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Goals

Provide information regarding common vestibular conditions

Er?vide awareness of the role that the visual system plays in maintaining
alance

Provide basic understanding of theneuroanatomy, the involved clinical
disciplines, the clinical evaluation of these patients and management
strategies

Suggest role of primary care optometrist in identifying and referring
symptomatic patients for:

high-yield primary care optometry testing

neuro-optometric vision rehabilitation

vestibular rehabilitation

Provide knowledge of:
components of neuro-optometric vision rehabilitation

Common Patient Symptoms

Dizziness
Lightheadedness
Vertigo

A the above 3 symptoms may:
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2) be exacerbated in multiply-visually-stimulating
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Common Patient Symptoms

Dizziness and balance problems are some of the
most commonly reported problems in general
medicine (as common as back pain and
headaches)

**\/estibular symptoms should be on your case
history form!
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What does a patient really mean when they report
being dizzy or having balance problems?

important to understand what exactly they are

describing

are they experiencing

[ arocking sensation

[ lightheadedness

[ vertigo

Need to figure out:
if lesion is central or peripheral
which side itis on
what to do

Dizziness

may feel as if rocking to and fro or side to side
often evident following a bout of vertigo

frequently associated with a general sense of
disequilibrium (feeling unsteady, off-balance)

may be accompanied by nausea
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_ Lightheadedness
ng hth ead ed ness common to feel lightheaded from time to time
feeling that you are about to faint or pass out ) )
usually is not caused by a serious problem
(presyncope

often is caused by a momentary drop in blood pressure and
blood flow to your head that occurs when you get up too

do not feel as though you or your surroundings are quickly from a seated or lying position (orthostatic
moving hypotension)

lightheadedness has many other possible causes, including:
often goes away or improves when you lie down allergies

illnesses such as the flu or colds

vomiting, diarrhea, fevers, and other illnesses that cause
dehydration

very deep or rapid breathing (hyperventilation)

anxiety and stress

may sometimes feel nauseated or vomit when you
are lightheaded

Lightheadedness Vertigo

used to describe a sensation of motiorg you or
your surroundings

more serious cause of lightheadedness is bleeding
(internal, heavy menstrual bleeding, etc)
lightheadedness and fatigue may be the first

noticeable symptoms that you are losing blood feel as though you are spinning, whirling, falling

uncommon cause of lightheadedness is an may have trouble walking or standing, and you
abnormal heart rhythm (arrhythmia) may lose your balance and fall

can cause fainting spells (syncope)
may have confusion or feel nauseous
some prescription and non-prescription medicines
can cause lightheadedness

Common Causes of Vertigo

Vertlgo inner ear disorders:

benign paroxysmal positional vertigo (BPPV)
-ATEAOABO AEOAAOGA
labyrinthitis

occurs when there is an acute conflict between the
signals sent to the brain by the various sensory
systems:

vision

proprioceptive/somatosensory system

vestibular system (specifically, the labyrinth of o
inner ear) migraine headaches

injury to the ear or head

decreased blood flow to brain




Less Common Causes of Vertigo

non-cancerous growths

brain tumors

alcohol and many prescription and
nonprescription medicines

**immediate medical attention is needed if
vertigo occurs suddenly with loss of vision- can
mean a stroke or transient ischemia attack
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Look for Clues

Dizziness: rocking to and fro
even while seated or stationary

Lightheadedness:
low blood pressure.
changes in body position
hydration

Vertigo:
certain head position
unilateral tinnitus, ear pressure, and relative hearing loss

Ask about
history of ear infections, ototoxic medications , and head trauma
symptom exacerbation in visually-crowded environments
change in eye/head/body position brings on or changes the symptoms
family history of vertigo and hearing loss

Optometry is in the House!

The rehabilitation optometrist has added an important
component to the overall understanding and management
of this patient population

Centers of Balance

Northport VAMC - unique within the VA system (started
2007)

Physical Medicine and Rehabilitation (PM & R) /
Audiology / Optometry

Symptomatic patients are referred to this clinic for
evaluation and management :

Three-Part Evaluation

Physical Therapy
Optometry

Audiology

Anatomy & Physiology of Balance

Balance system can be viewed using the cybernetic
concept of an input/output model

Sensory (afferent) information results in a motor
(efferent) response

—
==
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Visual

Afferent Systems Efferent System
Consists of multiple, overlapping, and redundant
. neurological pathways that affect motor responses of
Vestibular the limbs, trunk and eyes
Somatosensory Functions to maintain balance during varying
environmental situations
Visual
Afferent Systems Vestibular System
Vestibular DEA ET T gadof vediluibcochlear complex

Viewed as a peripheral system that sends sensory
information to the central vestibular system located
within the CNS

Located bilaterally within the petrous portion of the
temporal bone (trauma)

Vestibular System

Vestibular System

No true Primary Vestibular Cortex
there are multisensory vestibular cortex areas

Visual, vestibular and somatosensory inputs travel

to Vestibular Nuclear Complexin brainstem
associations with cerebellum and other lobes of
cerebrum




Vestibular System

Information is integrated and compensatory
commands are sent to brainstem motor centers
that control:

muscles that control reflex movements of the
neck, limbs and trunk

extrinsic eye muscles (CN llI, IV, VI)
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Labyrinths of Vestibular Apparatus

Bony
hollowed cavities within bone
moves with body

Membranous
within bony labyrinth z separated by
perilymphatic fluid
contains endolymph z free to move at various
rates, depending on forces acting on them

Labyrinths

endalymph superior
semicircular canal Dy
perilymph / labyrinth
A superior
horizontal cmanlalin. membranous
semicircular ’ Iabyrinth
(Gf] \ I vestibule
horizontal
semicireular—s -~ |
dut .

posterior ———

semicircular
canal

ampulige
posterior

semicircular
uct.

cochlea

round
window
aval window cochlear duct
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Vestibular Apparatus

Two main subdivisions:
Semicircular canals
ldynamic equilibrium (rotational)

Otoliths : Utricle / Saccule
i static equilibrium (gravitational)

fldynamic equilibrium (linear)

Sensitive to different types of head movements

Semicircular Canals

Ring-shaped structures

Sensitive torotational acceleration in all
directions

There are three semicircular canals in each eag
horizontal, anterior & posterior

Semicircular Canals

ANTERIOR

POSTERIOR




Semicircular Canals

Dual representation allows for the identification
of:

yaw, pitch and roll of a head movement

details regarding direction (i.e. head turn right
versus head turn left)
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Yaw, Pitch, and Roll

‘ , :,‘l _™ . -
he Tam

cholar

Yaw

Pitch

Roll

Receptor Cells = Hair Cells

Crista Ampullaris of the semicircular canals:
one per canal
excited by rotary
head movements




vestibular system

enlargement
of macula

otoconia
Ei T gé —— otolithic
membrane

stereocilia

enlargement
of crista

Tupell
hair cell

Tupe [
hair cell .

supporting
1

nerve fibre cells
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Semicircular Canals

Exact position of semicircular canals within the
skull geometrically mirrors the functional actions
of the EOMs as a result of their insertion on the
eyeball

Muscles

Vestibulo-Ocular Reflex (VOR)

Initiates compensatory movements so as to
maintain a stable visuatspatial world when head
and body movements are involved

Semicircular canals represent all rotational
movements in 3-D space, so vision maintained for
all directions of head movement

Vestibulo-Ocular Reflex (VOR)

Each semicircular canal has neural connections to
one ipsilateral and one contralateral extraocular
muscle head movement
N
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Vestibulo-Ocular Reflex (VOR)

semicircular canal Right Left

abducens internuclear
interneurons

vestibular nerve
oculomotor nuclei

\

Scarpa's ganglion
vestibular nucleus /) o
abducens nucleus:
abducens nerve/ 3
=3

oculomotor nerve

lateral rectus muscle

medial rectus muscle

= Inhibitory
== B = Excitatory

Otoliths
Utricle and Saccule

plate-like structures laden with calcium
carbonate crystals calledotoconia (impart mass)

Sensitive togravitational & linear acceleration
forces in the vertical, lateral, and fore-aft
directions
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Saccule & Utricle Receptor Cells = Hair Cell

Maculae of the otoliths :

i " Utricl .
.08, g flone persaccule& utricle
f'maintains normal head position with respect
i to gravity
Saccule : 5

) 2008 Timoghy €. Hain, M

Vestibular Receptor Cells

vestibular system

macula

saccule

Bending of the cilia of the hair cell occurs due to
shift in gelatinous material that cilia are

enlargement enlargement
of crista of macula .
oteconis embedded in

otolithic
" membrane

Deflection causes a polarizing voltage shift across
—_ the cell membrane triggering neural impulses
et within the vestibular nerve

stersocilia

kinocilium
Tupel
hair cell

= supporting
nerve fibre basement membrane cells

nerve fibre

©1997 Encyelopaedia Britannics, Inc.

Cristae of Semicircular Canal Maculae of Otoliths

atolithic
membrane

kinocilium :
stereocilia

o “hair cells
upright section displaced section
of the of the
utricular macula utricular macula

= head upright head bent forward
@157 Encyclopsedia Britannics, Inc

A

rotating section
of the crista
of the horizontal canal

stationary section
of the crista
of the horizontal canal

=

-~

stationary rililing ©1997 Encyoopaedia Britamica, Inc




Cranial Nerve VI

Vestibular afferent information from receptor hair
cells is transmitted via the vestibulocochlear (VIII)
cranial nerve

Vestibular information then arrives at the
brainstem vestibular nuclei

Axons then bifurcate and extend to the various
vestibular nuclei and the cerebellum
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1. Cells of origin - lateral vestibular nucleus

2. Pathway is uncrossed and courses the
entire length of the spinal cord. Located
in the ventral funiculus

3. Pathway enables vestibular apparatus to
influence the ipsilateral proximal timb

Lateral Vnﬂb«l;ﬂplnﬁ Tract

Vestibular System

Trauma to inner ear or vestibular pathway often
results in symptoms of balance and disequilibrium
problems

common in traumatic brain injury (TBI)

percussive/blast injuries

drug toxicity

Vision often becomes an important compensatory
system

Videonystagmography (VNG)
Electrical recordings of nystagmus
A series of evaluations to help with diagnosing

patients who report dizziness or other balance
problems

Measures central nervous system and peripheral
vestibular function

Uses goggles that can
detect the smallest
eye movements

using infrared
cameras

Computer analyzes
video images to track gaur
movements of the

pupil

VNG Test Battery
Ocular-motor Test
Saccade Test: to bring the image of the new object

of interest onto the fovea and resets the eyes
during fast phase ofnystagmus

Gaze Test

Tracking : to keep the image of a small moving
target on the fovea

Optokinetic Test: keep images on the retina
during sustained head motion




Benign Paroxysmal Positional Vertigo
(BPPV)

Misplaced otoconia from utricle

The utricle may have been damaged by head
injury, infection, or other disorder of the inner ear,
or may have degenerated because of advanced age

BPPV is a common cause of dizziness
about 20% of all dizziness is due to BPPV
the olderyou are, the more likely it is that your
dizziness is due to BPPV (50% of all dizziness in
older people is due to BPPV)
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Benign Paroxysmal Positional Vertigo
(BPPV)

Symptoms include vertigo, lightheadedness,
imbalance, and nausea

Symptoms are almost always precipitated by a
change of position of the head with respect to
gravity
getting out of bed or rolling over in bed are
common triggers

"self-limiting" because symptoms often subside or
disappear within 2 months of onset

|
Dix Hall Pike Test

determines whether vertigo
is triggered by certain head
movements

is the definitive diagnostic
test for Benign Paroxysmal
Positional Vertigo (BPPV)

locates the cause of vertigo
as either the inner ear or
the central nervous system

if the problem is in the ear,
this test can determine
which ear is affected

Treatment of BPPV

-1 AEEEAA wbl AnNA n
Maneuver

Brandt-Daruff & Semont ¢ :@1

Desensitization
exercises

Roll-over Technique e S

612001 NovEwestorn Urveesity
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Hearing Test

A basic hearing test is also performed

Auditory symptoms, occurring with vestibular

symptoms, point to a peripheral or vestibular cause

of the dizziness

Hearing tests are helpful in isolating the offending
ear

Need to know if hearing loss is unilateral, bilateral,
progressive, or fluctuating

- Al E PodaseO

disorder of the inner ear which causes episodes of
vertigo, ringing in the ears (tinnitus), a feeling of
fullness or pressure in the ear, and fluctuating
hearing loss

area of the ear affected is the entire labyrinth,
which includes both the semicircular canals and
the otoliths

10
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atypical attack is preceded by fullness in one ear

hearing fluctuation or changes in tinnitus may also
precede an attack.

generally involves severe vertigo (spinning),
imbalance, nausea and vomiting

can experience sudden falls
average attack lasts two to four hours

following a severe attack, most people find that they
are exhausted and must sleep for several hours
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Old Thinking = Hydrops

_ - - R
Normal membranous labyrinth b ’b P
. . a
Dilated membranous labyrinth in Meniere's
disease

New Thinking = ?

Inflammatory
Viral infection
Head injury

No cure

Treatments
medications - Antivert, Dexamethasone
lying still during attack

e —
Labyrinthitis

inflammation of the labyrinth

often cannot determine the cause, but more common
causes include:
viral illness such as a cold or the flu (may cause
inflammation that results in labyrinthitis )
trauma or injury to your head or ear
bacterial infections (causes fluid to collect in the
labyrinth
certain medications taken in high doses
I Furosemide (Lasix)
T Aspirin
Some IV antibiotics
7 Dilantin at toxic levels

Labyrinthitis
The most common symptoms:
vertigo
nausea
vomiting

loss of balance
Other possible symptoms
mild headache
tinnitus (ringing)
hearing loss
Symptoms can last for days or weeks

Treat underlying condition

Acoustic Neuroma
slow-growing tumor of the vestibular cochlear nerve

benign
can cause nerve damage as it grows
relatively uncommon

have been linked with the genetic disorder
neurofibromatosis

after age 30

11



Acoustic Neuroma

Common symptoms
vertigo
hearing loss
tinnitus

Testing
standard work-up
MRI of head if believe lesion to be central
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Acoustic Neuroma

Treatment depends on the size and location of the
tumor, your age, and overall health

Options include observation, use radiation or
surgical removal

Small and grow very slowly
small tumors with few or no symptoms may be

followed, particularly in older patients

Regular MRI scans will be done

Acoustic Neuroma
Afferent Systems
Left untreated, some acoustic neuromas can
damage the nerves involved in hearing and .
balance, as well as the nerves responsible for Vestibular
movement and feeling in the face o
Somatosensory 1 5
Hearing loss is permanent -
Visual
Very large tumors can lead to hydrocephalus
[ —
Somatosensory System {\‘A{E (Qlﬁ)‘
Second system in the afferentefferent model of ey I3 ar s
balance i
posterior/dorsal

Detection of body position, and body and head
motion z begins with mechanoreceptors in tendons,
joints and muscles (muscle- stretch, joint - position,
tendon - tension)

Afferent somatosensory information carried within
peripheral nervous system along fibers whose
neuronal bodies are within dorsal root ganglia of
spinal cord

columns of spinal cord
gracile fasciculus
1 lower half of body

cuneate fasciculus dorsalreot
9 upper half of body anglion medulla
nucleus gracilis

nucleus cuneatus fon
periphery

spinal cord

12



g corlex
medial lemniscus w 5)\;\
>

thalamus
clearing house
for cortex

thalamic nuclei

primary somatosensory
cortex

final processing within association 0w et
areas of parietal, frontal and
temporal lobes with integrated

motor responses
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Primary Somatosensory Cortex

somatasensory. central

Physical Therapy Evaluation

Use of questionnaires: dizziness
handicap index and activity
balance confidence scale

History of symptoms

Mini -screening ofmusculo-
skeletal system

Mini -screening for clinical
central signs

Balance testing: Romberg

Unilateral and Bilateral Peripheral Lesions
Weakness Testing

Dynamic Visual Acuity test (DVA)
4A000 DAOEAT 660 AAOEOU

Rapid Head Thrust Test

Tests ability to fixate on a point with quick head
thrust

13



Neurocom Testing
Sensory Organization Test (SOT)

4A000 PAOEAT 058
balance in specific conditions
which stress functional use of
vestibular, somotsensory and
visual systems for balance.

Results are compared to age
related norms and can indicat
decreased functional use of 1 or
more of the systems for balance
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Treatment of Unilateral Peripheral Lesions

Vestibular ocular reflex exercises/retraining

Figure 24 Look Figure 2B: Turn your Figure 2C: Tum your
straight ahead. head 45 degrees towards head 45 degrees towards
theright the left

Note: Business card should be positionedat eye level.  (¢) T.C.zain, 2002

Afferent Systems

Vestibular

Somatosensory

Visual

Visual System

Third major component of afferent-efferent
model relating to balance

Like the vestibular system, the visual system has
both peripheral and central components

Peripheral Visual Component

Comprised of:
globe
EOMs
accommodative/vergence versionalsystems

14



Central Visual Component

Organized through two main and separate systems:
Ventral / Parvocellular (focal)
Dorsal / Magnocellular (ambient)

Defined by their retinal elements, pathways and specific
functions
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Ventral / Parvocellular System

Related to central foveal vision
Form and detail

O67EAO EO EOed OUOOAI

Ventral / Parvocellular System

right hemifield

optic nerve 27, X7 Meyer's loop
apnc.m.;;{" 2 ~/3 p
N/ R
(~
/.

r 6\'\

optic radiations

vi
“occipital poles

Dorsal /Magnocellular System

Provides general spatial orientation and
information

Contributes to balance, movement, coordination
and posture

In large part, these are fibers from the peripheral
retina

O7EAOA EO EOed OUOOAI

Dorsal / Magnocellular System

Pariotal lobe

Dorsal /Magnocellular System

Some of these fibers from the peripheral retina are
directed primarily to the midbrain and synapse at
the superior colliculus

These provide much of the sensory information
that is important for integrating posture,
movement and orientation

15



Superior Colliculus

Receives visual, auditory and somatosensory stimuli:

Auditory: stimuli via projections from the inferior
colliculus

Somatosensory: stimuli via projections from the
spinal cord

Visual: ganglion cells (mainly magnocellular) that
deviate & do not go to primary visual cortex
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Vestibulo-Ocular Reflex (VOR)

VOR
Stabilizes the visual world while the head is in motion
Is utilized in most vestibular rehabilitation regimens

May be impaired in the presence of ocular motor
deficits:

'Uncompensated binocular deviations
IAccommodative deficits

9 Deficits of saccades

9 Deficits of pursuit

9 Fixation disparity

Improving and stabilizing any ocular motor deficit may
facilitate vestibular rehabilitative progress

Ocular Motility Symptoms with Vestibular
Dysfunction

Similar to those for versional and vergence ocular
motility, but with an emphasis on
dizziness/nausea/motion sickness exacerbated in
multiply -visually stimulating environments

e —
Versional Ocular Motility:

Associated Symptoms
Readingrelated difficulties
Slower reading speed
Loss of place/skipping or missing lines or words
Rereading/misreading words or lines
0OET O OAAI O O OOxEI

Difficulty shifting to/tracking objects

Dizziness/nausea/motion sickness

T
Vergence Ocular Motility Deficits:
Associated Symptoms

Diplopia/overlapping images/eyestrain which is
eliminated with monocular occlusion

Constant or intermittent

At far or near

More evident in one position of gaze than
another

After a brief (<1615 minutes) time period of
performing a visually-based task {.e., driving,
watching movies or television, performing arts
and crafts at near, reading sheet music, using
computers, studying, reading for pleasure)

(|
Vergence Ocular Motility Deficits:
Associated Symptoms

Closing one eye or squinting when performing
a prolonged visual task
Avoidance of prolonged vision-related tasks

Dizziness/nausea/motion sickness

16



Visual-Vestibular Dysfunction:
Associated Symptoms

1)Vestibular symptoms (often
accompanied by nausea, vomiting,
and/or headache), such as:

*Dizziness
*Lightheadedness
*Vertigo

8/1/2012

Visual-Vestibular Dysfunction:
Associated Symptoms

2) Increased dizziness and/or
disequilibrium in/sensitivity to
multiply -visually stimulating
environments. Examples of
stimulating environments/tasks
include:

*Supermarkets
*Malls

*Scrolling on a computer
*Watching television or movies

Visual-Vestibular Dysfunction:
Associated Symptoms

3) Difficulty with eye/head
dissociation

4) Foreground/background
discrimination difficulty

Optical Problems Associated With Vestibulan
Symptoms

Anisometropia
Affects VOR
Uncorrected astigmatism - especially axis 90
Latent hyperopia
Progressive addition lenses (PALs)

Visual Processing Problems Associated Wit
Vestibular Symptoms

Visual sequencing difficulty
Figure ground difficulty

Visual closure difficulty

Visual spatial relations difficulty
Visual agnosia

Behavioral Characteristics Of Patients With
Vestibular Symptoms

Very detail-oriented (focal)

Very stimulus-bound

Usually well-educated
Hyper-sensitive nervous system
Hyper-sensitive to sensory stimuli

17



Primary Care Optometric Evaluation

Visual acuity
be aware of visual field loss or scotomas

observe for fixation problems (micro-nystagmus and
intrusion nystagmus)

near VA especially at the habitual working distance

Cover test
observe quality of fixation- monolateral vs.
alternating over time (esp. speed of recovery)
evaluate posture in different fields of gaze

Ocular health
dry eye syndrome, retinal pathology, cataract, etc.
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Primary Care Optometric Evaluation

Ocular Motor Control

rotations and pursuits ?2%%3?:5 especiall
ﬂqual?ty endpoin¥ P Y
flcomitant VS. 1 observe patient response
noncomitant (dizzy, etc)
Fusion Refractive Analysis

CNPz with red lens - uncorrected hyperopia

note regrasp ability uncorrected astigmatism
stereopsis near point function
TNRA/PRA
S phoria

Sensory Motor Exam/Visual Perceptual

Processing Evaluation
Van Orden (VO) Star

flat fusion ranges especially blur/ A/CA ratio

King-Devick (KD) and Developmental Eye
Movements (DEM) tests

Visual Perceptual Processing
visual figure ground
visual sequential memory
visual closure
speed and span of perception

Optometric Treatment Goals

Treat underlying ocular health problems
e.g. dry eyeshlepharitis, glaucoma

Prescribe proper correction
including lenses, prisms (high convergence
excess , distancesodeviations, vertical
deviations), selective occlusion, coatings
(antireflective), tints

Perform a vision therapy workup or refer to a
behavioral optometrist (COVD, NORA)

Neuro-optometric Rehabilitation

Treatment Goals
Treatment options are:
restorative, compensatory, and adaptive

Symptoms being addressed:
Increased disequilibrium in and sensitivity to
multiply -visually-stimulating environments
Difficulty with eye/head dissociation
Foreground/background discrimination
difficulty

Neuro-optometric Rehabilitation
Treatment Goals

ADevelop a stable binocular vision system with the
ultimate goal of:

flexibility in accommodation and convergence
central, bi-foveal fixation
increased speed of fusion recovery

stable fusion associated with head and body
movement

18
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Versional Ocular Motility Deficits:

Compensatory/Adaptive Treatment Options

Encourage a typoscopic
approach (i.e., create an
aperture/window
highlighting the text of
regard while obscuring
non-pertinent text)
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Versional Ocular Motility Deficits:
Restorative Treatment Options

Basic scanning and

searching exercises
Concentrate on accuracy
Gradually build up

A 1

2

s 3

speed
c s
abcdataniiimnenariornne 7t/ Text size is often not the
n chko evi nomd zeBy thipg nare. issue:

Zuth pirm nurce @ stok Nileg myt

oiTos o o b i il The space between the
rb sewt rotsir pdfe. Yonok nesud . .

voz dlbe. Xart chod bugi turh sref lines is often more

trea gem foru Vob reps fifue kowj

Dogh meulb fwep ilg wida. Ube they critical
bosf yed neoph saik Wolen kig peab
nad tenc xerb Rait rebep fol #ibt

Versional Ocular Motility Deficits:
Restorative Treatment Options

Examples of versional oculomotor restorative treatment
techniques:

Smallangle (i.e., Ann Arbor/Michigan tracking,
pencil/paper tracings and mazes, Pegboard Rotator,
Groffman computer scan/search/coding/ perceptual
speed)

Medium-angle (i.e., Hart Chart, Pegboard Rotator,
Keystone Rotator, Groffman computer
pegboard/visual motor integration/visual tracings)

Large-angle (i.e., 4corner saccades, Keystone
Rotator)

[ —
Versional Ocular Moatility Deficits and

Vestibular Dysfunction: Treatment Options

Same as for versional oculomotor deficits without vestibular
dysfunction, except:

Start at aglowervelocity and Jower number of repetitions
of saccades and pursuit, while patient iseatedand
minimal targets in the background

Systematically and gradually increase the:
1 velocity of the ocular motility
{ number of targets in the background

Build to having the patient marching in place while
performing these tasks in front of a multiply, visually-
stimulating background

Versional Ocular Motor Deficits:
Restorative Treatment Options

Versional Ocular Motor Deficits:
Restorative Treatment Options

19



Vergence Ocular Motor Deficits:
Compensatory Treatment Options

To compensate for constant diplopia, decompensated
phoria, or fixation disparity, incorporate:

Fusional prism, if possible

Varying degrees of occlusion may be required if fusion
is not achievable:

9 Selective (to insure peripheral fusion, while
inhibiting central simultaneous perception)

9 Graded (i.e., using Bangerter foils or other such
translucent materials to blur/degrade image)

9 Complete (i.e., with an opaque eyepatch)
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Vergence Ocular Motility Deficits:
Restorative Treatment Options

Once person presents with
fusion (even if
intermittent), then:

Stabilize vergence in
primary gaze (ramp and
step) at far and near
viewing distances

Work on facility and
sustainability of fusional
vergence at far and near
viewing distances

[ —
VergenceOcular Motility Deficits and Vestibular
Dysfunction: Treatment Options

Same as for vergence ocular motility deficits without
vestibular dysfunction, except:

After stabilizing fusional vergence in primary gaze under
static conditions:

9 Stabilize vergence 30 degrees right gaze (ramp, step)
and then 30 degrees left gaze (ramp, step)

9 Stabilize dynamic vergence while the patient is

performing a slow horizontal VOR (approximately 40-
60 rotations per minute)

Vergence Ocular Motility Deficits and
Vestibular Dysfunction: Treatment Options

After stabilizing horizontal fusional vergence and a
slow horizontal VOR:

Stabilize vergence 25 degrees upgaze (ramp, step) and
then 25 degrees downgaze (ramp, step)

Stabilize dynamic vergence while the patient is
performing a slowvertical VOR (approximately 40-60
rotations per minute)

VergenceOcular Motor Deficits:
Restorative Treatment Options

VergenceOcular Motor Deficits:
Restorative Treatment Options

Integration with other
modalities is
important, including:

visual motor
integration
auditory visual
integration
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Vestibular Physiology- Summary

Two main functions of the vestibular system:

Produce coordinated movements to maintain
balance and postural control (VSR)

Produce eye movements to maintain steady
vision during movement (VOR)

Integration

Sensory conflict or mismatch is perceived only
when all of the information has been processed
and integrated within these cortical regions

Inability to reconcile any conflict could result in
perception of vertigo, dizziness and imbalance
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Successful balance and movement is an outcome
of the integration of information from the
vestibular, visual andsomatosensorysystems
Neurologically, the vestibular system is redundant
Redundancy allows for a plastic system that can

change, repair and compensate- so rehabilitative
therapies work!
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