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Objectives

1. Review the developmental considerations for

somatosensory organization

Review the impact on gross motor development

Discuss evaluation and treatment techniques with the

pediatric population

4. Discuss considerations for vestibular rehabilitation in
children with a variety of diagnoses
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FIGURE 1. Input from the rest of the body is also an important source of information for the postural control
system. The feet are peculiar in this respect as they aid in determining body sway relative to the ground.
Abbreviation: CNS, central nervous system.

Kristjansson & Treleaven, 2009
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Postural Control Development

* The ability to achieve and
maintain balance during activity

» Static
* Anticipatory
* Reactive
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Development of Sensorimotor Control

 Cervical movement sense
e Cervical position sense

* Gaze stability

e Visual motor control

* Eye-head coordination
 Postural control
 Balance
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Development of Sensorimotor Control

* Head control in midline

* Neck strength in all
positions

* Fix and follow

e Visual tracking with head
movement

* Progression with postural
control
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Vestibular System

VOR - vestibulo-ocular reflex
VSR - vestibulo-spinal reflex

* Visual stabilization during movement
e Postural stability during movement
e Spatial orientation
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Sensory Weighting
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Sensory Weighting and Development

Reweighting of strategies evolves with development - influenced by:

Maturation

Musculoskeletal development
Age

Gender

Weight

o Based on experience!
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Pediatric Considerations

* Nature of diagnosis

 Timing of onset

* Ability to describe or report symptoms

* Impact on overall development/gross motor
activity
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Causes of Pediatric Vestibular Dysfunction

Sensorineural hearing loss (SNHL)

Chronic otitis media

Benign paroxysmal torticollis of infancy (BPTI)
Benign paroxysmal vertigo of childhood (BPVC)
Vestibular migraine

Concussion/head trauma

Benign paroxysmal positional vertigo (BPPV)
Inner ear malformation

Infection/inflammation

Tumors
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Presentation of Symptoms

Dizziness Head holding

Vertigo Avoiding head movement

Headache Avoiding motion

Nausea/vomiting Seeking motion

Visual complaints )
Frequent falling

Motion sensitivity :
Delayed gross motor milestones

Poor balance
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Vestibular PT Evaluation

Past medical history
Primary report/complaint
Diagnostic testing
Specialist evaluations

Symptom report or pattern
Functional impact
e Patient/family goals
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Vestibular Testing

e Vestibular Evoked Myogenic Potential (VEMP)
e Assesses saccule and utricle function

* Video Head Impulse Test (vHIT)
* Assesses VOR function

e Computerized Dynamic Posturography (CDP)
* Assesses balance/postural control
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What do these results mean?

Abnormal VEMP
 Otolith organ stimulation

Abnormal vHIT
* VOR training

Abnormal CDP
 Balance training
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SOT Definition Sensory System (s)
Normal subscale available for balance
1 Eyes cpen, support and visual Somatosensory, isual,
g| | r<= surround stationary and vestibular
€l 2 Eyes closed, support and visual  Somatosensory and
g | surround stationary vestibular
2 ] 3 Eyes open, support stationary Somatosensory and
A and visual surround moves vestibular
L 4 Eyes open, support surface Vision and vestibular
moves, visual surround
§ 4 stationary
- § ( 5 Eyes closed, supporn surface Vestibular
33 , moves, visual surround
7] stationary
3 & 6 Visual surround moves. support  Vestibular
4 surface moves

O’Keefe et al, 2015
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Vestibular PT Evaluation

Oculomotor

Vestibular
Balance/postural control
Gross motor activity

Patient Specific Functional Scale
e Patient reported outcome measures
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Vestibular Rehabilitation/Treatment

e Vestibular Hypofunction
o Unilateral
o Bilateral

Vestibular Migraine Variants

BPPV

Concussion

Persistent Postural Perceptual Dizziness (PPPD)
Sensory Processing Disorder
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Adaptation Substitution

Habituation
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Adaptation

* Improve gaze stability and
balance
* Pediatric Considerations:
e Static visual target with head
movement
* Ongoing development of
sensory systems
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Substitution

e Use alternative strategies for loss of function
* Coordination of sensory systems to maintain
balance

iy - > -
Where the world comes for answers Boston Children’s Hospital

Department of Education



Habituation

* Repetition of symptom provoking movements
* Exercises are patient specific
* Play based to increase participation
* Gradual progression
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Unilateral Vestibular Hypofunction

e Most often due to infection
e Resume normal function of VOR
* Uptrain remaining sensory inputs
* Improve response to provocative movements
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Bilateral Vestibular Hypofunction

 Congenital or Acquired
* Effectiveness of visual and somatosensory cues
 Address gross motor delay with principles of
motor learning
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Vestibular Migraine Variants

e BPTI or BPVC

o @Gross motor delay or balance impairment
e Vestibular Migraine

o Peripheral vestibular impairments

o @Gross motor delay

O Motion sensitivity as a migraine trigger
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BPPV

Canal Maneuver

: « Epley
Posterior - Semont Liberatory
Horizontal * BBQROoll
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Concussion

Oculomotor Balance Posture Autonomic Cognitive
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PPPD

Habituation

Balance

Visual Desensitization
Aerobic Exercise
Coping Strategies

iy . > -
Where the world comes for answers gg;g?&g?t'Igfrggjcgt?grf"tal



Sensory Processing Disorder

e Overarousal of vestibular system:
o Movement seeking
m Proprioception to promote regulation
e Underarousal of vestibular system:
o Gravitational insecurity
m Gradual progression of activity to increase
comfort

iy - > -
Where the world comes for answers Boston Children's Hospital

Department of Education



Functional Goals

* @Gross motor skill development
 Tolerance to transitional movements
* Decrease falls or loss of balance
* Participation in age appropriate play
* Playground
* Sports
* Physical education
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FIGURE 1. Input from the rest of the body is also an important source of information for the postural control

system. The feet are peculiar in this respect as they aid in determining body sway relative to the ground.
Abbreviation: CNS, central nervous system.

Kristjansson & Treleaven, 2009
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THANK YOU !

Contact Us:

Jessica Pidgeon jessica.pidgeon@childrens.harvard.edu

Heather Molind heather.molind@childrens.harvard.edu
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