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Objectives

1. Recognize the anatomy and physiology related to normal
and abnormal functioning of vestibular system in adults and
pediatrics - addressing similarities and recognizing
differences

2. ldentify objective vestibular and oculomotor assessments

3. Identify proper clinical tests and effective treatment for
vestibular involvement in pediatric and adult population
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Terminology

‘ Vertigo
‘ Light-headed

‘ Swaying/rocking sensation
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Facts

ADizziness and disequilibrium following head trauma is
about 401 60% among non-hospitalized patients

ADizziness reported to persists in 18% patients at 2 years
after the injury

AAthletes with a preexisting history of motion sensitivity may
exhibit more prolonged vestibular function following sports
related concussion, and may experience more affective
symptoms early in recovery (Corwin 2015)

A81% of pediatric patients after concussion had vestibular
deficits at initial evaluation

AThose patients took longer to recover and return to both school
and sports (Corwin 2015)
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Development of the Vestibular System

AEmbryonic development

A Vestibular systems begins in the 3@ week
of life
A Is complete by the 25t week of gestational
age
A The vestibular apparatus has achieved adult
form and size by this age

A Superior semi-circular canal develops first,
followed by posterior and lateral canals

(O6Rei I} y 2013

A Structural sensory systems are fully
formed at birth (Rine 2018)

Reproduced from Carlson, B. (1996). Patten's foundations
of embryology (6th edn.). New York: McGraw-Hill.
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Development of the Vestibular System

ABalance function matures with the developmental sequence of
motor skills

A Develops rapidly throughout infancy and preschool years

A Changes most pronounced when motor skills related to walking are realized

A Postural control and coordinated movements are refined throughout achievement of
motor skills

ACritical period of development = 4-6 years old

A Children with vestibular hypofunction have been shown to have
developmental delays

A Disruption of vestibular function prior to maturation around this time
can be detrimental to achievement of gross motor skills

( O6Rei I |y
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The brainstem
integrates and
sorts sensory
information.
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Motor impulses
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postural
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Anatomy and Physiology

Ve

A 3 Components
A Peripheral sensory Apparatus
A Motion sensors
A Central processor
A Vestibular nuclear complex and Cerebellum
A Motor output
A To ocular muscles and spinal cord
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Peripheral Sensory Apparatus

© Northwestern University

With permission. Hain T www.dizzinesmsd-balance.com
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Peripheral Sensory Apparatus

Sensory Input

A Three Semicircular Canals
A Lateral, Anterior (superior)
A and posterior
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http://www.neuroanatomy.wisc.edu/selflearn/BPPV_files/bppv-otoconia-cd.gif
http://www.neuroanatomy.wisc.edu/selflearn/BPPV_files/bppv-otoconia-cd.gif
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http://www.ohsubooks.com/objectives/index.php?title=Dizziness

Semicircular Canals

A Bony labyrinth
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Lateral view of the right human labyrinth. (Hardy Msnat Rec59:403418)
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Fluid

Perilymphatic fluid Endolymphatic Fluid

A Between Bone and membrane A Within membranous Labyrinth

A Communicates with subarachnoid A Does not communicate with perilymph
space

, A High Viscosity
A Low viscosity

j A Low Sodium
A High Sodium

. A High Potassium
A Low Potassium
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Ampulla

A Sensory epithelium (crista)

A Cristahouses hair cells (stereocillia)

A Longest hair cells is call&hocilium

A Cupulagelatinous mass that bridges the width of
ampulla

Semicircular
canal

Endolymph

Endolymph

Stereocilia
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T Vestibular nerve / Afferents of the

(a) w) —_— vestibular nerve
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Ampulla
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