies was high in the etiology of vertigo
(iron-deficiency anemia, vitamin B12 and
vitamin D deficiency) in the present study.

Limitations of the study

The limitations of our study were that it was
conducted in a single center, the number of
patients was limited, and retrospective study.

Conclusion

The importance of  micronutritional
deficiencies cannot be denied in patients
presenting with vertigo symptoms. Main point
that makes our study valuable is that there are
limited number of studies in the literature
comparing laboratory parameters of pediatric
patients with vertigo symptoms and healthy
controls. There is a need for prospective
studies, involving more cases and awareness
on this issue.
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