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The See-Sick Syndrome

Practical diagnostic and treatment 

applications for the Primary Care OD



What we going to cover

ÂThe clinical presentation of SSS

ÂEtiology and background

ÂEffective treatment strategies



What is the See-Sick Syndrome?

ÂNeuro-Ocular Vestibular 

Dysfunction (NOVD)

ÂVisual-vestibular Dysfunction (VVD)

ÂñSupermarket Syndromeò



Primary Symptom: 

Motion Sickness

ÅNausea

ÅDizziness

ÅFatigue

ÅMalaise

ÅDrowsiness

ÅDepression

ÅBodily warmth pallor, and/or cold 

sweats



Other symptoms

ÂHeadache

ÂAsthenopia associated with reading

ÂPhotophobia

Â Intermittent diplopia usually with 

reading

ÂTransient blur

ÂPoor adaptation to new Rx



Symptoms triggered by

ÂRiding in a car or plane and trying to read

Â Peripheral visual movement/shadows
ÂRotating ceiling fan

Â Traveling in a car on a country road

ÂWalking down the isle in a supermarket

ÂCrowds of people

Â Activities that require rapid eye 
movement
ÂExamples: watching sports, movies, etc.



Other related factors

ÂNon-strabismic binocular 

dysfunction

Â Increase in symptoms with age

ÂSeems to be more common in 

females*

Â1 in 17 female

Â1 in 50 male
Â * Roderic Gillilan, O.D.



Etiology
The Vestibular Connection



What is the Vestibular 

System?

Â Vestibular perception of orientation tells 

us

ÂWhich way is up?

ÂWhere am I?

ÂWhere am I going?



The Vestibular System is 

more than balance



The Vestibular System 

Provides

ÂA motor center to move around 
three dimensionally

ÂAn emotional center for self 
regulation

ÂA perceptual center so we are not 
lost in space

ÂA spatial-temporal center with 
which to relate to objects, people 
and events in our world



Multisensory Awarenessé

Position in Time, Space and Gravity

ÂProprioception

ÂTactile

ÂSpeed, Duration, and Differentiation 

of Movement - Kinesthesia

ÂVision 

ÂSound



Vision and Vestibular isé

Vision and ñWhereò



Visual-Vestibular Interactions ïthe 

Vestibulo-Ocular Reflex

Â Purpose: to maintain stable retinal images during head 
movement

Â Both SCCs and otoliths contribute

Â SCCs compensate for rotation (angular VOR)

Â Primarily responsible for gaze stabilization

ÂOtoliths compensate for translational movement (linear 
VOR)

Â Comes into play when viewing near targets and head 
is being moved at high frequencies

Â Cerebellum plays a regulatory role

Â if retinal image motion is >2 deg/sec, cerebellum will 
modify action of the vestibular nuclei 



Vision & Balance

Â Vision contributes 1/3 of the sensory information used to 
maintain balance & equilibrium

Â Any mismatch of visual information could potentially exacerbate 
symptoms experienced with vestibular dysfunction

Â Parvocellular v. Magnocellular visual components

Â P-system: foveal vision

ÂThe ñwhatò

ÂM-system: spatial orientation & information

ÂThe ñwhereò

Â Contributes to balance, movement, coordination & posture



Symptoms of Vestibular 

Dysfunction

ÂDizziness
ÂDisequilibrium ïa loss of balance without 

the illusion of movement

ÂVertigo ïthe illusion of motion (of the 
world or of the self) when there is none
ÂUsually results from a sensory mismatch 

between visual, vestibular, and 
somatosensory inputs



Vision and Vestibular Dysfunction

Â Nystagmus 

Â Horizontal: caused by acute peripheral vestibular loss

Â Vertical/torsional: typically indicates direct injury to 
brainstem

Â Can be caused by medication toxicity 

Â Disruption of VOR Ą gaze instability

Â The world may appear jumpy, bouncy, jerky

Â Can create oscillopsia

Â Photosensitivity/discomfort with flickering lights

Â Commonly associated with vestibular dysfunction:

Â Fixation disparity, phoria (uncompensated)

Â CI, accommodative convergence dysfunction

Â VF loss

Â Visual perceptual deficits 



Visual Dysfunction can Mimic 

Vestibular Dysfunction

ÂJust as flawed vestibular input can 

create sensory conflict, so too can 

unreliable visual input

ÂDizziness, photophobia, motion 

sickness, reading difficulties, and 

trouble with peripheral motion can all 

be present with faulty visual input



The Vestibular System: Structure

3 Main Components:

1. Peripheral Sensory Apparatus

2. Central Processor

3. Motor Output Mechanism





Peripheral Sensory 

Apparatus

ÂResides within the 

inner ear

ÂConsists of 

membranous and 

bony labyrinths 

and the hair cells



Bony Labyrinth

ÂMade up of 

semicircular canals 

(SCCs), cochlea, and 

vestibule

ÂContains 

perilymphatic fluid



Semicircular Canals

Â Provide sensory input about velocity of head movement, which plays 
a role in stabilization of retinal images during head movement

Â The basis for the vestibulo-ocular reflex (VOR)

Â 3 sets of canals within each ear that form coplanar pairs on the left 
and right:

Â Lateral

Â Anterior

Â Posterior 

Â Differing planes allows canals to sense motion along all axes

Â Planes of the canals are close to the planes of the extraocular 
muscles (EOMs), allowing connections between sensory & motor 
neurons



Membranous Labyrinth

ÂSuspended within the 
bony labyrinth by 
perilymphatic fluid & 
connective tissue

ÂContains sensory organs:

ÂMembranous portions 
of SCCs

ÂUtricle, Saccule (otolith 
organs)

ÂFilled with endolymphatic 
fluid



Otolith Organs

ÂUtricle & Saccule

ÂRespond to tilt and acceleration of linear 

head motion

ÂLike the SCCs, can respond to motion in 

all 3 dimensions



Hair Cells

ÂSensory cells of the vestibular 

system

ÂReside in the SCCs, utricle, and 

saccule

ÂDisplacement of hair cells due to 

head movement Ą neural firing via 

the vestibular nerve



Central Vestibular 

Processing

Â Two main areas to which afferent vestibular information is 
directed:

Â Vestibular Nuclear Complex (VNC)

Â Primary processor; responsible for fast, direct 
connections between afferent info and motor output

Â Cerebellum

Â Receives output from and sends input to the VNC

Â Adaptive in function; adjusts central vestibular 
processing as required

Â At both locations, visual and somatosensory inputs are 
processed along with vestibular information



Vestibular Motor Output

ÂAfter extensive communication between VNC, 

cerebellum, ocular motor nuclei and brainstem, 

motor signals are generated for the extraocular 

and skeletal muscles, resulting in both eye and 

positional movements

ÂThe Neural Integrator, located just below the 

medial vestibular nucleus in the brainstem, 

converts velocity and acceleration signals into 

neural signals encoding eye position




