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Disclosure Statement 

ÅNothing to disclose 

Please silence all mobile devices. 

Unauthorized recording of this 

session is prohibited.  

Goals 
 
ÅProvide information regarding common vestibular conditions  

 
ÅProvide awareness of the role that the visual system plays in maintaining 

balance  
 

ÅProvide basic understanding of the neuroanatomy, the involved clinical 
disciplines, the clinical evaluation of these patients and management 
strategies 

 
ÅSuggest role of primary care optometrist in identifying and referring 

symptomatic patients for: 
ſhigh-yield primary care optometry testing  
ſneuro-optometric vision rehabilitation  
ſvestibular rehabilitation  
 

ÅProvide knowledge of: 
ſcomponents of neuro-optometric vision rehabilitation  

Common Patient Symptoms 
ÅDizziness 

ÅLightheadedness 

ÅVertigo  

 

 Ą the above 3 symptoms may: 

 

 1) ÁÌÌ ÂÅ ÒÅÌÁÔÅÄ ÔÏ Á  ÐÁÔÉÅÎÔȭÓ ÓÙÍÐÔÏÍ ÁÂÏÕÔ ÂÁÌÁÎÃÅ 
problems  

 

 2) be exacerbated in multiply-visually-stimulating 
ÅÎÖÉÒÏÎÍÅÎÔÓ ɉÉȢÅȢȟ ȰÖÉÓÕÁÌ ÖÅÒÔÉÇÏȱȟ ȰÓÕÐÅÒÍÁÒËÅÔ 
ÓÙÎÄÒÏÍÅȱɊȠ ÉÆ ÓÏȟ ÔÈÅÎ ÓÅÎÓÏÒÉÍÏÔÏÒ ÖÉÓÉÏÎ ÄÅÆÉÃÉÔÓ ÍÁÙ 
ÂÅ ÃÏÎÔÒÉÂÕÔÉÎÇ ÔÏ ÔÈÅ ÐÁÔÉÅÎÔȭÓ ÖÅÓÔÉÂÕÌÁÒ ÓÙÍÐÔÏÍÓȢ  

Common Patient Symptoms 

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

 

Å**Vestibular symptoms should be on your case 
history form!  

4ÈÅ Ȱ$ÉÚÚÙȱ 0ÁÔÉÅÎÔ 

ÅWhat does a patient really mean when they report 
being dizzy or having balance problems?  
ſimportant to understand what exactly they are 

describing 
ſare they experiencing 
ſa rocking sensation 
ſlightheadedness 
ſvertigo  

 

ÅNeed to figure out: 
ſ if lesion is central or peripheral 
ſwhich side it is on 
ſwhat to do 

Dizziness 
 

Åmay feel as if rocking to and fro or side to side 

 

Åoften evident following a bout of vertigo  

 

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

 

Åmay be accompanied by nausea 
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Lightheadedness 
Åfeeling that you are about to faint or pass out 

(presyncope) 

 

Ådo not feel as though you or your surroundings are 
moving 

 

Åoften goes away or improves when you lie down 

 

Åmay sometimes feel nauseated or vomit when you 
are lightheaded 

 

Lightheadedness 
Åcommon to feel lightheaded from time to time  

 

Åusually is not caused by a serious problem 

ſoften is caused by a momentary drop in blood pressure and 
blood flow to your head that occurs when you get up too 
quickly from a seated or lying position (orthostatic 
hypotension)  

 

Ålightheadedness has many other possible causes, including: 

ſallergies 

ſillnesses such as the flu or colds 

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

ſvery deep or rapid breathing (hyperventilation) 

ſanxiety and stress 

Lightheadedness 

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

noticeable symptoms that you are losing blood 

 

Åuncommon cause of lightheadedness is an 
abnormal heart rhythm (arrhythmia)  

ſcan cause fainting spells (syncope) 

 

Åsome prescription and non-prescription medicines  
can cause lightheadedness  

 

 

Vertigo 

Åused to describe a sensation of motion ɀ you or 
your surroundings 

 
Åfeel as though you are spinning, whirling, falling 

 
Åmay have trouble walking or standing, and you 

may lose your balance and fall 
 
Åmay have confusion or feel nauseous  

Vertigo 

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

ſvision 

ſproprioceptive/somatosensory system 

ſvestibular system (specifically, the labyrinth of 
inner ear) 

Common Causes of Vertigo 

Åinner ear disorders: 

ſbenign paroxysmal positional vertigo (BPPV) 

ſ-ÅÎÉÅÒÅȭÓ ÄÉÓÅÁÓÅ 

ſlabyrinthitis   

 

Åinjury to the ear or head 

 

Åmigraine headaches  

 

Ådecreased blood flow to brain 
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Less Common Causes of Vertigo 

Ånon-cancerous growths 

Åbrain tumors 

Åalcohol and many prescription and 
nonprescription medicines 

 

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

 

Look for Clues 
 

ÅDizziness: rocking to and fro  

Åeven while seated or stationary 

 

ÅLightheadedness:  

Ålow blood pressure.  

Åchanges in body position 

Åhydration  

 

ÅVertigo:  

Åcertain head position 

Åunilateral  tinnitus, ear pressure, and relative  hearing loss 

 

ÅAsk about 

Åhistory of ear infections, ototoxic medications , and head trauma 

Åsymptom exacerbation in visually-crowded environments 

Åchange in eye/head/body position brings on or changes the symptoms 

Åfamily history of vertigo and hearing loss 
 

Optometry is in the House! 

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

Centers of Balance 
ÅNorthport VAMC - unique within the VA system (started 

2007) 

 

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

 

ÅSymptomatic patients are referred to this clinic for 
evaluation and management  

 

 

Three-Part Evaluation  

 

ÅPhysical Therapy 

 

ÅOptometry  

 

ÅAudiology 

Anatomy & Physiology of Balance 

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

 

ÅSensory (afferent) information results in a motor 
(efferent) response 
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Afferent Systems 

 

ÅVestibular  

 

ÅSomatosensory 

 

ÅVisual 

Efferent System 

ÅConsists of multiple, overlapping, and redundant 
neurological pathways that affect motor responses of 
the limbs, trunk and eyes 

 

ÅFunctions to maintain balance during varying 
environmental situations   

Afferent Systems 

ÅVestibular  
 

ÅSomatosensory 

 

ÅVisual 
 

 

Vestibular System 

ÅȰÔÈÅ ÉÎÎÅÒ ÅÁÒȱ - part of vestibulocochlear complex 

 

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

 

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

Vestibular System Vestibular System 

ÅNo true Primary Vestibular Cortex 

Åthere are multisensory vestibular cortex areas 

 

ÅVisual, vestibular and somatosensory inputs travel 
to Vestibular Nuclear Complex in brainstem   

Å associations with cerebellum and other lobes of 
cerebrum 
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Vestibular System 

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

 

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

 

Åextrinsic eye muscles (CN III, IV, VI)  

 

Labyrinths of Vestibular Apparatus 

ÅBony 

Åhollowed cavities within bone 

Åmoves with body 

 

ÅMembranous 

Åwithin bony labyrinth ɀ separated by 
perilymphatic fluid  

Åcontains endolymph ɀ free to move at various 
rates, depending on forces acting on them  

 Labyrinths Vestibular Apparatus 

ÅTwo main subdivisions: 

ſSemicircular canals 

¶dynamic equilibrium (rotational)  

 

ſOtoliths : Utricle / Saccule 

¶static equilibrium (gravitational)  

¶dynamic equilibrium (linear)  

 

ÅSensitive to different types of head movements 
 

Semicircular Canals 

ÅRing-shaped structures 

 

ÅSensitive to rotational acceleration in all 
directions 

 

ÅThere are three semicircular canals in each ear ɀ 
horizontal, anterior & posterior  

Semicircular Canals 
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Semicircular Canals 

ÅDual representation allows for the identification 
of: 

 

Å yaw, pitch and roll of a head movement 

 

Å details regarding direction (i.e. head turn right 
versus head turn left) 

Yaw, Pitch, and Roll 

Yaw Pitch 

Roll 
Receptor Cells = Hair Cells 

ÅCrista Ampullaris of the semicircular canals: 

Åone per canal 

Åexcited by rotary  

head movements 
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Semicircular Canals 

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

Vestibulo-Ocular Reflex (VOR) 

ÅInitiates compensatory movements so as to 
maintain a stable visual-spatial world when head 
and body movements are involved 

 

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

Vestibulo-Ocular Reflex (VOR) 

ÅEach semicircular canal has neural connections to 
one ipsilateral and one contralateral extraocular 
muscle 

Vestibulo-Ocular Reflex (VOR) Otoliths  

ÅUtricle and Saccule 

 

Åplate-like structures laden with calcium 
carbonate crystals called otoconia (impart mass) 

 

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

ÅMaculae of the otoliths :  

¶one per saccule & utricle  

¶maintains normal head position with respect 
to gravity  

 

Vestibular Receptor Cells 

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

 

ÅDeflection causes a polarizing voltage shift across 
the cell membrane triggering neural impulses 
within the vestibular nerve 

Cristae of Semicircular Canal  Maculae of Otoliths  
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Cranial Nerve VIII 

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

 

ÅVestibular information then arrives at the 
brainstem vestibular nuclei 

 

ÅAxons then bifurcate and extend to the various 
vestibular nuclei and the cerebellum 

Vestibular System 

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

ſcommon in traumatic brain injury (TBI)  

ſpercussive/blast injuries 

ſdrug toxicity  

 

ÅVision often becomes an important compensatory 
system 

 

 

Videonystagmography (VNG) 

ÅElectrical recordings of nystagmus  

 

ÅA series of evaluations to help with diagnosing 
patients who report dizziness or other balance 
problems 

 

ÅMeasures central nervous system and peripheral 
vestibular function  

 

 
VNG   

 ÅUses goggles that can 
detect the smallest 
eye movements 
using infrared 
cameras 

 
ÅComputer analyzes 

video images to track 
movements of the 
pupil  

 
VNG Test Battery 
Ocular-motor Test 

 
ÅSaccade Test: to bring the image of the new object 

of interest onto the fovea and resets the eyes 
during fast phase of nystagmus 
 
ÅGaze Test 

 
ÅTracking : to keep the image of a small moving 

target on the fovea 
 
ÅOptokinetic  Test: keep images on the retina 

during sustained head motion 
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Benign Paroxysmal Positional Vertigo 
(BPPV) 

ÅMisplaced otoconia from utricle  
 
ÅThe utricle may have been damaged by head 

injury, infection, or other disorder of the inner ear, 
or may have degenerated because of advanced age 
 
ÅBPPV is a common cause of dizziness 
ſabout 20% of all dizziness is due to BPPV 
ſthe older you are, the more likely it is that your 

dizziness is due to BPPV (50% of all dizziness in 
older people is due to BPPV)  

 

Benign Paroxysmal Positional Vertigo 
(BPPV) 

ÅSymptoms  include vertigo, lightheadedness, 
imbalance, and nausea 
 
ÅSymptoms are almost always precipitated by a 

change of position of the head with respect to 
gravity 
ſgetting out of bed or rolling over in bed are 

common triggers 
 

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

Dix Hall Pike Test 

Ådetermines whether vertigo 
is triggered by certain head  
movements 

 
Åis the definitive diagnostic 

test for Benign Paroxysmal 
Positional Vertigo (BPPV) 

 
Å locates the cause of vertigo 

as either the inner ear or 
the central nervous system 
 
Åif the problem is in the ear, 

this test can determine 
which ear is affected 

Treatment of BPPV  

Å-ÏÄÉÆÉÅÄ %ÐÌÅÙȭÓ 
Maneuver 

 

ÅBrandt-Daruff & Semont 

 

ÅDesensitization 
exercises 

 

ÅRoll-over Technique  

 

 Hearing Test  

ÅA basic hearing test is also performed 
 
ÅAuditory symptoms, occurring with vestibular 

symptoms, point to a peripheral or vestibular cause 
of the dizziness 
 
ÅHearing tests are helpful in isolating the offending 

ear 
 
ÅNeed to know if hearing loss is unilateral, bilateral, 

progressive, or fluctuating 

-ÅÎÉÅÒÅȭÓ Disease 

Ådisorder 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 

 

Åarea of the ear affected is the entire labyrinth, 
which includes both the semicircular canals and 
the otoliths  
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-ÅÎÉÅÒÅȭÓ Disease 
Åa typical attack is preceded by fullness in one ear 

 
Åhearing fluctuation or changes in tinnitus may also 

precede an attack. 
 
Ågenerally involves severe vertigo (spinning), 

imbalance, nausea and vomiting 
 
Åcan experience sudden falls 

 
Åaverage attack lasts two to four hours 

 
Åfollowing a severe attack, most people find that they 

are exhausted and must sleep for several hours 

Old Thinking = Hydrops  

Normal membranous labyrinth 

Dilated membranous labyrinth in Meniere's 

disease  

New Thinking = ? 

ÅInflammatory  

ÅViral infection  

ÅHead injury 

 

ÅNo cure 

ÅTreatments 

ſmedications  - Antivert, Dexamethasone 

ſlying still during attack  

Labyrinthitis  
Åinflammation of the labyrinth  

 
Åoften cannot determine the cause, but more common 

causes include: 
ſviral illness such as a cold or the flu (may cause 

inflammation that results in labyrinthitis ) 
ſtrauma or injury to your head or ear  
ſbacterial infections (causes fluid to collect in the 

labyrinth  
ſcertain medications taken in high doses  
¶Furosemide (Lasix)  
¶Aspirin  
¶Some IV antibiotics 
¶Dilantin at toxic levels 
 

Labyrinthitis  
ÅThe most common symptoms: 
ſvertigo  
ſnausea  
ſvomiting  
ſloss of balance 
 
ÅOther possible symptoms  
ſmild headache 
ſtinnitus (ringing)  
ſhearing loss 

 
ÅSymptoms can last for days or weeks 

 
ÅTreat underlying condition  

 

Acoustic Neuroma 
Åslow-growing tumor of the vestibular cochlear nerve 

 
Åbenign 

 
Åcan cause nerve damage as it grows 

 
Årelatively uncommon 

 
Åhave been linked with the genetic disorder 

neurofibromatosis  
 
Åafter age 30 
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Acoustic Neuroma 

ÅCommon symptoms  

ſvertigo 

ſhearing loss 

ſtinnitus  

 

ÅTesting 

ſstandard work-up 

ſMRI of head if believe lesion to be central 

 

Acoustic Neuroma 
ÅTreatment depends on the size and location of the 

tumor, your age, and overall health 

 

ÅOptions include observation, use radiation or 
surgical removal  

 

ÅSmall and grow very slowly 

ſsmall tumors with few or no symptoms may be 
followed, particularly in older patients  

 

ÅRegular MRI scans will be done 

 

Acoustic Neuroma 

ÅLeft untreated, some acoustic neuromas can 
damage the nerves involved in hearing and 
balance, as well as the nerves responsible for 
movement and feeling in the face 

 

ÅHearing loss is permanent 

 

ÅVery large tumors can lead to hydrocephalus  

 

Afferent Systems 

ÅVestibular  

 

ÅSomatosensory 

 

ÅVisual 

 
 

Somatosensory System 

ÅSecond system in the afferent-efferent model of 
balance 
 
ÅDetection of body position, and body and head 

motion  ɀ begins with mechanoreceptors  in tendons, 
joints and muscles (muscle - stretch, joint - position, 
tendon - tension) 
 
ÅAfferent somatosensory information carried within 

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

Åposterior/dorsal  

    columns of spinal cord 

ſgracile fasciculus  

¶lower half of body  

  

ſcuneate fasciculus  

¶upper half of body  

 

Ånucleus gracilis  

   nucleus cuneatus 
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Åmedial lemniscus 
 
Åthalamus 
ſclearing house  
    for cortex 
 

Åthalamic nuclei 
 
Åprimary somatosensory  
   cortex 
 
Åfinal processing within association 
    areas of parietal, frontal and  
    temporal lobes with integrated   
    motor responses  
 
 
 
 
 

Primary Somatosensory Cortex 

Physical Therapy Evaluation 

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

 

ÅHistory of symptoms 

 

ÅMini -screening of musculo-
skeletal system 

 

ÅMini -screening for clinical 
central signs 

 

ÅBalance testing: Romberg 

 
 

Unilateral and Bilateral Peripheral Lesions 
Weakness Testing  

 

ÅDynamic Visual Acuity test (DVA) 

ſ4ÅÓÔÓ ÐÁÔÉÅÎÔȭÓ ÁÃÕÉÔÙ ×ÉÔÈ ÈÅÁÄ ÓÈÁËÉÎÇ ÁÎÄ 6/2 

 

ÅRapid Head Thrust Test 

ſTests ability to fixate on a point with quick head 
thrust  
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Neurocom Testing 
Sensory Organization Test (SOT) 

 

4ÅÓÔÓ ÐÁÔÉÅÎÔȭÓ ÁÂÉÌÉÔÙ ÔÏ ÍÁÉÎÔÁÉÎ 
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 indicate 
decreased functional use of 1 or 
more of the systems for balance. 

Treatment of Unilateral Peripheral Lesions 

ÅVestibular ocular reflex exercises/re-training  
Afferent Systems 

ÅVestibular  

 

ÅSomatosensory 

 

ÅVisual 
 

 

Visual System 

 

ÅThird major component of afferent -efferent 
model relating to balance 

 

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

Peripheral Visual Component 

ÅComprised of: 

ſglobe 

ſEOMs 

ſaccommodative/vergence/versional systems 
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Central Visual Component 

ÅOrganized through two main and separate systems: 

 

ſVentral / Parvocellular (focal) 

 

ſDorsal / Magnocellular (ambient)  

 

ÅDefined by their retinal elements, pathways and specific 
functions 

Ventral / Parvocellular System 

ÅRelated to central foveal vision 

 

ÅForm and detail 

 

ÅȰ7ÈÁÔ ÉÓ ÉÔȩȱ ÓÙÓÔÅÍ 

 

Ventral / Parvocellular System 

 

 

 

 

 

 

 

 

 

 

 

ƁFd                                                                         

Ɓ                                     Primary Visual Cortex 

Ɓ                                             ĄTemporal Lobe 

Dorsal /Magnocellular System 

ÅProvides general spatial orientation and 
information  
 
ÅContributes to balance, movement, coordination 

and posture 
 
ÅIn large part, these are fibers from the peripheral 

retina 
 
ÅȰ7ÈÅÒÅ ÉÓ ÉÔȩȱ ÓÙÓÔÅÍ 

Dorsal / Magnocellular System 

Ɓ Primary Visual Cortex 

Ɓ                                                  Ą    Temporal Lobe  
      
      
      
      
      
      
      
      
      
      
      

                            Primary Visual Cortex 

Ɓ                                                  Ą  Parietal Lobe 

Dorsal /Magnocellular System 

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

 

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

ÅReceives visual, auditory and somatosensory stimuli: 

ÅAuditory:  stimuli via projections from the inferior 
colliculus 

 

ÅSomatosensory: stimuli via projections from the 
spinal cord 

 

ÅVisual:  ganglion cells (mainly magnocellular) that 
deviate & do not go to primary visual cortex 

Vestibulo-Ocular Reflex (VOR) 

Å VOR 
ſ Stabilizes the visual world while the head is in motion 
ſ Is utilized in most vestibular rehabilitation regimens  
ſ May be impaired in the presence of ocular motor 

deficits: 
 

¶Uncompensated binocular deviations 

¶Accommodative deficits 

¶Deficits of saccades 

¶Deficits of pursuit  

¶Fixation disparity 
 

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

Ocular Motility Symptoms with Vestibular 
Dysfunction 

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

Versional Ocular Motility:  

Associated Symptoms  

ÅReading-related difficulties  

ſSlower reading speed 

ſLoss of place/skipping or missing lines or words 

ſRe-reading/misreading words or lines 

ſ0ÒÉÎÔ ÓÅÅÍÓ ÔÏ ȰÓ×ÉÍȱ Ⱦ ȰÊÕÍÂÌÅȱ ÏÎ ÔÈÅ ÐÁÇÅ 

 

ÅDifficulty shifting to/tracking objects  

 

ÅDizziness/nausea/motion sickness 

Vergence Ocular Motility Deficits:  
Associated Symptoms  

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

 
ſ Constant or intermittent  
ſ At far or near 
ſ More evident in one position of gaze than 

another 
ſ After a brief (<10-15 minutes) time period of 

performing a visually-based task  (i.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 

Å Closing one eye or squinting when performing 
a prolonged visual task  
 

Å Avoidance of prolonged vision-related tasks 
 

Å Dizziness/nausea/motion sickness 
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Visual-Vestibular Dysfunction: 
Associated Symptoms 

 

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

 

*Dizziness 

*Lightheadedness  

*Vertigo 

 

NOTE: ask about hypertension, heart 
problems, sinus problems, tinnitus, 
changes or asymmetry in audition, 
as well as aural fullness or pain. 

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 
*Motion sickness in a moving vehicle 
*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 Vestibular 
Symptoms 

 

ÅAnisometropia 

ſ Affects VOR 

ÅUncorrected astigmatism - especially axis 90 

ÅLatent hyperopia 

ÅProgressive addition lenses (PALs) 

Visual Processing Problems Associated With 
Vestibular Symptoms 

 

Å Visual sequencing difficulty 

Å Figure ground difficulty  

Å Visual closure difficulty  

Å Visual spatial relations difficulty  

Å Visual agnosia 

Behavioral Characteristics Of Patients With 
Vestibular Symptoms 

 

Å Very detail-oriented (focal) 

Å Very stimulus-bound 

Å Usually well-educated 

Å Hyper-sensitive nervous system 

Å Hyper-sensitive to sensory stimuli 
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Primary Care Optometric Evaluation 
ÅVisual acuity 
ſbe aware of visual field loss or scotomas 
ſobserve for fixation problems (micro-nystagmus and 

intrusion nystagmus) 
ſnear VA especially at the habitual working distance 

 
ÅCover test 
ſobserve quality of fixation - monolateral vs. 

alternating over time (esp. speed of recovery) 
ſevaluate posture in different fields of gaze 

 
ÅOcular health 
ſdry eye syndrome, retinal pathology, cataract, etc. 

Primary Care Optometric Evaluation 

o Ocular Motor Control  
ſrotations and pursuits 
¶quality  
¶comitant VS. 

noncomitant  
 

ÅFusion 
ſCNP ɀ with red lens -

note regrasp ability 
ſstereopsis 

ſSaccades 
¶accuracy especially 

endpoint  
¶observe patient response 

(dizzy, etc) 
 

ÅRefractive Analysis 
ſuncorrected  hyperopia 
ſuncorrected astigmatism 
ſnear point function  
¶NRA/PRA  
¶phoria  
 

Sensory Motor Exam/Visual Perceptual 
Processing Evaluation 

ÅVan Orden (VO) Star 
 
Åflat fusion ranges especially blur/ A/CA ratio 

 
ÅKing-Devick (KD) and Developmental Eye 

Movements (DEM) tests 
 
ÅVisual Perceptual Processing 
ſvisual figure ground 
ſvisual sequential memory 
ſvisual closure 
ſspeed and span of perception 

Optometric Treatment Goals  

ÅTreat underlying ocular health problems 
ſe.g. dry eyes, blepharitis, glaucoma  

 
ÅPrescribe proper correction 
ſincluding lenses, prisms (high convergence 

excess , distance eso deviations, vertical 
deviations), selective occlusion, coatings 
(antireflective), tints  
 

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

Neuro-optometric Rehabilitation 
Treatment Goals  

ÅTreatment options are: 
ſrestorative, compensatory, and adaptive 
 
ÅSymptoms being addressed:   
ſIncreased disequilibrium in and sensitivity to 

multiply -visually-stimulating environments  
ſDifficulty with eye/head dissociation  
ſForeground/background discrimination 

difficulty  

Neuro-optometric Rehabilitation 
Treatment Goals  

ÅDevelop a stable binocular vision system with the 
ultimate goal of:  
 
ſflexibility in accommodation and convergence  
ſcentral, bi-foveal fixation 
ſincreased speed of fusion recovery 
ſstable fusion associated with head and body 

movement 
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Versional Ocular Motility Deficits: 
Compensatory/Adaptive Treatment Options 

ÅEncourage a typoscopic 
approach (i.e., create an 
aperture/window 
highlighting the text of 
regard while obscuring 
non-pertinent text)  

 

      
Versional Ocular Motility Deficits: 
Restorative Treatment Options 

ÅBasic scanning and 
searching exercises 
ſConcentrate on accuracy  
ſGradually build up 

speed 
 

ÅText size is often not the 
issue:  
ſThe space between the 

lines is often more 
critical . 

Versional Ocular Motility Deficits: 
Restorative Treatment Options 

ÅExamples of versional oculomotor restorative treatment 
techniques:   
 
ſSmall-angle (i.e., Ann Arbor/Michigan tracking, 

pencil/paper tracings and mazes, Pegboard Rotator, 
Groffman computer scan/search/coding/ perceptual 
speed) 
 
ſMedium-angle (i.e., Hart Chart, Pegboard Rotator, 

Keystone Rotator, Groffman computer 
pegboard/visual motor integration/visual tracings)  
 
ſLarge-angle (i.e., 4-corner saccades, Keystone 

Rotator) 

Versional Ocular Motility Deficits and 
Vestibular Dysfunction: Treatment Options  

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

 
ſStart at a slower velocity and lower number of repetitions 

of saccades and pursuit, while patient is seated and 
minimal  targets in the background 

 
ſSystematically and gradually increase the: 
¶velocity of the ocular motility  
¶number of targets in the background 

 
ſBuild 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 
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Vergence Ocular Motor Deficits: 
Compensatory Treatment Options 

ÅTo compensate for constant diplopia, decompensated 
phoria, or fixation disparity, incorporate:  
 
ſFusional prism, if possible 

 
ſVarying degrees of occlusion may be required if fusion 

is not achievable:  
¶Selective (to insure peripheral fusion, while 

inhibiting central simultaneous perception)  
¶Graded (i.e., using Bangerter foils or other such 

translucent materials to blur/degrade image) 
¶Complete (i.e., with an opaque eyepatch) 

Vergence Ocular Motility Deficits: 
Restorative Treatment Options 

ÅOnce person presents with 
fusion (even if 
intermittent), then:  
 
ſStabilize vergence in 

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

 
ſWork on facility and 

sustainability of fusional 
vergence at far and near 
viewing distances 

Vergence Ocular Motility Deficits and Vestibular 
Dysfunction: Treatment Options  

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

 

ſAfter stabilizing fusional vergence in primary gaze under 
static conditions: 

 

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

 

¶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  

ÅAfter stabilizing horizontal  fusional vergence and a 
slow horizontal  VOR:  

 

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

 

ſStabilize dynamic vergence while the patient is 
performing a slow vertical VOR (approximately 40-60 
rotations per minute)  

Vergence Ocular Motor Deficits: 
Restorative Treatment Options 

Vergence Ocular Motor Deficits: 
Restorative Treatment Options 

ÅIntegration with other 
modalities is 
important, including:  
 
ſvisual motor 

integration  
ſauditory visual 

integration  
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Vergence Ocular Motor Deficits and 
Vestibular Dysfunction: Treatment Options  

Vergence Ocular Motor Deficits:  

Restorative Treatment Devices 

Vestibular Physiology - Summary 

ÅTwo main functions of the vestibular system: 

 

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

 

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

 

Integration  

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

 

ÅInability to reconcile any conflict could result in 
perception of vertigo, dizziness and imbalance 

4ÈÅ ×ÒÁÐ ÕÐȣȢ 

ÅSuccessful balance and movement is an outcome 
of the integration of information from the 
vestibular, visual and somatosensory systems 

 

ÅNeurologically, the vestibular system is redundant  

 

ÅRedundancy allows for a plastic system that can 
change, repair and compensate  - so rehabilitative 
therapies work! 


