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Evidence is emerging of positive outcomes with physical therapy
management of the cervical spine and vestibular/balance systems
following concussion.
A multifaceted approach including cervical, sensorimotor and vestibular
rehabilitation is beneficial for individuals who have persisting dizziness,
neck pain and headaches following concussion.
Cervicovestibular rehabilitation may prevent prolonged concussion
symptoms and recovery, and earlier medical clearance for return to sport
following concussion.
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Vestibular/Ocular Interventions
Post-Concussion

Rehabilitation to address vestibulo-ocular deficits may facilitate recovery
and prevent the development of post-concussion syndrome (PCS). 

Uncompensated vestibular hypofunction results in postural instability,
visual blurring with head movement, and subjective complaints of
dizziness and/or imbalance.

When individuals move slowly after injury, cervical and visual cues may be
used to preplan eye movements and enable stability of gaze, thus
minimizing symptoms. At faster speeds of head motion, peripheral
vestibular input is required to maintain a stable gaze (i.e. clear vision) with
head motion (VOR).

Symptoms may occur in the presence of altered VOR gain as speed of
movement is increased over 2 Hz and reliance on VOR cues is necessary. 

Vestibular adaptation is vital during the rehabilitation process as only the
VOR operates over the head frequency and velocity ranges required for
gaze and postural stability during normal activity such as locomotion

Past studies have demonstrated that vision and somatosensory cues
cannot fully substitute for lost vestibular function.
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Vestibular Rehabilitation
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Systematic reviews have
demonstrated efficacy of
vestibular rehabilitation in
patient populations with
vestibular involvement. In some
cases eye movement control
exercises (without concomitant
head movement) are included in
treatment protocols.
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Adaptation and substitution exercises
Habituation exercises
Postural Stability exercises
Dynamic Balance exercises

Vestibular rehabilitation consists of a variety of individualized exercises
aimed at facilitating central vestibular reorganization:

Schneider KJ. Concussion - Part I: The need for a multifaceted assessment. Musculoskelet Sci Pract. 2019;42:140-150. doi: 10.1016/j.msksp.2019.05.007. Accessed on May 8, 20201.



The goal of adaptation exercises is to reduce symptoms, normalize gaze
and postural stability

Adaptation exercises are used to train the vestibulo-ocular reflex (VOR)
and are among the most commonly prescribed exercises following
concussion
Adaptation refers to long-term changes in the neuronal response to
head movements

The goal of substitution exercises is to promote alternative strategies (i.e.
smooth-pursuit eye movements or central pre-programming of eye
movements) to substitute for missing vestibular function

Adaptation & Substitution
Exercises
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Gaze stability exercises promote vestibular adaptation by involving head
movement while maintaining focus on a target, which may be stationary
or moving 

The individual focuses on a target and moves the head side to side
over a small distance in the horizontal and vertical planes 4

 

VOR x 1: Patient rotates the head side
to side horizontally while
maintaining gaze fixation on a
stationary target. This process is
repeated while moving the head
vertically
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The clinician may also passively move
the patient’s trunk and/or head/neck
while the individual focuses on target 
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Progressions
Addition of more dynamic tasks → Head turns while walking: 

While walking in a straight line, the patient rotates the head horizontally
or vertically to the left and right with gaze fixed on a stationary target

Changing the task environment:
Change the background of the target (plain, stripes, checks)

Change in exercise position:
Lying → sitting → standing

Change in stance:
Standing feet apart, standing feet together, tandem stance, standing on
foam pad

Increasing task difficulty:
Changing speed, range of motion, target size (single point → words →
business cards)
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VORx2: Patient moves the head horizontally while maintaining fixation on
target, which is moving in the direction opposite to the head 
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continuous head movement for 1-2 min
repeated 5x/day

VOR cancellation: Gaze moves along with head
motion (head-trunk turns) → Patient rotates the
head and trunk together horizontally with gaze
fixed on the thumb while the arm moves
together with the trunk 2, 3
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Adaptation & Substitution
Exercises

*It is important that the exercises are context specific and should eventually be trained
in the direction and environment in which the individual is required to function.
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Habituation Exercises

Habituation refers to the reduction in a behavioral response to repeated
exposure to a provocative stimulus, with the goal of reducing symptoms
related to the vestibular system
Habituation exercises are exercises that repetitively expose the individual
to movements that provoke a mild amount of dizziness 

Symptoms of general disorientation in space/lightheadedness
Symptoms should not be presyncopal

Habituation exercises should be chosen on the basis of a particular
movement or situation (e.g. busy visual environments) that provoke
symptoms 
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Examples used to describe these
sensations include symptoms of
dizziness and unsteadiness in visually
challenging environments (i.e. crowds,
walking through store aisles, watching
movies)
It is believed that individuals with these
symptoms may be overly reliant on
visual cues

The patient should perform several repetitions of the body or visual
motions that cause mild to moderate symptoms and this systematic
repetition of provocative movements leads to a reduction in symptoms
over time

A mild and brief increase in symptoms following performance of these
exercises is acceptable
Prolonged or intense symptoms should not occur
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Habituation Exercises
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Progressions

In cases of visual vertigo, visual desensitization exercises are included
within a program of vestibular exercises with the aim of decreasing
sensitivity to visual stimuli and possibly facilitating sensory integration
The use of optokinetic stimuli or virtual reality environments can be used
as habituation exercises to address visual motion sensitivity (VMS)

Change of environment:
Changing to a more visually
challenging environment
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Optokinetic stimuli: use
of repetitive moving
patterns
Virtual reality: immerses
patient in realistic,
visually challenging
environment 
Can also use busy
screensavers or videos
of busy visual
environments

Increasing difficulty of task:
Increasing speed, changing direction of stimulus motion, modifying
instructions to the patient

Increasing intensity of stimuli:
Changing size/colour of stimulus



Static Balance Exercises

Postural stability exercises are an important part of a vestibular
rehabilitation program
The aim of postural stability exercises is to help patients:

Learn to use stable visual references and surface somatosensory info for
their primary postural sensory system
Use the remaining vestibular function after vestibular injury
Identify efficient and effective alternative postural movement strategies
Recover normal postural strategies
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*See post on static balance measures using the BESS for examples of static
balance exercises and progressions

These exercises are intended to
facilitate the use of visual and/or
somatosensory cues which can
substitute for missing vestibular
function
Depending on the functional level of
the individual, exercises are given
that challenge the balance systems
in a safe way

A spotter is often recommended
to minimize the risk of falls and to
also increase the individual's
confidence when performing the
exercises. 
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Dynamic Balance Exercises

It is important to tailor dynamic balance exercises to the individual’s
functional level and the patient’s daily living activities
In an individual with persistent headaches and/or neck pain, it is imperative
that headaches are addressed prior to initiating vestibular rehabilitation
exercises

Pain free and adequate head on neck control is desirable prior to
implementing vestibular exercises which may exacerbate symptoms of
headaches and neck pain

Functional demands to the balance systems under challenging sensory and
dynamic conditions should be included into a patient’s vestibular
rehabilitation

For example, an individual may be required to turn their head, look up,
perform cognitive tasks while balancing or while moving their head

Combining different basic
exercises gradually to work
toward whole task completion 
Incorporating oculomotor or
cervical position sense exercises
Incorporating physical upper
extremity tasks while balancing
(e.g. throwing, catching)
Involving cognitive/dual tasks
(e.g. counting backwards in
multiples)

Dynamic Balance Exercise
Examples: 
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Vestibular Exercise
Parameters
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**Clinicians should prescribe the performance of gaze stability exercises as
a component of a home exercise program a minimum of 3 times per day
for a total of at least 12 minutes per day for patients with acute/subacute
vestibular hypofunction and at least 20 minutes per day for patients with
chronic vestibular hypofunction 1

 

Unknown in persons that have sustained a concussion injury
Persons with acute or subacute unilateral vestibular hypofunction:
1x/week supervised sessions for 2-3 weeks
Persons with chronic unilateral vestibular hypofunction: 1x/week sessions
for 4-6 weeks
Persons with bilateral vestibular hypofunction: 1x/week sessions for 8-12
weeks.

*In addition to supervised sessions, patients should be provided a daily
home exercise program

Hall CD, Herdman SJ, Whitney SL, et al. Vestibular Rehabilitation for Peripheral Vestibular Hypofunction: An Evidence-Based Clinical
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2016;40(2):124‐155. doi:10.1097/NPT.0000000000000120. Accessed on May 22, 2020.
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***Clinicians should not offer saccadic or smooth-pursuit exercises in
isolation (ie, without head movement) as specific exercises for gaze
stability to patients with unilateral or bilateral vestibular hypofunction


