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Etiology of Vestibular/Balance Disorders in Children
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Special considerations in children to diagnose aetiology

not established
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Physiology Aectiology correlate

Higher cellular metabolism and mitotic rate Acute viral vestibular neuritis half asrare asin adults
demanding high energy

Cross talk between metabolism and immune system Acute viral vestibular neuritis half asrare asin adults
higher in children

Priming of immune system generates expended Acute viral vestibular neuritis half asrare asin adults
repertoire of immune cells
Otolith anchorage proteins mature in childhood and Idiopathic BPPV rare
then degenerate
Stria vascularis and spiral ligament shows more Idiopathic MD rare
integrity due to high metabolic rates
Labyrinthine trauma behaves differently due to Variable and unpredictable labyrinthine damage
cerebral perfusion, anatomy and intracranial pressure following trauma
Synaptic transmission and neuronal circuitry in a state Random firing more common explains VM as so
of high activity common in children
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Paediatric vestibular disorders
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Peripheral 29.5% 18% 40% 22% 20.3%
vestibular
ine and 24.2% 45% 24% 49% 18.5%
BPVC
Traumatic head 9.8% 0% 6% 0.6% 3.7%
injury
Central 9.1% <5% 3% 2% 3.7%
Third window <1% <1% 6% <1% 26%
Genetic N/A N/A N/A N/A 12.9%
Idiopathic N/A N/A N/A N/A 12.9%
Others 26.4% 21% 21% 19.2% 5.7%
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A.l. duPont Hospital for Children, Wilmington, Delaware
Alder Hey Children’s Hospital, Liverpool

Aetiology

 |diopathic
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Congenital/genetic vestibular disorders
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Structural deformities
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The SNHL group
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Genetic syndromic with cochleovestibular dysplasia
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Genetic syndromic without otic structural deformities
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Genetic non syndromic with SNHL without structural deformities
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Genetic non syndromic with SNHL with structural deformities
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Other genetic
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Congenital disorders - phenotype
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Congenital disorders — example 1

Xlinked POUF4 mutation

Inspired by Children



Inspired by Children



Other peripheral vestibular disorders
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Paediatric balance disorders — otological disorders
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Otological disorders — acute vestibular events
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Otological disorders — recurrent vestibulopathy
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Otological disorders — inflammation and infection
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Otological disorders — example of infection

Acute left labyrinthits probably provoked by past
PBT
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Otological disorders — Space occupying lesions

vestibular paroxysmia (brief lasting spells in seconds due to provocation’
HVIN positive)
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Otological disorders — Ototoxicity

Agents Risk factors

Inspired by Children



Ototoxicity - example

Acute bilateral vestibulototoxicity following cisplatin
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Otological disorders — Trauma

is not related
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Legacies of trauma
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Otological disorders — Third windows

« Third windows in children do not have the same phenotype as that of adults and are often missed
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Third windows examples

Superior, posterior, and lateral semicircular canal dehiscence

Cochlea-internal auditory canal dehiscence
X linked gusher syndrome

Perilymph fistula

Facial nerve canal dehiscence

Wide vestibular aqueduct in children
Dilated internal auditory meatus

Bone dyscrasias for example Paget's disease of the bone and osteogenesis imperfecta
Endolymphatic hydrops
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Third window - example

Left dilated internal auditory meatus with left facial
nerve canal dehsicence
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Children | __Aduits __

Pathogenesis

Anamnesis

Hearing loss

Vestibular
function tests

Aetiology

Progression

More stria
vascularis
integrity

Difficult to elicit
to fit criteria

Variable, may
be normal

Variable

Almost always
secondary

Slow over
several years

Less stria
vascularis
integrity
Easier to elicit
to fit criteria

Usually low
frequency to
start with

Up to 80%
abnormal

Maijority
idiopathic

May be fast
over months
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Meniere's syndrome - example
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Paediatric balance disorders — neurological disorders

Spectrum

Motion sickness
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Paediatric balance disorders — neurological disorders

Phenotype

Navigational difficulties
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Neurological disorders — vestibular migraine
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Vestibular migraine - example

Vestibular migraine
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Neurological disorders — example 1

A variant of cerebellar ataxia EA2 CACNA1 mutation
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Neurological disorders — example 2

Cerebellar demyleination
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Paediatric balance disorders — non peripheral/central vestibular disorders

Cardiovascular disorders Musculoskeletal disorders

Metabolic disorders Ocular abnormalities

Psychogenic disorders
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Conclusions
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The art of rational thinking and inductive reasoning
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INTERNATIONAL PEDIATRIC
BALANCE NETWORK

www.ipbn.net Promoting excellence in pediatric balance care
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http://www.ipbn.net/

LEARN /SHARE/EXCEL

Alder Hey Children’s
Hospital Paediatric Audiovestibular
Department presents
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