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Introduction

¡ Prevalence in pediatric population:
¡ 0.4%-5.6% of dizziness and imbalance related to otologic and neuro-otologic diagnoses

¡ 15% of school-children have experienced disequilibrium at least once

¡ The vestibular system (and the neural pathway in particular) is not fully developed 
until the early teen years.

¡ Pediatric patients also have a high ability of adaptation and compensation due to 
higher neural plasticity.

- Brodsky et al. Otolaryngol. Neck Surg. 2020.

- Cumberworth et al. J. Laryngol. Otol. 2007.



Causes of Dizziness in Children and Adolescents 

Dizziness with vertigo Dizziness without vertigo (Pseudovertigo)

Life-threatening CNS infection
Head trauma
Poisoning or adverse medication effect
Stroke
Brain tumor

Arrhythmia
Heat stroke
Hypoglycemia
Poisoning or adverse medication effect

Common Benign paroxysmal vertigo of childhood 
Labyrinthitis (vestibular neuritis)
Migraine
Motion sickness
Otitis media complicated by labyrinthitis

Anemia
Anxiety
Ataxia
Depression
Hyperventilation
Orthostatic hypotension
Pregnancy
Presyncope

© 2022 UpToDate, Inc. and/or its affiliates. All Rights Reserved.



Causes of Dizziness in Children and Adolescents 

Dizziness with vertigo Dizziness without vertigo (Pseudovertigo)

Other Benign paroxysmal positional vertigo
Cholesteatoma
Congenital defects
Mastoiditis
Meniere disease
Middle ear trauma
Multiple sclerosis
Perilymph fistula
Ramsay Hunt syndrome
Seizure

Somatic symptom disorder

© 2022 UpToDate, Inc. and/or its affiliates. All Rights Reserved.



Benign Paroxysmal Vertigo of Childhood (BPVC)

¡ Similar to BPPV in adult but specific to children (mostly < 8 years)
¡ Short duration of < 1 minute
¡ Latent period before the onset of vertigo

¡ Fatigability
¡ Trigger (rapid head postural change) or positional nystagmus (not always) 

¡ s/s: sudden episodic sensations of spinning (vertigo) without hearing loss or tinnitus, loss of 
balance and staggering, expressions of fear, pallor, diaphoresis and occasional vomiting

¡ Normal neurological examination, audiometry, vestibular function and even EEG

¡ Episodes would reoccur several times a month for several years
¡ No accompanying migraine features at present, but may be a precursor of migraine.

¡ 2/3 of BPVC develops migraine in later life

OUT
DAT

ED!

- Batson. Paediatr Child Health. 2004.



Functional Dizziness

¡ ”somatoform dizziness”, “phobic postural vertigo”, 
“psychiatric/psychogenic dizziness”, and “chronic 
subjective dizziness”

¡ Present with chronic dizziness and normal findings 
on clinical examination and vestibular testing

¡ Symptoms worsen in certain situations (e.g., at 
school, in department stores)

¡ Somatoform vertigo in combination with migraine 
was the most frequent diagnosis in adolescent girls 
with dizziness

¡ Psychiatric comorbidity adversely impacts treatment 
outcome

- Jahn K. Handb Clin Neurol. 2016.

400 children aged 1-18 years in Germany



Management of Functional Dizziness

¡ Appropriate diagnostic work-up

¡ Providing information on the illness to both patients and parents

¡ Desensitization to visual and self-motion by vestibular rehabilitation, regular walks, 
and sports

¡ Behavioral therapy



Update of Etiologies

¡ A systematic review in 2021, evaluating 2470 children in total.

¡ Inclusion criteria:
¡ Original studies on Cohort of patients > 50; Studies on pediatric population; Studies including audio-

vestibular diagnoses; Studies published after 2011.

- FancelloV et al. Children. 2021.



Overall Distribution of Different Etiologies

- FancelloV et al. Children. 2021.



- FancelloV et al. Children. 2021.



Migraine Group

- FancelloV et al. Children. 2021.



Audio-Vestibular Disorders & Neurological Disorders

- FancelloV et al. Children. 2021.

(Meniere’s disease)



NTUH Experience

2001-2010 2011-2020 p value

Overall cases 17,123 20,404 <0.0001

Pediatric cases 480 (2.8%) 256 (1.3%) <0.0001

Sex (M/F) 222/258 113/143 >0.005

Age (3-15Y) 10 11 >0.005

-Young YH. 112thTOS, 2022 July 

Decreased prevalence of pediatric dizziness/vertigo may be 
due to the declining annual birth rate.

Most (80%) pediatric vertigo/dizziness were referred to
VM or BPV of childhood

à “vestibular migraine of childhood”



Vestibular Migraine of Childhood (VMC)

¡ Diagnostic criteria
A. At least five episodes with vestibular symptoms of 

moderate or severe intensity, lasting between five 
minutes and 72 hours

B. A current or past history of migraine with or without 
aura

C. At least half of episodes are associated with at 
least one of the following three migraine features:

D. Age < 18 years
E. Not better accounted for by another headache 

disorder, vestibular disorder, or other condition

(Barany Society and the International Headache Society)

1. Headache with at least two of the following 
four characteristics:

a) One sided location
b) Pulsating quality
c) Moderate or severe pain intensity
d) Aggravation by routine physical activity

2. Photophobia and phonophobia
3. Visual aura

- van de Berg et al. J  Vestibular Research 2021.

The most intense symptom (and common complaint) in pediatric migraine is usually 
gastrointestinal upset and fever rather than headache or visual disturbances.



Probable Vestibular Migraine of Childhood (probable VMC)

¡ Diagnostic criteria

A. At least three episodes with vestibular 
symptoms of moderate or severe intensity, 
lasting between five minutes and 72 hours

B. Only one of the criteria B and C for Vestibular 
Migraine of Childhood

C. Age < 18 years

D. Not better accounted for by another headache 
disorder, vestibular disorder, or other condition

(Barany Society and the International Headache Society)

1. Headache with at least two of the following 
four characteristics:

a) One sided location
b) Pulsating quality
c) Moderate or severe pain intensity
d) Aggravation by routine physical activity

2. Photophobia and phonophobia
3. Visual aura

B.   A current or past history of migraine with or without aura
C.   At least half of episodes are associated with at least one of 
the following three migraine features:

- van de Berg et al. J  Vestibular Research 2021.



Recurrent Vertigo of Childhood (RVC)

¡ Diagnostic criteria

A. At least three episodes with vestibular 
symptoms of moderate or severe intensity, 
lasting between one minutes and 72 hours

B. None of the criteria B and C for Vestibular 
Migraine of Childhood

C. Age < 18 years

D. Not better accounted for by another headache 
disorder, vestibular disorder, or other condition

(Barany Society and the International Headache Society)

1. Headache with at least two of the following 
four characteristics:

a) One sided location
b) Pulsating quality
c) Moderate or severe pain intensity
d) Aggravation by routine physical activity

2. Photophobia and phonophobia
3. Visual aura

B.   A current or past history of migraine with or without aura
C.   At least half of episodes are associated with at least one of 
the following three migraine features:

- van de Berg et al. J  Vestibular Research 2021.



Meniere‘s Disease (MD) & Sudden Deafness (SD)

Meniere’s disease in children

¡ Incidence: 2.3%

¡ Positive family history: 33%

¡ Bilateral affliction: 67%

Sudden deafness in children

¡ Incidence: 7% à 2% 

¡ Related to Global MMR vaccination policy ?

¡ Causes:

¡ Viral infection

¡ Vascular insufficiency

¡ Autoimmune disorders

-Young YH. 112thTOS, 2022 July 

MR Imaging using HYDROPS-Mi2 technique helps 
differentiate endolymphatic hydrops from sudden deafness 
in hearing handicapped children with acute hearing loss.



Persistent Postural-Perceptual Dizziness (PPPD)

¡ Diagnostic criteria

A. One or more symptoms of dizziness, unsteadiness, or 
non-spinning vertigo are present on most days for 3 
months or more. 
1. Symptoms last for prolonged (hours-long) periods of 

time, but may wax and wane in severity.

2. Symptoms need not be present continuously throughout 
the entire day.

B. Persistent symptoms occur without specific provocation, 
but are exacerbated by three factors:
1. Upright posture,

2. Active or passive motion without regard to direction or 
position, and

3. Exposure to moving visual stimuli or complex visual 
patterns.

C. The disorder is precipitated by conditions that 
cause vertigo, unsteadiness, dizziness, or problems with 
balance including acute, episodic, or chronic vestibular 
syndromes, other neurologic or medical illnesses, or 
psychological distress.
1. When the precipitant is an acute or episodic condition, 

symptoms settle into the pattern of criterion A as the 
precipitant resolves, but they may occur intermittently at 
first, and then consolidate into a persistent course.

2. When the precipitant is a chronic syndrome, symptoms 
may develop slowly at first and worsen gradually.

D. Symptoms cause significant distress or functional 
impairment.

E. Symptoms are not better accounted for by another 
disease or disorder.

(Barany Society and the International Headache Society)

- Staab et al. J  Vestibular Research 2017.



- Staab et al. J  Vestibular Research 2017.



EVALUATION



History Taking of Dizzy Children

- Jahn K. Handb Clin Neurol. 2016.



Vestibular Function Test

¡ Caloric test

¡ Vestibular evoked myogenic potential (VEMP)
¡ Cervical VEMP (cVEMP)

¡ Ocular VEMP (oVEMP)

¡ Rotary chair

¡ Posturography

¡ Head impulse test (HIT)
¡ at the bedside

¡ utilizing video head impulse test (vHIT)



The Functional Development of Vestibular System in Growing Children

-Young YH. Int J Pediatr Otorhinolaryngol. 2015.



Age-Oriented Vestibular Function Testing

0 to 2 years 3 to 7 years 8+ years

Rotary chair

cVEMP

vHIT

oVEMP

Caloric test

- Janky & Rodriguez. Semin Hear. 2018.



Management – Peripheral Cause

• Epley maneuver 
• Lempert (BBQ) maneuver

- Jahn K. Handb Clin Neurol. 2016.



Management – Peripheral Cause

- Jahn K. Handb Clin Neurol. 2016.



Management – Central cause

- Jahn K. Handb Clin Neurol. 2016.



Management – Central Cause

- Jahn K. Handb Clin Neurol. 2016.



Drugs used or evaluated in vestibular migraine and recurrent vertigo of childhood (off-label)

- Viola et al. Children 2022.

Cypromin
2-6 years



Drugs used or evaluated in vestibular migraine and recurrent vertigo of childhood (off-label)

Triptans
≧ 6 years

- Viola et al. Children 2022.



Drugs used or evaluated in vestibular migraine and recurrent vertigo of childhood (no trials)

- Viola et al. Children 2022.



Rationale, current clinical indications, and dosages of peripheral vestibular vertigo drugs in children 

(indication to use)

- Viola et al. Children 2022.



Rationale, current clinical indications, and dosages of peripheral vestibular vertigo drugs in children 

(off-label compounds)

- Viola et al. Children 2022.



Rationale, current clinical indications, and dosages of peripheral vestibular vertigo drugs in children 

(potentially useful drugs, with no trials in children)

- Viola et al. Children 2022.



CASES DISCUSSION



Case 1

¡ 14 y/o girl, Height 160 cm,  Weight 51 kg

¡ Intermittent spinning sensation noted for 1 month

¡ Duration: 5-6 minutes

¡ Precipitation factor:  head motion and postural change

¡ Denied hearing loss, tinnitus, ear discomfort, 
headache, nausea/vomiting, limb weakness, 
premenstrual period, head trauma, recent URI

¡ Stress in life: lacking sleep due to school exam

¡ Similar episode occurred 6 months ago

¡ PE & NE:

¡ Otoscopy: normal eardrum and ear canal

¡ No spontaneous or gaze-evoked nystagmus

¡ Dix-Hallpike & head roll test: no nystagmus

¡ F-N-F test: no dysmetria

¡ Romberg test & Tandem gait: no imbalance

¡ PTA: normal hearing

• Functional dizziness or VMC
• Management: 

• Diphenidol 25mg 1tab TID PO
• Flunarizine 5mg 1tab HS PO
• Encourage sufficient sleep and water intake

earthquake-like

(First visit: 07.01.22)



Vestibular Function Test –Videonystagmography (VNG)

¡ no nystagmus was noted in gaze test with vision

¡ right beating nystagmus was noted when gazing to right side without vision

¡ smooth pursuit and saccade was noted

¡ right side-dominant geotropic nystagmus was noted in positional test

¡ Caloric test: decreased bilateral responses with canal paresis 7% in right ear

Congenital bilateral vestibular neuropathy ?
Retrocochlear lesion?

(07.13.22)



Follow-up

¡ Dix-Hallpike & head roll test: no nystagmus

¡ Symptoms improved by medication and 
sleep

¡ Suggest observation and lifestyle adjustment

¡ May arrange cVEMP and oVEMP or brain 
MRI is s/s relapse or worsening

ABR: normal wave I, III, V latency (07.27.22) (08.05.22)



Case 2

¡ 11 y/o boy, Height 144.5 cm,  Weight 58 kg

¡ Intermittent dizziness, almost everyday, for about 2 
months
¡ Duration: all day long

¡ Precipitation factor: nil

¡ without spinning sensation, hearing loss, tinnitus, 
vomiting or posture related

¡ motion sickness on vehicles

¡ intermittent throbbing headache (left parietal area) and 
nausea, with photophobia and phonophobia, without 
aura

¡ Father (52 y/o) was diagnosed systemic type myathenia
gravis recently

¡ PE & NE:
¡ Otoscopy: normal eardrum and ear canal

¡ No spontaneous or gaze-evoked nystagmus

¡ Dix-Hallpike & head roll test: no nystagmus

¡ CN II – XII: normal

¡ Muscle power: 5/5

¡ F-N-F test: no dysmetria

¡ Romberg test & Tandem gait:  Borderline unsteady

¡ PTA: normal hearing

(First visit: 03.04.22)

• VMC
• Management: 

• Diphenidol 25mg 1tab TID PO
• Arrange VNG, suggest visit Ped. Neurologist



Vestibular Function Test –Videonystagmography (VNG)

¡ no nystagmus was noted in gaze test 
with and without vision

¡ No positioning or positional 
nystagmus

¡ Irregular pursuit and undershoot was 
noted in vertical saccade 

¡ Caloric test: decreased bilateral 
responses with canal paresis 7% in 
right ear

Left vestibular neuropathy, 
central lesion can’t be excluded

(03.23.22)



Clinical Course

Onset of dizziness

Jan. 03.04

Visit ENT OPD

general weakness

03.15

New-onset negative myoclonus manifestations, 
unstable motor ability, episodic hyperventilation

03.28
Admission to 
Ped. ward

suspect TIA, suspect 
hemiplegia migraine

NE: Lower leg proximal muscle 
weakness, left side predominant

New events of frequent near 
fainting, but never fall down

04.28

r/o immune-related myelitis, 
r/o myopathy

04.01

Discharge

• normal thyroid function, microsomal 
antibody, thyroglobulin antibody and CK

• NCV, EMG and repetition stimulation test: 
suspected neurogenic degeneration problem

• Brain MRI: cytotoxic spots at right 
internal capsule and left medulla, 
suspected vasculitis with ischemic change

Mx: Piracetam, Beesix

Loss of F/U

Visit Ped. OPD
03.2403.23

• VNG:  
Irregular pursuit
Caloric test: 51% canal 
paresis on left side

Date:



Take-Home Message

¡ Vestibular Migraine in Childhood (VMC) is the most common cause of pediatric vertigo and 
dizziness in any age group.

¡ The prevalence of BPPV and Meniere’s disease increase in early teens.

¡ Somatoform vertigo (functional dizziness) is also a common condition, particularly in adolescence.

¡ Diagnosis should be made through comprehensive evaluation including history taking and 
vestibular functional test.

¡ HIT and cVEMP are applicable for all children, posturography and oVEMP are suitable for children aged > 
3 years, and caloric test should be avoided until age > 8.

¡ Lifestyle adjustment and vestibular rehabilitation are effective as well as pharmacotherapy

¡ Prophylactic drug is recommended if frequent (≧3/month) and/or severe attacks (>72hr)



THANKYOU FOR LISTENING!

Thank you for your time and attention!
Welcome for questions and comments.


