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How does it feel?
• Is there an illusion of movement or is it just light-headedness?. It is 

pertinent to clarify whether the symptoms the child is describing 
are true vertigo (illusion of movement such as rotation, or to and 
fro in the vertical or horizontal plane), disequilibrium, light-
headedness (feeling ‘fuzzy’) orpre-syncope (feeling faint). In 
children who present without a history of ‘true vertigo’, common 
medical conditions (anaemia, diabetes mellitus) should be excluded 
first. Those who give a history of pre-syncope, cardiac (arrhythmias 
etc.) and circulatory (postural hypotension) causes should be 
investigated. There is significant overlap between symptoms of 
peripheral and central dysfunction, and in all cases, children 
presenting with vertiginous complaints, central neurological causes 
should be excluded (hereditary ataxia, posterior fossa disease, 
hydrocephalus).
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What you should cover on examination

• the milestones outlined in the history section 
above

• having the child stand on one foot (30 
months – briefly, 36 months – 2 s, 4 years – 5 s, 
5 years – 10 s) 

• head thrust testing
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16.1 Clinical Aspects
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Epidemiology
(Brodsky et al. 2019)

• Aged 3–17 years, dizziness or imbalance was reported in 3.5 
million patients (5.6%) with a mean age of 11.5 years (dizziness: 

1.5 million patients; balance impairment: 2.3 million patients)

• Without any preference of sex

• In this study, the most common diagnoses for dizziness were 
depression or child psychiatric disorders, side effects from 
medication, head/neck injury or concussion, and 
developmental motor coordination disorders.

8



Epidemiology

Davitt et al. 2017

• vestibular migraine 23.8%

• benign paroxysmal vertigo 
of childhood 13.7%

• Idiopathic or no identifed
association 11.7%

• labyrinthitis/acute 
vestibular syndrome (8.47%)

Batu et al. 2015
• vestibular migraine accounted 

for 39% 

• 21% with functional 
psychogenic vertigo
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Hülse et al. 2019

• A population-based epidemiological survey revealed a 
prevalence of peripheral vestibular disorders of 15.16 per 
100,000 individuals. 

• The most frequent were benign paroxysmal positional vertigo 
(10.21)

• Acute vestibular syndrome (3.5)

• Menière’s disease (1.54) 

• Not report on vestibular migraine, which in other studies is 
the most frequent cause of vertigo in children.
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• Potential independent risk factors: gender, stress, muscular 
pain in the neck and shoulder region, sleep duration, and 
migraine

• A functional vestibular impairment was found in 36.5% of 
2528 children with the key symptom of balance or hearing 
disorders

11



Diagnoses of Dizziness and Balance 
Problems

• Among the 586 children with dizziness and balance problems, 
only 32.8% were reported to have had a diagnosis. 

• For children with moderate/big/very big problems, this 
percentage increased to 59.6%.
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Clinical Aspects
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16.1 Clinical Synopsis
• Episodic vertigo syndromes in childhood are associated with 

migraine in about 50% of the cases, now called “vestibular 
migraine of childhood”

• Benign paroxysmal positional vertigo

• acute peripheral vestibular syndrome due to viral or bacterial 
inflammations of the ear

• vestibular paroxysmia

• syndrome of the third mobile windows of a semicircular canal, 
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• episodic ataxias

• vestibular epilepsy occur more rarely.

• Predisposing factors for vertigo or dizziness in childhood are 
recurrent bouts of otitis, traumatic brain injury, and a positive 
family history of migraine

16

16.1 Clinical Synopsis



16.1 
Vestibular Migraine of 

Childhood and Recurrent Vertigo 
of Childhood
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• Recurrent spontaneous 
attacks of vertigo or 
dizziness with different 
duration and different 
accompanying symptoms 
such as vomiting, pallor, 
fearfulness, postural 
imbalance, ataxia, and/or 
nystagmus in otherwise 
healthy children.

• 補: recommend using the 
term  benign paroxysmal 
vertigo only for children 
who fulfill the diagnostic 
criteria but lack a personal 
history of migraine 
headache.
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Benign Paroxysmal
Positional Vertigo (BPPV)
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• The most frequently 
affected semicircularcanal is 
the posterior

• children with a history of a 
vestibular migraine or 
recurrent paroxysmal 
vertigo of childhood have 
signifcantly higher rates of 
relapses

• 補: Benign paroxysmal 
positional vertigo (BPPV) 
accounts for 5% of dizziness 
amongst children and 
adolescents. CRM was 
performed in 97.9% of 
patients, whereby 80.5% 
recovered following a single 
attempt of CRM. 
Recurrence of symptoms 
was identified in 10% of 
patients with no reported 
major complications.
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Outcome of canalith repositioning manoeuvre in benign 
paroxysmal positional vertigo in children and adolescents: A 
systematic review. Clinical OtolaryngologyVolume 48, Issue 
3May 2023Pagesi-iii, 371-500



Vestibular Paroxysmia
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• low-dose carbamazepine 
administration (2–4 mg/kg 
daily

• Operative decompression 
should only be considered 
as a last resort ratio since 
vascular, brain, and bone 
structures grow at different 
speeds in children, so that 
compression syndromes in 
our experience mostly 
resolve spontaneously

• 補: This disabling disorder 
accounts for about 4% of all 
diagnoses in vertiginous 
children presenting in the 
setting of a tertiary referral 
center for vertigo and 
balance disorders. This 
frequency is similar to that 
in adults
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Developmental Medicine & 
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Syndrome of the Third
Mobile Windows
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• There is also a unilateral or bilateral (Kanaan et al. 
2011) bony dehiscence of the superior 
semicircular canal syndrome in childhood. 

• It differs from that in adults in manifesting 
primarily with auditory symptoms (autophonia, 
tinnitus, and hearing disorders). 

• Initial experience has shown that conservative 
treatment should be given first.
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Acute Peripheral Vestibular
Syndrome
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• In childhood and adolescence, traumatic 
head/brain injuries may cause peripheral vestibular 
dysfunctions in about 25%, especially post-
traumatic benign paroxysmal positional vertigo or a 
vestibular deficit by a fracture of the petrous bone

• In most cases, the type of dizziness is described as 
numbness or light-headedness

• In most cases, e.g., athletes after a head trauma, 
the complaints were not attributable to one main 
type of dysfunction, even after special tests of the 
vestibular and ocular motor system
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Bilateral Vestibulopathy
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• Swaying vertigo and postural imbalance 
worsening in darkness and on uneven ground as 
well as oscillopsia with active or passive head 
movements are typical for bilateral 
vestibulopathy also in childhood

• In children, it can be caused by malformation of 
the labyrinth, viral or bacterial inflammation, or 
ototoxic antibiotics.
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Functional Dizziness
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• comorbidity of postural imbalance with anxiety 
disorders

• The fraction of functional (“somatoform”) vertigo 
and dizziness in childhood was reported to be  5–
21%
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Central Vertigo/Dizziness
Syndromes
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• If dizziness occurs with slowly increasing central 
vestibular and ocular motor dysfunctions, an MRI 
investigation is mandatory because of a relative 
frequency of brainstem and cerebellar tumors in 
childhood
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16.1.3 Differential Diagnoses
of Vertigo, Dizziness,

and Balance Disorders
- Attacks of Vertigo
- Sustained Vertigo 

- Stance and Gait Imbalance With and Without
Oscillopsia
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Attacks of Vertigo

Episodic vertigo without 
pathological findings in 
the attack-free interval: 

• vestibular 
migraine/recurrent 
paroxysmal vertigo of 
childhood, vestibular 
paroxysmia, epileptic aura 
or vestibular epilepsy, 
orthostatic dysregulation, 
functional or psychogenic 
vertigo

Episodic vertigo with 
inner-ear hypoacusis: 

• syndrome of a third mobile 
window/superior canal 
dehiscence 
syndrome/perilymph fistula, 
Menière’s disease, 
vestibular paroxysmia
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Attacks of Vertigo
Episodic vertigo with ocular motor 
abnormalities in the attack-free 
interval: 

• vestibular migraine, familial 
episodic ataxia type 2

Episodic vertigo followed in the course 
of the disease by oscillopsia during 
head movements and imbalance that 
worsens in darkness

• development of bilateral 
vestibular failure (also with 
familial vestibulopathy)

• Paroxysmal, short (<1 min) 
attacks of spinning vertigo 
during changes in head 
position relative to gravity: 
BPPV (post-traumatic)
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Sustained Vertigo 
(Lasting Days or a Few Weeks)

• Sustained vertigo without hearing loss: acute 
vestibular syndrome (former vestibular neuritis) 
or bacterial inflammation

• Sustained vertigo with hearing loss: labyrinthitis, 
inner-ear autoimmune disease

• Post-traumatic sustained vertigo: transverse 
petrous bone fracture, labyrinthine contusion
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Stance and Gait Imbalance
With and Without Oscillopsia

• Delayed stance and gait development with or without 
hearing loss: congenital bilateral vestibulopathy

• Stance and gait instability with oscillopsia during walking 
and head movements: congenital or early acquired bilateral 
vestibulopathy, perilymph fstula, post- traumatic otolithic
vertigo

• Slowly increasing stance and gait instability as well as 
oscillopsia during head movements: various hereditary and 
congenital disorders causing progressive audio-vestibular loss

• Progressive ataxia, balance, and ocular motor disorders: 
infratentorial tumors with lesions of vestibulocerebellar
and/or pontomedullary brainstem structures, spinocerebellar 
ataxias with or without downbeat nystagmus 37



16.2 Vestibular Migraine
of Childhood and Recurrent

Vertigo of Childhood
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About 50% of dizzy 
children also 
complain about 
headache

Episodic ataxia type 2 
can clinically mimic 
vestibular
migraine in 
childhood/recurrent 
paroxysmal vertigo

39
Adult: Headache attacks lasting 4-72 hr
(untreated or unsuccessfully treated)



Treatment

• The therapy of choice for frequent attacks of vestibular 
migraine/recurrent paroxysmal vertigo of childhood is the 
analogous migraine prophylaxis administered to adults with 
migraine

• Expert experience : that children may benefit from 
magnesium 300–600 mg per day in particular.

• Non-pharmacologic prophylaxis is still generally 
recommended in accordance with the guidelines of the 
American Academy of Neurology: physical exercise, sleep 
hygiene, avoidance of triggering food items, and behavioral 
therapy
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16.3 Episodic Ataxias
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Episodic Ataxias

• 9 forms of episodic ataxia (EA), AD ion-channel 
diseases.

• recurrent attacks with ataxia in combination with 
cerebellar and/or vestibular disorders even in the 
attack-free interval. 

• EA2 is clearly the most frequent form, whereas 
EA1 is very rare.

• PQ-calcium channel gene on chromosome 19p13; 
this is found in only 60–70% of all clinically 
confirmed diagnoses
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EA2 is important differential 
diagnosis for vestibular migraine
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EA2

• An important differential diagnosis for vestibular migraine
• EA2 manifests in late childhood or in early adulthood. The 

attacks generally last for hours or up to one day
• They can occur spontaneously but typical triggers are exercise, 

stress, coffee, or alcohol. 
• Attacks are prevented by avoiding physical exertion, 

emotional stress, and alcohol.
• Similar to vestibular migraine, about 90% of patients with EA2 

present with central cerebellar ocular motor disorders, such 
as saccadic pursuit, gaze-evoked nystagmus, impaired fxation
suppression of the vestibulo-ocular reflex, and especially 
downbeat-nystagmus
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• Some of these patients develop subtle and slowly progressive 
limb ataxia and postural imbalance later in life. 

• Mental retardation has also been reported

• Several patient have complained of generalized(myasthenic) 
weakness; patients rarely suffer from dystonia,which maybe a 
late feature of the disease

• Cerebellar atrophy, especially of the anterior vermis, can be 
detected on MRI

Neurotherapeutics,Vol.4,No.2,2007
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Video

• https://doi.org/10.100
7/000-96f)

• https://doi.org/10.100
7/000-96e)
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Treatment

• Acetazolamide and increasingly the prolonged-release form 
of 4-aminopyridine are used for prophylaxis. 

• A placebo-controlled cross-over study revealed a significant 
effect of both acetazolamide in a dose of 750 mg daily and the 
prolonged-release form of 4-aminopyridine (ACTZ effectively 
prevents or attenuates the attacks in approximately 
50%to75% of all patients.)

• The effectiveness of acetazolamide frequently decreases 
after 1–2 years or the treatment must be discontinued 
because of adverse side effects such as nephrolithiasis.
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Open trial by Strupp

• 4-aminopyridine (fampridine)

• Potassium channel blocker 4-aminopyridine (Strupp et al. 2004). 

A placebo-controlled double-blind cross-over study showed 
that 4-aminopyridine (3 × 5 mg daily) signifcantly reduced 
the attack frequency and improved quality of life (Strupp et al. 

2011).

• Normalized the irregular depolarization of Purkinje cells in 
mutant mice models

• In adults is 4-aminopyridine in its sustained release form, 
fampridine, 2 × 10 mg per day
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Episodic ataxia, EA1

• recurrent attacks with ataxia and interictal neuro-myokymia.

• The neuro-myokymia and in part even the attacks can be 
successfully treated with potassium channel blockers like 
phenytoin or carbamazepine. In addition, acetazolamide can 
be administered in daily doses of 62.5–1000 mg to avoid 
attacks

• The effect of acetazolamide is probably due to an alteration of 
the pH value, in terms of an acidosis, which leads, for example, 
to reduced potassium conductivity.
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補充: 

• Late onset EA2 : multiple-basepair insertions in CACNA1A
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16.4 Motion Sickness
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• Visual-vestibular conflicts

• Children below the age of 1 year are highly resistant to 
motion sickness probably because they only use the visual 
system to a limited extent for self-motion perception and, 
therefore, are less subject to visual-vestibular conflicts

• 6 months to 18 years : 9.2% were susceptible to motion 
sickness with a slight female preponderance(Huppert et al. 
2019).

• 3 months to 5 years: 1.2% were susceptible.

• The frequency of susceptibility was highest in the range 
between the age of 4 and 13 years, and declined in 
postpubertal children and adolescents.
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• This course of the frequency of motion sickness susceptibility 
from infancy to adolescence is characterized by an inverse U-
shaped curve:

• Phase 1 has high resistance in the first year of life when 
infants may be less subject to visual-vestibular mismatch

• phase 2 has a prepubertal peak possibly due to an over-
sensitivity to a visual-vestibular mismatch

• phase 3 has a postpubertal decline best explained by 
habituation through repetitive motion stimulation during 
various kinds of vehicle transportation

• In an earlier study on children between 9 and 18 years old, no 
differences were found with respect to susceptibility, gender, 
age, type of transportation, or physical activity 54



16.5 Visual Height Intolerance
and Acrophobia
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• Visual height intolerance, including the specific phobia fear of 
heights (acrophobia), has a life-time prevalence in adults of 
28% (females = 32%, males = 25%)

• A study on the frequency and phenomenology of visual height 
intolerance in prepubertal children (8–10 years) reported that 
the prevalence rate was higher than in adults and there was 
no gender preponderance as in adults

• about 50% of the afflicted children reported a spontaneous 
improvement or remission by the age of 8–10 years, two 
types of courses must be assumed: a favorable, spontaneous 
course in childhood and a chronic course in adulthood
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16.6 Therapy of Childhood Forms
of Vertigo
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• The treatment of these various forms of vertigo/dizziness 
corresponds to that in adults

• However, a pediatrician should be closely consulted. There are 
no specific studies available on the therapy of most forms of 
vertigo in childhood. Consequently, the treatment 
recommendations are similar to those made for adults but 
with adjusted dosages.
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Preliminary evidence shows that vHIT can be applied to children (>2 years) 
and is able to detect even mild semicircular canal function deficits 
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