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Visual (Dys)Function in Concussion, TBI, Stroke,
and Vestibular Diagnoses:
Evidenced Based Neurological Rehabilitation
Elizabeth Martori OTL

Objectives

« Participant will have a basic understanding of how eyesight and vision
works

« Participant will be able to identify visual skills and their relationship to
function

« Participant will be able to identify evidenced based screening tools for
common visual skills

« Participant will have an understanding of eye care professionals
involved in neurological visual rehabilitation

« Participant will be able to identify treatment activities for specific
visual skill dysfunctions

Vision is often thought of in terms of
refraction

* Refraction refers to evaluation of the optical system of the eye

* Emmetropia:
* Absence of refractive errors.
« Light rays entering the eye focus right on retina
* May be considered “normal”
* Myopia
* Nearsighted
« Light rays focus in front of retina
* Blurry vision at far
* Hyperopia
* Farsighted
« Light rays entering the eye focus behind the retina
« Individual must accommodate to see clearly/Blurry vision at near
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Refraction terminology continued

Anisometropia Astigmatism
« Significant difference in * Vision is blurred at distance and
magnitude of refractive error near
between the two eyes * Eye is oval shaped instead of
* Can be present with other spherical
conditions « Light rays entering the eye
* Influences binocular vision focuses at two different points
* Long standing suppression * Moderate degree can be

overcome with accommodation

Vision is a Sensory System

« Vision is our primary sensory system, used to acquire information about
the environment
« allows us to interpret information from a changing environment
« alerts us to danger
* allows us to detect movement
« allows us to understand non verbal communication

* Important Functions
* Decision making - vision drives cognition
« Social interactions — reading facial expressions and understand non-verbal
communication

* Motor and postural control — make postural adjustments from anticipating things you
see

“Vision is our dominant sense. More than just sight is measured in
terms of visual acuity; vision is the process of deriving meaning from
what is seen. It is a complex, learned, and developed set of functions
that involves a multitude of skills. Research estimates that 80-85% of

our perception, learning, cognition, and ACTIVITIES are mediated
through vision” (Gillen, 2009)

www.GoldStandardSeminars.com



Gold Standard Seminars, LLC

Vision

* At birth, our visual system is in a
rough and plastic state.

* It is stimulated and develops
through our interaction with the
environment.

« This provides us the opportunity to
intervene when visual deficits exist,
either from incomplete
development or structural damage
caused by trauma or disease
(Pursuits and Saccades: Testing and
Training, 1995)

Anatomy and Neuro-physiology
of Vision

Anatomy

* Cornea
* Lens Retina
* Vitreous humor < (cones & rods)
* Iris

* Pupil
* Retina

html
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Physiology of the Visual System

« Vision begins when light rays are
reflected off an object and enter the
eyes through the cornea

* The cornea bends or refracts the rays
that pass through a round hole called
the pupil

* The iris, or colored portion of the eye
that surrounds the pupil, opens ani
closes (making the pupil bigger or
smaller) to regulate the amount of
light passing through

The light rays then pass through the
lens, which changes shape so it can
further bed the rays and focus them
on the retina (e

Neurophysiology of Visual System

* The retina is a thin layer of tissue at the back of the eye that contains
millions of tiny light-sensing nerve cells called rods and cones, which
are named for their distinct shapes

* Cones are concentrated in the center of the retina in an area called the
macula. In bright light conditions, cones provide clear sharp central vision
and detect colors and fine details

* Rods are located outside the macula and extend all the way to the outer edge
of the retina. They provide peripheral vision. Rods also allow the eyes to
detect motion and help us see in dim light and at night.

* These cells in the retina convert the light into electrical impulses

* The optic nerve sends these impulses to the brain where an image is
produced

Visual Pathway

* The image captured by each eye is
transmitted to the brain by the optic
nerve

* This nerve terminates on the cells of
the lateral geniculate nucleus (LGN) in
the dorsal part of the thalamus. The
LGN is the main relay station in the
pathway to the primary visual cortex.
The projection from the LGN to the
visual cortex is called the optic
radiation

The cells of the lateral geniculate
nucleus then project to their main
target, the primary visual cortex via
optic radiation

aspx
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Visual Processing

* The analysis of visual stimuli continues
through two major cortical systems

 The first is the parvocellular (ventral) = ) )
pathway, which extends to the B e o ing
temporal lobe and is thought to be \/ o
involved in recognizing objects A
« Responsible for recognition of objects Visual
and their attributes Gortex
* The second is the magnocellular
(dorsal) pathway, which projects to
the parietal lobe and appears to be
essential for locating objects
. ResPonsibIe for location in space and for ?Jff::m
ion

— Visual ventral
object recognition

Image received from htps//english.psych.cas.cn/rh/rp/201407/t20140730_125198.html

Summary of Visual Pathway

* Eyes ->
* Retina -> el Q— (.

* Optic nerve ->
Gpticatitans

* Optic tract -> = e
« Lateral geniculate body (thalamus) """ ?"\' o

« Superior Colliculus (midbrain) -> {  Lararat ganicutaie

* Optic radiation -> \( .

* Primary visual cortex -> \«,\ 3 Primary visual ortex
* Visual association areas e o et

Eye Movements
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Monocular eye movements

* Horizontal: ™ e f —
* Abduction (away from the nose) ‘:.,”@‘- j@ b j@\:
* Adduction (toward the nose). }
) Fadton Scpradcton norson
* Vertical: s
* Elevation (the pupil moves up) _—— _—
* Depression (the il moves down Sops Q
epression the pupil moves down) g5 >
* Torsional: e
« Intorsion: the top of the eye moves froyess s Caorion
towards the nose (crorescn)

 Extorsion: the top of the eye moves
towards the ear.

Image

Binocular Eye Movements

o e o e e . * Most eye movements (except for
e = vergence) are conjugate — the
eyes move together in the same

; , direction by roughly the same
e

e amount.
c®» T

N * To accomplish this, the brain

must coordinate the movements
"% .-  ofthetwo eyes

— —

9 )

¢
&

Extraocular Muscles

* There are 6 muscles for each eye. They consist of three pairs, with the
muscles in each pair working in opposition, so as to take care of
movements in each plane

] ierior obique
I superior rectus
] medtat rectus
] ateral rectus
o ierior rectus
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Extraocular Muscles

Muscle Action
* Medial Rectus Adduction/medial gaze
* Lateral Rectus Abduction/lateral gaze

. Elevation/upward gaze, adduction and
* Superior Rectus intorsion/ pward g

Depression/down gaze, adduction and
extorsion

Medial rotation, intorsion, abduction and
depression

* Inferior Rectus

* Superior Oblique

Lateral rotation, extorsion, abduction and
* Inferior Oblique elevation

Cranial Nerves and Innervations

Cranial Nerve Muscle

* CN Il = Oculomotor Nerve * Medial Rectus
* Superior Rectus
* Inferior Rectus
* Inferior Oblique

* CN IV —Trochlear Nerve * Superior Oblique

* CN VI —Abducens Nerve * Lateral Rectus

Purpose of Eye Movements

* Keep an object on the fovea
* Fixation
* Smooth Pursuit
* Keep the eyes still when the head moves
* Vestibulocular reflex
* Optokinetic reflex
* Change what you are looking at (move the fovea from one object to
another)
* Saccade
* Change the depth plane of the foveal object

* Vergence
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Binocular Vision

* For binocular vision to occur, the information arriving from each eye
must be identical and approximately equal in clarity and size

* The two eyes must be aligned so that they point at the same object at
al times, and the optics or refractive error of the two eyes must be
approximately equal

* Problems with alignment or refractive equality will cause binocular
vision disorders

* Hallmark symptom = Double vision

Binocular Vision

* Motor Fusion: Neural and muscular mechanism that brings the eyes
into alignment on the object of interest
* Near point of convergence
* Cover Test
« Sensory Fusion: Cortical processing that allows single perception
* Stereopsis Testing
¢ Suppression Testing

A®
Lg‘

Visual Skills
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Acuity

« Visual Acuity — is a measure of the resolving power of the eye

* The numerator refers to the testing distance at which the subject recognizes
the stimulus

* The denominator refers to the distance at which the letter being viewed
could be identified by a patient with normal visual acuity

* Example — 20/100 (This score suggests that a patient with normal visual acuity
could identify the letter presented at a distance of 100 feet).

* Modifications: Snellen Chart, Lea Symbols, Tumbling E, Allen Chart
« A referral is necessary if vision is 20/40 or worse

« Test near visual acuity before distance acuity

 Always test with correction

Snellen Eye Chart Tumbling E Eye Chart

Allen Eye Chart

O Q D () O Lesmbols

oOono Eye Chart
OO0 o0nQ O D
a@egon P

© O

Significance of Refractive Disorder for
Function

* Therapists must not assume that the glasses or correction that were
used before a stroke or head trauma are still appropriate

« Studies have shown that changes in eyeglasses are sometimes

necessary after CVA or TBI, particularly for hyperopia and presbyopia,
because of disorders of accommodation

* Gianutsos, R, Ramsey, G, Periin RR brain injury. Rehabil. 1988; 69:573-578.

+ Zost, MG Disgnos injury. In: Maino D, ed. Diagnosis and Management of Special Populations. St. Louis, MO: CV
Mosby; 1995,
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Oculomotor Skills

* Fixation Stability
* Range of Motion
* Smooth Pursuits
* Saccades

« Additional terminology used “eye movement disorders
problems” “visual scanning problems”

* Can be tested monocularly or binocularly

” u,

tracking

Fixation

« Definition - Sustain precise fixation on static point with no observable
movement of the eyes for 10 seconds

« Ability to locate and maintain gaze (Scheiman, 2011)

Nystagmus

« Definition — condition in which there are involuntary, rhythmic
oscillations of one or both eyes (Scheiman, 2011)

* Breakdown of fixation

* May be sensory problem due to very poor visual acuity or a disorder
of ocular motor control

 Often see abnormal head posturing in order to reduce nystagmus and
see image clearly
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Smooth Pursuit

* Purpose — to allow the fovea to maintain fixation of a moving target (without
head movement)

* When a target starts moving, the eyes first accelerate to the target speed, and
then track it by matching eye speed to target speed

« If the eyes cannot keep up with the target (either because the target is moving
too fast or because pursuit is deficient), then catch up saccades bring the foveas
back on target, leading to jerky-appearing saccadic pursuit.

* Observations:
« Jumpiness or Jerkiness
* Loss of target
* Head and/or body movement
* Nystagmus
* Refixations

Saccades

* Purpose - to shift gaze (the fovea) to a new location in the visual scene.
Ability to direct and coordinate movement as it quickly and voluntarily
shifts from one target to another

* Saccades are voluntary or reflexive.
 Voluntary — change in gaze direction to another point in an already visible scene i.e.
visual scanning
* Reflexive — sudden appearance of a new stimulus i.e. looking towards a possible
threat
* Observations
* Undershooting
* Overshooting
* Refixations
* Head/Body movement

Image received from
https://en wikipedia.org/wiki/Saccade

Accommodation

* Purpose — to change the focus of the eye so that objects at different
distances can be seen clearly

« Interferes with any activity that requires visual concentration on small
objects or print at a close distance

* Accommodation occurs by stimulating the smooth muscle of the ciliary
body in the eye to contract, thereby enabling the lens to change shape

* When the ciliary muscle is in a relaxed state, the light rays entering the eye
are focused behind the retina, which would cause blurred vision

* When the ciliary muscle is contracted it allows the light rays to focus on the
retina

www.GoldStandardSeminars.com
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Accommodation

* Accommodative amplitude — refers to the amount of
accommodation available for a particular patient
* The accommodative ability of an individual is inversely related to age
* Poorly developed at birth
* Fully developed at 4-6 months old
* By age 40-45, the decline is significant enough to interfere with the
ability to see small print, held at reading distance and is why most
people begin to wear reading glasses or bifocals at this age
* This is referred to as presbyopia and is a natural part of the aging
process.

Accommodation Near Vision Reflex

* The reflex that contracts the ciliary
muscles in order to make the lens
rounder depends on visual input
and is closely linked to the reflex
controlling t¥1e turning in of the
eyes.

« Three components involved in the
near vision reflex

* Eyes converge — medial recti

contracted
EEz'{}E—_j___ ] * Pupils constrict — sharpens focus
POINT ™ —— « Lens thickens — contraction of the
intrinsic eye muscles of the ciliary
body
physiology/ocular-accommodation/
Vergence

* Purpose — vergence eye movements realign the foveas on a new

object at a different depth (viewing distance).
* Change the depth plane of the foveal object

* Vergence movements are dysconjugate; they rotate the eyes in equal
but opposite directions

* Accurate convergence for near visual targets is essential for the
establishment of stereopsis as well as for elimination of diplopia
(double vision). (Scheiman, 2011)
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Vergence

 Convergence- ability to use both eyes as a team and be able to turn
eyes inward to maintain single vision up close

« Divergence- ability to use both eyes as a team and be able to turn
eyes out toward a far object

far object near object

Image received from https://wwwfairview.org/Patient-
Education/Articles/English/c/o/n/u/e/Convergence_Insuficiency_90311

mechanism.html

Stereopsis or Depth Perception

« Definition — Binocular visual perception of three-dimensional space

Ocular Alignment

* Strabismus — term used when two eyes lose alignment

« Loss of eye coordination or alignment that results in impaired
binocular vision
« Disorders of eye movement described according to direction of
movement
 Because diplopia is intolerable, the visual system attempts to
eliminate the problem either through
* Use of muscular effort (resulting in eyestrain, headaches and poor attention)
* Adapting to the misalignment of eyes (suppression)
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Ocular Alignment

* Phoria= tendency of eye to point in, out, up, or down that is
controlled at all times with muscular effort

* Tropia= condition in which eye is constantly turned inward, outward,
upward or downward

Aligned
* Eso = medial deviation -
* Exo = lateral deviation @ @
* Hyper = upward deviation Strabismic

* Hypo = downward deviation @ @

Image recelved from
tracking;

Visual Field

« Definition: portion of space where objects can be perceived while the
individual is visually fixating on a single object in the straight ahead
position (Scheiman, 2011)

* When looking straight ahead, normal vertical VF is approximately 130
degrees and normal monocular horizontal VF is approximately 150
degrees while binocular horizontal VF is approximately 180 degrees

Image received from
+//wwwophthalmologyreview.org/articles
visual-fields-introduction

Visual processing dysfunctions
associated with common
neurological diagnoses
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Visual Dysfunction Sequelae — Brain Injury

* Traumatic Brain Injury (TBI)

* In 2013, the CDC reports TBI was a diagnosis in more than 282,000 hospitalizations
and 2.5 million emergency department visits.

« Effects of TBI can include impaired thinking or memory, movement, sensation (e.g., V.
ISION or hearing), or emotional functioning (e.g., personality changes, depression).

* Stroke

. TthekCDC reports, every year, about 795,000 people in the United States have a
stroke.

. SKmptoms of stroke can include sudden muscle weakness, speech changes, sensory
changes (i.e. numbness), confusion, VISUAL changes, loss of balance, and headache
with no known cause.

. ;9 sp;)t a stroke, follow the acronym FAST (Face drooping, Arm weakness, Speech,

ime
+ BE FAST —includes Balance and Eyes/Vision

Frontal lobe — Visual deficits

* Frontal eye field active during initiation of saccades, such as voluntary
saccades; may have difficulty rapidly focusing from one target to the
other

* Helps control anti-saccades: (for example: something appears in your
periphery, but you have the ability to resist the reflex to look at the
object even though it quickly appeared in your visual field); may be
increasingly distracted, and reactive to visual stimuli

* May have impaired visually guided reach

Temporal Lobe — Visual deficits

« Difficulty placing words or pictures into categories or recognizing
visual content (i.e. recall of faces, colors, animals, man-made objects,
or scenes)

« Difficulty organizing and interpreting sensory information in terms of
auditory perception

* MCA stroke often results in homonymous hemianopsia (both
temporal and parietal lobes affected)

« May exhibit aggression and/or vivid visual perceptions

www.GoldStandardSeminars.com
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Parietal lobe — Visual deficits

* Left sided spatial neglect (right lesion) < Difficulty directing movement in space

* Spatial relations impairment (right * Gerstmanns Syndrome (dominant
lesion) parietal lobe)
* Impaired depth perception * Finy eragl;msia (I_acking)or impaired ability
* Impaired topographical orientation to describe the fingers

+ Agraphia (impaired ability to write)
* Right-left discrimination
. Dyscalcul)ia/Acalculia (lack of ability to

* Visual field loss: contralateral inferior
quadrantopsia

* Apraxia (left) calculate
* Agraphia * Balints syndrome (bilateral
« Acalculia involvement)
« Difficulty initiating voluntary saccades
* Poor visual guidance of hands, fingers, * Impaired visually guided reach
eyes, limbs, and head

Occipital lobe — Visual deficits

* Visual Perceptual Impairments * Visual Hallucinations
* Color agnosia ) * Cortical blindness: no effect to
* Movement agnosia eyes, normal pupillary reflexes and
* Agraphia some eye movements but no
* Word blindness (left) pattern of perception and no
* Picture blindness (right) awareness of visual information

* Visual object agnosia
* Associative visual object agnosia
« Simultagnosia

* Occipital lobe seizures can be
triggered by flash or visual image
that contains multiple colors

* Homonymous Hemianopsia (flicker

stimulation/photosensitivity

seizures)

Cerebellum — Visual deficits

 Ataxia — dysmetria, dysdiadochokinesia
* Nystagmus

* Intention tremors

* Gaze palsy

* Conjugate gaze paresis

* Facial weakness with no hemiparesis

* Limb incoordination

* Cranial 6 nerve palsy

* Smooth pursuits

www.GoldStandardSeminars.com
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Midbrain — Visual deficits

« Difficulty following moving stimuli

* Midbrain lesion causes spastic paresis or paralysis, tremor,
nystagmus, opisthotonos (abnormal posturing) and depression or
coma

* Parinaud’s Syndrome (Dorsal Midbrain Syndrome) — a group of
abnormalities of eye movement and pupil dysfunction, caused by
lesions of the upper brain stem

* Paralysis of upward gaze: downward gaze is usually preferred.
« Convergence-Retraction nystagmus: attempts at upward gaze often produce
this phenomenon. On fast up-gaze, the eyes pull in and the globes retract

Pons — Visual deficits

* CN VI palsy — double vision, inability to abduct the eye
* CN VIl palsy — inability to close the eye

* Dizziness

* Double vision

* Locked in Syndrome: lesion to ventral pons
* Quadriplegia
* Anarthria
* Only vertical eye movements preserved

Medulla — Vision deficits

* Wallenbergs/Lateral Medullary Stroke
* Ataxia
* Balance problems
* Nystagmus
* Horners Syndrome (ipsilateral pupil constriction, ptosis, decreased sweating)
« Ipsilateral loss of pain and temperature perception of the face

www.GoldStandardSeminars.com
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Cranial Nerve Il Palsy

« Damage to medial rectus, superior rectus, inferior rectus, inferior
oblique, levator palpebrae superioris

* Unable to move medially, up, or down

* Ptosis (droopy eyelid) /\ L
« Diplopia for near vision tasks (reading) | @

9
3

Right eye: Downward and Left: Normal
outward gaze, dilated pupil,

eyelid manually elevated due

to ptosis

ife.com/cnii

Cranial Nerve |V Palsy

* Damage to superior oblique
* Unable to move eye down and in

« Vertical diplopia especially for near vision tasks (reading, walking
down stairs)

g st — nerves-pc-flash-cards/

Cranial Nerve VI Palsy

* Damage to lateral rectus

* Unable to move eye laterally

* Horizontal diplopia for far vision tasks (street signs, watching TV)
* Head turned toward impaired side

P s,

Image received from
https://www.saintlukesk.org/health-
ding:sixth-nerve-palsy-child
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Images

Visual Field Loss

« Visual field loss is due to an actual lesion in the visual pathways
* Hemianopia (Hemianopsia) — loss of visual field
¢ Homonymous Hemianopia (Hemianopsia) — Loss of same visual field

in both eyes
* Quadrantopia (Quadrantopsia)

i
Normal Hemianopsia

igo0
blogspot.com/201

modelhtml

Visual Field Loss

* Homonymous Hemianopsia
* Bitemporal Hemianopsia

* Homonymous Superior
Quadrantopsia

* Homonymous Inferior
Quadrantopsia

* Blindness in one eye
* Scotoma

Image received from

Concussion

« Visual system is comprised of widespread neural networks including
frontal and posterior cortical regions, cerebellum, cranial nerves and
interconnections between these areas

* Commonly seen visual deficits in post-concussion patients as
compared to the general public include:
« Convergence Insufficiency
* Accommodative Insufficiency
* Saccadic dysfunction

www.GoldStandardSeminars.com
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Visual Dysfunction — Vestibular Disorders

« Vestibular disorders result if the vestibular system is damaged either
by disease, aging, or injury/insult.

* Symptoms of vestibular disorders include but are not limited to vertigo,
dizziness, imbalance, spatial disorientation, visual disturbances, hearing
changes, and cognitive and/or psychological changes.

* Visual changes have been reported as:

« Trouble focusing or tracking; double vision; images jump, blur or float on a page
« Discomfort in multiply stimulating visual environments
* Light sensitivity including overhead fluorescent lighting and screens/devices
* Poor depth perception
* Adapted from www.vestibular.org/understanding-vestibular-disorder/symptoms

The Link Between Vision and Vestibular
Systems

« Balance: the ability to maintain the center of gravity over the base of
support in any sensory situation

* The visual, vestibular and somatosensory/proprioceptive systems
each play a role in coordinating motor response of the body and eyes
to sensory stimulation

Image received from:
https://beautifulexistences.com/2010/02/0/the-
evolutionary-theory-of-balance/

The Link Between Vision and Vestibular
Systems

* Many vestibular treatment activities rely on stable binocular visual
input.

* “The maintenance of a stable space world, which influences balance,
is significantly influenced by how visual information is processed and
integrated with the vestibular and somatosensory systems” (Cohen,
A. 2013)

* Therefore any mismatch of visual information can exacerbate a
vestibular issue resulting in complaints of dizziness, disequilibrium,
and imbalance.
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Visual Dysfunction - Parkinson’s Disease

* Visual acuity

* Contrast sensitivity

* Color discrimination

* Pupil reactivity

* Saccadic and pursuit eye movements
* Motion perception

« Visual fields

* Visual processing speeds

Visual Dysfunction — Multiple Sclerosis

* Optic neuritis

* Nystagmus (oscillopsia, decreased visual acuity, nausea, and disorientation)
« Internuclear ophthalmoplegia/paresis (diplopia, oscillopsia, blurred vision)
* Cranial Nerve palsies

« Skew deviation

* Poor fixation

« Saccadic and pursuit eye movements

* Gaze evoked nystagmus

15 Minute Break
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Vision Screen

Common Visual Symptoms

* Headache
* Eyestrain
* Blurred vision
« Difficulty focusing
* Double vision
* Loss of peripheral vision
* Nausea
* Dizziness
* Light sensitivity

Common Visual Complaints

* “I have to re-read what | have already read”

* “I lose my place when I'm reading”

« “I am more clumsy and drop things when | go to put them away/down”
* “I have had more falls or trips/stumbles”

* “I see double”

* “The words are jumping or moving on the page”

* “| can’t focus on the TV or computer”

* “People and objects appear or jump out at me when | don’t know they are
there”

www.GoldStandardSeminars.com
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Vision and Function: Why is it important for
therapy?

« Vision problems can interfere with ADLs, IADLs, mobility, community
participation/navigation, work, and/or social/leisure activities and
quality of life

* Hospital eye exams are limited

« Even traditional hospital and in office exams pay little attention to
binocular vision, accommodation, and visual fields

Vision Screen Considerations

* Premorbid Vision
« Corrective lenses to be used according to the wearing pattern of the patient

« If wearing bifocals or progressive lenses, make sure they are looking out of the
correct portion of the lens

* History of Visual Dysfunction (even if corrected)

« Cranial Nerve Injuries or Involvement

* Cognitive/Linguistic issues

* Positioning and Posture

* Lighting

« If attention/cognitive issues prevent you from performing the screen, you

can still refer to an optometrist — they have equipment to test for these
impairments.

ABIVision Symptom Survey

Vision Questionnaires

« Convergence Insufficiency
Symptom Survey (CISS)

* https://wowvision.net/wp-
content/uploads/2014/08/Cl-
Screening-and-symptom-
survey.pdf

* Brain Injury Vision Symptom
Survey (BIVSS)

* https://noravisionrehab.org/uploa
ds/media/brain_injury vision sym
ptom_survey.pdf
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Acuity

« Visual Acuity — is a measure of the resolving power of the eye

* Modifications: Snellen Chart, Lea Symbols, Tumbling E, Allen Chart
« A referral is necessary if vision is 20/40 or worse

« Test near visual acuity before distance acuity

* Always test with correction

* Eye chart should remain at eye level to the patient

Fixation

« Definition — “the process, condition or act of directing the eye toward
the object of regard causing, in a normal eye, the image of the object
to be centered on the fovea” (Pursuits and Saccades: Testing and
Training, 1995)

* Observations

* Eyes darting from target
* Nystagmus
* Change in head position

« Testing: Sustain precise fixation on static point with no observable

movement of the eyes for 10 seconds (Scheiman, 2011)

Screening for ROM: 9 Cardinal Directions

SR 0 SR10 105k 10 sk
N7 \ / \ 7

* Test without glasses
* Follow moving target to end

range of each cardinal 18 m Py i 1

movement. O @ (® D)\ (D
* Move in ‘H’ or ‘Cross’, ‘X, like

pattern @Y RS @) @ ) (e
* Test each eye separately and

both eyes together r e

N7

Convergence

:_eye/eom.htm!
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Oculomotor Skills: Smooth Pursuit and Saccades
NSUCO

* Northeastern State University College of Optometry (NSUCO) Oculomotor
Test -- W.C Maples, O.D.

* Purpose — To assess the quality of both saccadic and pursuit eye
movements

* Posture — Standing with feet shoulder-width apart, directly in front of
clinician

* Head — Do not give instructions on head movement

* Direction —

* Saccades are tested in horizontal plane only (5 round trips)

* Pursuits are performed rotationally, both clockwise and counterclockwise (2
rotations each)

NSUCO: Materials o4

* Manual
* Can be purchased from Optometric
Extension Program Foundation
(Search NSUCO)
* https://oepf.org/product/nsuco-
oculomotor-test-manual/

« Small (5mm or % cm diameter)
colored, reflective spheres
mounted on dowel sticks

* Can be purchased from Bernell
(Search Fixation Wands)
* https://www.bernell.com/product/BC

WW/Exam Room Needs New

NSUCO: Parameters

« Testing is performed binocularly
* Saccades — testing tools should be approximately 8 inches apart

* Pursuits — testing path should be no more than 8 inches in diameter
with upper and lower extent of path should coincide with patient’s
midline

« Testing distance — approximately 16 inches from patient.
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NSUCQO: Scoring

Smooth Pursuit Saccades

* Ability * Ability

* Accuracy * Accuracy

* Head movement * Head movement
* Body movement * Body movement

NSUCO: Scoring

Qualitative Quantitative
* Head movement of pursuits * Pursuit ability (the number of
rotations made on pursuits)

* Saccadic ability (number of
successful round trips made on

* Head movement of saccades
* Body movement of pursuits

* Body movement of saccades saccades)
* Accuracy of saccades_(amount of . Accuracy of pursuit (the number
over and undershooting) of target losses or refixations on
pursuits)

NSUCO: Scoring

* Do not attempt to score directly from the observation until you are
more familiar with the test

* Record the behavior
* Refer to Appendix B for the actual scores for the subject
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NSUCO Scoring: Head and Body Movements

* Head and Body Movements
* Large movement of the head (body) at any time
* Moderate movement of the head (body) at any time
* Consistent slight movement of the head (body) (greater than 50% of the time)
* Intermittent slight movement of the head (body) (less than 50% of the time)
* No movement of the head (body)

Decision Tree Behavior:
Head Movement

NO YES (Level 1)
Record No Head
movement
Large Moderate Slight (Level 2)
Record gross Record moderate
head movement head movement
>or=50% <50%

Record greater than % time  Record less than % time (Level 3)

Decision Tree Behavior:
Body Movement

NO YES (Level I)
Record no body movement
LARGE MODERATE SLIGHT (Level 2)
Record gross body movement  Record moderate
body movement
>0r=50% <50%

Record greater than % time Record less than % time (Level 3)
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NSUCO: Scoring Ability

Pursuit Ability Saccade Ability

* Cannot complete % rotation in either * Completes less than 2 round
clockwise or counterclockwise N
direction trips

* Completes % rotation in either « Completes 2 round trips
direction

* Completes 1 rotation in either * Completes 3 round trips

direction but not 2 rotations c letes 4 d tri
.
« Completes 2 rotations in one direction (S P55 & (e Wil
but less than 2 rotations in the other » Completes 5 round trips
direction

* Completes 2 rotations in each
direction

NSUCO: Scoring Accuracy

Pursuit Accuracy Saccade Accuracy

» Refixations more than 10 times ~ * Large over —or undershooting is
o . noted one or more times
* Refixations 5-10 times * Moderate over — undershooting
o Refihetions 34 s noted one or more times
L . * Constant slight over —or
« Refixations 2 times or less undershooting noted (greater than
50% of the time)

* Intermittent slight over- or
undershooting noted (less than
50% of the time)

* No over — or undershooting noted

* No refixations.

Decision Tree Behavior:
Accuracy of Saccades (Under/Overshooting)

NO YES (Level I)

Record no
over/under shooting

LARGE MODERATE SLIGHT (Level 2)
Record gross Record moderate
under/over shooting Under/over shooting
50% <50%

Record greater than % time Record less than % time (Level 3)
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NSUCO: Smooth Pursuit Norms

Malo Female Male Fomale Malo Female Male Female

s 4 2 s s s 4
6 4 2 3 2 3 3 4
7 s s s s B s 4
s s s s s s s 4 4
0 5 3 3 3 4 4
10 s s 4 4 4 4 4 B
" 5 4 4 4 5
12 s 5 4 4 4 4 s B
1 5 4 4 5
w s 5 5 4 4 4 5 s

NSUCO: Saccade Norms

Malo Femae | Make Female Malo Female Malo Fomale

B s s s s 2 2 B
6 5 5 3 3 2 3 3 4
7 5 3 3 3 3 3

s B s s s s s 4 4
o s s s s 3 s

10 5 5 3 3 3 4 4 4
" s s s B s 4 s
2 B s s s s 4 4 s
1 5 3 3 3 4 5

1 s 5 4 3 3 4 s s

Saccades and Reading

« Reading requires efficient saccadic eye movements to enable the
reader to redirect the line of sight so that the point of information
stimulates the fovea

* Eye movements are not random but are guided by information
extracted from the visual periphery prior to eye movement.

« Spatial awareness and attention processes appear to the mechanism
that provides this guidance
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Developmental Eye Movement (DEM) Test

« Determine saccadic eye movement efficiency based on the speed and
accuracy that a series of single digit numbers can be located,
recognized, and verbalized rapidly.

* How the eyes move can provide insight into the degrees to which
these processes are functioning.

* The test is not measuring reading, but rather indirectly measuring
and requiring similar eye movements to the act of reading

DEM

« Utilizes a visual verbal format which includes cognitive components of
locating, recognizing, and verbalizing the character/number rapidly
(automaticity of naming)

« Deficiencies in rapid naming of numbers is linked with reading problems and
may well lead to false positive results

* The DEM (unlike previously similar tests) attempts to control for the
automaticity factor, by adding a subtest where the stimuli are
arranged vertically

« It allows the clinician to control for cognitive and verbal influence
when calling out numbers

DEM

« Consists of 2 subtests and 4 scores are generated from completion of
the 2 tests

* Vertical Time: below average score represents a deficiency in the ability to
rapidly name aloud printed numbers

* Horizontal (adjusted) time: accounts for errors of omission or addition (time is
rounded up if numbers are ommited and time is rounded down if numbers
are added)

* Ratio: below average score indicates a deficiency of oculomotor skill and is
supportive of a diagnosis of oculomotor dysfunction
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DEM: Types of Errors

« Substitution errors (s errors): cross out the number with a / if an
error in naming occurs. Immediate correction of naming errors should
be accepted as a correct answer.

* Omission errors (o errors): circle a number if it is omitted (circle all
numbers if the entire line is missed)

< Addition errors (a errors): place a cross (+) when a number has been
added or a number has been repeated. When whole lines are
repeated, count as 5 addition (a) errors

« Transposition errors (t errors): place an arrow when a number is read
out of sequence

DEM: Administration

* Pre test is only given to children 6 years or younger to ensure
knowledge and articulation of numbers

* This may also be used for patients with dysarthria or mild aphasia

* Vertical Test
* Have the patient read template A aloud
* Instruct the patient to only use their eyes
* Record the time in the space provided
* Immediately continue onto template B and give the same directions

* Horizontal Test

* Proceed to test C
* The patient should read all the numbers from left to right until completion

DEM: Scoring

« Vertical time is scored by adding the time to complete test A and test B
* Test A + Test B = Vertical Time

* Horizontal time is determined by compensating for the time to complete
test C in the presence of errors

* The adjusted horizontal time reflects the amount of time it would have required to
read 80 numbers

* Adjusted Horizontal Time = Test C time [80/(80-0+a)]

* Example: Total time = 55 seconds; there were 2 lines missed (10 numbers) and one
line repeated (5 numbers). Therefore, the adjusted horizontal time = Test C time x
[80/(80-10+5)] or 55 seconds x 1.06. The adjusted horizontal time is 58.6 seconds

* Ratio
* Ratio = (Adjusted horizontal time/vertical time)
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DEM: Example of Adjusted Score

* Subtest C Horizontal Time = 42.18 seconds

* Errors
* 5 omission
* 2 addition
* 4 substitution

*80-5=75+2=77

« 80 divided by 77 = 1.03

* 1.03 x42.18 = 43.82 seconds

* Horizontal Adjusted Time = 43.82 seconds

DEM: Scoring

« Vertical time score — determines the automaticity of number naming
ability.
* Serves as a baseline assessment of naming speed
« Correlates with reading and academic performance.
* Horizontal time score — evaluates number naming in a reading-like task
that depends on a challenging oculomotor component.
* By comparing the Vertical Test and Horizontal test time scores, the core
oculomotor, or eye movement, function can be isolated.
* Ratio score — used to compare the vertical (automaticity) and horizontal
(automaticity plus oculomotor control) test performance levels.
* The comparison allows isolation of oculomotor function.
« Is an indicator of the actual eye movement performance factor

DEM Interpretation

* Raw scores — On the DEM is the total time in seconds taken by the
examinee to name all of the stimulus items

« Percentile rank — Represents the percentage of those tested in the
sample population whose scores were below that score.
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DEM: Materials

Testing Plates Score Sheet

T T T T T

Accommodation: Testing

« Testing is performed monocularly

« It is important that the patient does not know the letter on the
Gulden Fixation Stick before the test begins

* Hold the fixation stick with the 20/30 target (middle letters) about 1
inch in front of the uncovered eye

« Slowly move the target away from the patient’s eye and ask the
patient to report as soon as the target comes into focus

* Using a ruler, measure the distance from the eye to the Fixation stick
at which the patient was able to identify the stimulus. Record this
measurement

Accommodation: Scoring and Norms

« Divide 40 by the measurement
patient is able to clear the image to
determine the amplitude of
accommodation.

* For example, say the patient is able to
identify the target at 8 inches. To find
the amplitude, divide 40 by 8 which
equals 5D

« Compare the patient’s amplitude
of accommodation to the expected
amplitude for the patients age.

J o b A

0

www.GoldStandardSeminars.com




Gold Standard Seminars, LLC

Accommodation Norms

I -0

m Expected Number m Expected Number

The amplitude for accommodation should be within 2 D of the expected findings

Stereopsis Testing and Norms

* Butterfly-S Stereo Acuity Test

Place the polarized glasses on the
patient

Hold page one of the testing booklet
approximately 16 inches away

A butterfly is hidden in the dot
pattern

When both eyes are functioning
properly the butterfly should appear
as a three dimensional image

Ask the page to identify the image
and trace it with their finger

* Stereo Trainer
* Materials
* Red/Green glasses
+ Stereo trainer and white paper
background
* Tested at near 16 inches
* Instructions:
« Tell patient you are looking for their
depth perception
+ Ask patient to tell (and/or point) to
everything they see on the page
* Indicate what patient is able to see
and if they are able to appreciate
depth
* Norms: Able to see all objects and
appreciate dept!

Stereopsis Testing and Norms

—eelll

———
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Suppression Testing: Worth 4 Dot Test

* In the Worth 4-dot test, a red glass ¢ Scoring:

isworn in front of 1 eye and a « Two lights — Left eye suppression
§reen glass in front of the other. « Three lights — Right eye suppression
he eye behind the red glass can « Four lights— Normal

see red light but not green light
because the red glass blocks this
wavelength. Similarly, the eye
behind the green glass can see
green light but not red light.

* Test at 12-15 inches and up to 10

feet
* Record how many lights patient
can see

* Five lights - Diplopia

Near Point of Convergence Testing

« Should be performed wearing near correction
* Hold target at client’s midline approximately 20 inches from eyes
« Ask if target is single (if not move further away)

« Slowly bring target in towards nose at eye level between the eyes,
continuously moving

* Ask client when target becomes double

« If client unable to report double, note when one eye or both eyes
turn out

* Note this distance in cm = break point

Divergence

« Ask client to maintain fixation on target and slowly move target away
(divergence). Ask to report when target is single again, note this point
in cm = recovery point

* Norms:

* Break point should be within 2-4 inches (5-10 cm) of patients nose
* Recovery point should be within 7 cm (8-11cm or 3-4.5 inches)
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Phoria Card Test with Maddox Rod

* Wear necessary corrective lenses « Test is normed for right eye

* Materials: * Consider Referral if:
* Near and Far Phoria cards ¢ Near-—
* Pen light * Horizontal is 5 Esophoria or more; 10
« Maddox rod Exophoria or more
) + Vertical is 2 Diopters or more
* Instructions o Far—
* Test near with card at 16 inches « Horizontal is 4 Diopters or more
« Test distance with card at 10 feet * Vertical is 2 Diopters or more

* Place pen light behind card

* Place maddox rod (ridges facing out)
over right eye

Eye Alignment Testing: Cover Uncover Test

* Cover Uncover Test

* The monocular cover-uncover test is the most important test for detecting the
presence of strabismus and for differentiating a heterophoria from a
heterotropia

* As 1 eye is covered, the examiner watches carefully for any movement in the
opposite, noncovered eye; such movement indicates the presence of a
heterotropia.

 Perform at near (use fixation target at 16 inches) and distance (use fixation
target at 10 feet)

* Ophthobook.com by: Tim Root https://www.youtube.com/watch?v=TxEQWtIXtrl

Eye Alignment Test: Alternate Cover Test

* Alternate Cover Test

* With movement of the noncovered eye assumed to be absent, movement of
the covered eye in one direction just after the cover is applied and a
movement in the opposite direction (a fusional movement) as the cover is
removed indicate a heterophoria that becomes manifest only when
binocularity is interrupted.

« Perform at near (use fixation target at 16 inches) and distance (use fixation
target at 10 feet)

* Ophthobook.com by: Tim Root https://www.youtube.com/watch?v=TxEQWtIXtr|
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Visual Field: Confrontation Testing

* Test monocularly without glasses

* Therapist sits in front of client and instructs client to maintain fixation
on therapist’s nose (client may need redirection to stay fixated on
nose)

« Client should point or say when and where one finger or two fingers
are seen

« Performed in horizontal, vertical, and diagonal planes

* Note any gross visual field deficits and patterns

* Example: left temporal and right nasal field = possible left homonymous
hemianopsia

Visual Fields Two Person Kinetic Test

* Test one eye at a time
* Need two persons

* Therapist sits in front of the patient and has the patient focus on a
single point (i.e. therapist nose)

* Another person stands behind the patient with laser light, slowing
bringing the light into field of vision at 12, 3,9, 2, 5, 7 and 10 o’clock

Visual Inattention Test (Perception)

* Procedure can be performed at the same time as visual field testing

« After single stimulus is given during visual field testing and visual field
ranges are established, double stimuli are presented (both fingers
move) but they must be within established visual field

« If the client ignores one side when two fingers are moved but sees
one finger this is indicative of a visual inattention
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Computerized Visual Field Tests

* Humphrey Visual Field Test * Goldmann Visual Field Test
« Center fixation light « Performed with moving target,
« Blinking test lights in periphery controlled by trained professional

Image received from htps://en.wikipedia.org/wiki/Humphrey_visual_field_analyser

“One of the most important functions of our brain is to integrate the
information from all our senses into a perceptual whole. Only then can
we perceive the world as single, integrated, and stable allowing us to
move through it, molding it to our needs and desires.”

Susan Barry

Vision Screen LAB
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NSUCO: Instructions

* Saccades
* “When | say red, look at the red ball. When | say green, look at the green ball.
Remember don’t look until I tell you to”

* Pursuits
* “Watch the ball as it goes around. Try to see yourself in the ball. Don’t ever
take your eyes off the ball”

DEM: Instructions

* Vertical Test
s Test A

* “l want you to read the numbers down the two columns like this as quickly
and carefully as you can. Do not use your finger. Use your eyes only”

* Recording — record time taken to complete Test A
e TestB
* “l want you read the numbers down the columns like this as quickly and
carefully as you can, just as you did before. Do not use your finger. Use your
eyes only.”

* Record the time taken to complete Test B

DEM: Instructions

* Horizontal Test
s Test C

* “l want you to read the numbers across the rows like this as quickly and as
carefully as you can.”
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Accommodation Testing

* Need newspaper print/magazine print
* Ruler

Near Point of Convergence Testing

* Need pen with tip uncovered
* Ruler

Eye Alignment

* Cover Uncover Test
* Alternate Cover Test
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Visual Field

LUNCH

Vision Team
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Eye Care Professionals: What's the
Difference?

* Ophthalmologists — Medical doctors
« Specializes in medical and surgical care of the eye
 Focus on prevent of eye disease and injury
* Prescribe medications
* Optometrists — 4 years of optometry school, not medical doctor
. Spetcializes in examination, diagnosis, treatment, and management of disorders of the visual
system

* Prescribe glasses, prisms, low vision rehab, vision therapy and eye drops
* Neuro-optometrist/Developmental optometrist/Behavioral optometrist
* Vision therapists
* Neuro-ophthalmologist/Pediatric ophthalmologist
* Opticians
* Make the glasses and adjust frames
* Do not diagnose and do not treat vision problems

If a patient fails a vision screen

« Refer to doctor who practices with full appreciation of the complexity
of vision

 Contact COVD — 888-268-3770 or www.covd.org

* Questions for the eye doctor
* Do you have experience working with patients with ABI?
* Do you test for accommodative amplitude and facility?
* Do you evaluate fusional vergence amplitude and facility?
* Do you evaluate visual information processing skills?
* Do you offer vision therapy as a service in your practice?

When to Defer

« Refer to Neuro-optometrist/ophthalmologist
* Nystagmus
* Cranial nerve palsies
* Reports of double vision
* Eye mal-alignment
« Difficulty with vergence
* Accommodation difficulties
* Visual field loss
* Refer to optometrist
* Glasses or need for updated corrective lenses
* Refer to ophthalmologist
* Suspect eye disease/low vision
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Visual dysFUNCTION

« All of our perceptions, thoughts and actions are the result of our
brain’s ability to integrate and process multi-sensory input.

* The brain’s information-processing functions and related structures
underlie our intellectual, emotional, and social lives, which are central
to our mental health, our physical well-being and our ability to
function competently and independently in ordinary activities.

* Variations in processing strengths and weaknesses are normal and
may vary greatly among individuals

* These normal variations, however become disorders when they

interfere with a person’s ability to function at home, at school, at
work, or in relationships with other people (Padula, 2012)

So what does this mean for rehabilitation...

* Therapy goal is FUNCTION

* Therapy should be meaningful

 Therapy involves successful interaction with the environment
* Therapists are involved across the continuum of care

* Therapists are trained to analyze activities to support patient
performance and enhance their independence

Vision is Learned

« Vision is learned, and therefore trainable...

« Establishment of a solid visual space is accomplished through visual-
motor experience

* (Pursuits and Saccades: Testing and Training, 1995)

* Our visual system develops through exploration, experimentation,
and interaction with the environment.

* The visual areas of the brain are strongly dependent on touch for
proper development (Eye games, p. 9)

* When a person encounters stress or trauma, vision can revert back to its
primitive, life-saving function.
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Activity Analysis

* Position
* Head (Right, Left, Upgaze, Downgaze)
+ Midline orientation
* Neck stability and mobility
* Pelvic and Trunk positioning and flexibility
* Sitting, Quadruped, Standing
* Balance
* Surface patient is sitting/standing on
* Base of Support (narrow, wide)
* Device patient is using
* Lighting and use of appropriate correction
* Motor support (tactile, proprioceptive)

 Cognition (attention, visual memory)

Positioning

Impact of pelvic positioning on head and eye
movements and control
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Balance | OC) ) Q
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Baance (Shapaned Fomberg lest). Palort stands with foo!
hor, somitandom, and tandem, wit eyes open far 10 seconds fen
o or 10 saconds in cact pasion.

Motor Coordination Systems

* Right-Left
* Enables the coordinated use of the left and the right sides of the body; both
hands, arms, legs; binocular vision; and binaural hearing
* Upper-Lower

* Enables the coordinated use of the upper and lower parts of the body
creating motor skills concerned with grounding and stability, and
coordination necessary for gross motor control

* Front-Back

* Governs the complementary activation of core flexion and extension affecting
muscle tone regulation in the whole body, gross motor coordination, and the
postural control necessary for focusing and cognitive functions (MNRI, p. 12)

Vision Modifications and Adaptations

* Increase font size
* Increase contrast
* Decrease brightness

* Line Guides
* Chrome Extensions

« Decrease focal distances
* Allow more time

* Magnifiers

|
il
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15 minute break

Treatment

General Principles for Vision based Treatment

 Consider optical correction first

« Accommodative and binocular vision disorders should be treated before
beginning therapy for eye movement problems (or treat simultaneously)

« Fixation is integral in maintaining steady foveation of on an object in space
« Itis also a measure of global attention

 Accuracy first then speed
* Saccades — gross (large) to fine (small) eye movements
* Pursuits — fine (small) to gross (large) eye movements

* Add metronome, simple cognitive tasks, or balance during any eye
movement task to increase complexity

* In order for visual skill to stick, we must challenge it under multiple
demands.
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Components for Effective Vision
Rehabilitation

* Motivation and ACTIVE participation
* Repetition
* Necessary for neuro-plastic changes to occur as repeated stimulation of a
neuron results in increased synaptic strength (Chang, et al., 2016)

* Feedback
* For example, the normal physiological diplopia response on brock string;
auditory feedback of the NVR or Vision Coach, Pegboard

* Multi-sensory integration
« Systematically loading vision rehabilitation procedures with balance, vision,
motor, and auditory inputs, results in the speed of visual information
processing being enhanced

Ocular Range of Motion

* 9 Cardinal Directions

"X @ <>

¢ Clock Drawing
* Four corners
* Place and Hold A

Righteye Lefteye
SR (10) SR (0)

8 IR (50) 1R (50)

Image received from

Range of Motion

Eye Exercises
« Trace the Letters H, X, |, T in the air
, X, 1, =
* Keep your eye on the target. @ @
==

« Don’t move your head

* Move target to end ranges in all )

directions B & s
* Modifications: i .
* Position — Sitting, standing, compliant & A

surface @ @ v

Target — Descriptive, non-descriptive e
Field — Small range to large range
Motor feedback — On wall, furniture
glider, hemiglide, laser pointer
Environment — Blank background, busy
background, noise, movement

Image received from htps:/iristech.co/eye-exercises-myth-or-real/
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Range of Motion: Place and Hold

* Modifications

« Position: Sitting, standing, supine,
compliant surface

 Target: Non descriptive (thumb,
dowel, monster), Descriptive
(Letter, Number), Saccades within
the hold (Playing cards, Domino’s,
Photograph)

Image recelved from https://asmy.org.au/yoga/eye-exercises/

Binocular Treatment

* Binocular problems are generally treated by OD
* May be treated by therapist if OD consult
* Therapist can help by:
* Ensuring that glasses are worn properly
* Having patient wear patch if prescribed
* Using larger print
* Use FUNCTION!! (always relate treatment to function)

Development of Vergence

* Quadruped
* Crawling
* ATNR

 Developmental Meaning:

Flexion and extension of arms and legs, homolateral pattern, basis for later reaching and
cross lateralization

Differentiation of right and left sides of the body

Key for finding midline and developing dominant

Perceptual development: eye hand coordination and foundation for binaural hearing and
binocular vision
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Sample Convergence Activities

* Proprioceptive input * Activities
* Clapping hands + Coins in slot
* Fingers touch * Pegboards/Geoboards
* ATNR * Saebo Ring Tree
« Brock String °© ?htole peg test/O’connor dexterity
es
* Pencil Push ups « Pouring liquids
* Thumb and Post it * Tying

* Straw piercing
* Computer Programs
* Vectograms*

Proprioceptive Input and Bilateral Integration

« Using body to help guide/direct eye movements to midline
* Bringing hand to center in midline i.e. clap
* Bringing pointer fingers to touch in midline
* Straw Piercing

Normal Physiological Diplopia Response:

« To ensure binocularity, there is a built in feedback response of normal
physiological double vision that should occur before and/or after the
object the eyes are aimed at

* During treatment, you should cue the patient to first achieve a single
image response on the target they are looking at

* Then cue them to become aware of the images in their periphery to
identify the diplopia response
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Thumb and Post it

* Purpose: To teach the two eyes to aim at a target and accurately jump their eyes
from one distance to another
* Equipment
* Post it with a letter printed on it
* Set-up
* Place post it with a letter on it on the wall at eye level
« Instruct the patient to sit or stand at least 1 foot away
* Directions
* Instruct the patient to hold their thumb at nose level about 6-16 inches from their face
« Direct the patient to look at the letter on the post it. Tell the patient that while they are
focused on this letter, they should be aware that the finger they are holding up has a ghost
image next to it
* The goal is to maintain this experience (one fused letter and two fingers) for 5 seconds

Thumb and Post it

* Directions continued

* Then instruct the patient to slowly aim their eye to look at their raised thumb.
Now their goal is to fuse the two images of the thumb into one. They should
be aware the letter on the post it in the background, which should appear to
double now

* Their goal is to maintain this experience for 5 seconds

* Repeat the cycle

* 10 jumps, 3 repetitions, 1 minute rest between each repetition

« If they are successful, have them take another 1 foot step back and repeat the
exercise.

Pencil Push Ups

* Purpose: To teach the two eyes to aim at a target while the target is moving
closer and further away from them

* Equipment: Pen/pencil and a post it on the wall at eye level
* Set-up

* Place post it on the wall at eye level

* Instruct the patient to sit or stand at least 1 foot away

* Directions
* Instruct the patient to hold pencil at eye level approximately arms length away from
them in front of the post it.
* At this point they should have one pen/pencil and the post it should split into two in
the background
* Have them slowly and continuously move the pen in towards the bridge of their nose
while maintaining the two post its in the backgroun:
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Brock String Jumps

* *Should ONLY be performed under supervision of or collaboration with an optometrist
* Purpose: To develoﬂ the ability of the two eyes to aim at the same point. It further develops the
person’s ability to shift their eyes in a coordinated fashion from one point in space to another
quickly and without suppression
* Equipment:
« Brock string (with 3 beads)
* Set-up:
« Instruct the patient to tie one end of the string to an object at or slightly below eye level
« Instruct the patient to hold the opposite end between their thumb and pointer finger below the bridge of the
nose.
* Directions:
* Have them first look at the distant bead. They should see one bead and two strings emerﬁing from the sides.
of their face and meeting at the bead to form an upside down V. (The near beads should dotible)
+ Next have them look at the middle bead. They should see one bead and two strings entering the bead and
two strings exiting the bead forming an X through the bead (The farther and closer beads should both double)
* Next have them look at the near bead. They should see one bead and two strings entering the bead and two
string exiting the bead, forming an X through the bead. (The farther beads should double,

Brock String Jumps

* Directions continued
* Have them jump swiftly and smoothing from near->middle->distant->middle->near.
This is one repetition.
* Notes
* Use lenses as prescribed by the doctor
* While they are focusing on the bead, instruct them to maintain awareness of their
peripheral vision
« If the string crosses in front of the bead they are looking at, they are “over”
converging their eyes and they need to take a deep breath and relax to bring the
cross closer to the bead OR instruct them to look at the top of the bead or “up and
over” the bead to move the cross back through the bead
« If the string crosses behind the bead they are looking at, they are “under” converging
their eyes and theK need to strain or make their eyes cross OR instruct them to look
at the bottom of the bead in order to bring the cross closer to the bead

Eye Teaming and Vergence

* In order to be functional:
* Should be automatic and effortless
« Should be stable and both eyes should work equally or close to equally
* Should be stable with head movement
* Should be stable in different body positions
* Should be stable in complex environments
* Should be able to switch from near<->far without difficulty
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Brock String Jumps

Accommodation

* Monocular or Binocular

* Rocker Charts
* Near Charts (20/50 or 20/30)

« Vision Coach
* Near Charts (20/50 or 20/30)

* Four square saccades
* Near Charts (20/50 or 20/30)

* Plus/Minus Lenses*

Near<>Far Charts

* Purpose: To develop flexibility in the change of focus when looking near<>far

* Equipment:
+ One large wall chart
+ One small near chart (20/50, 20/30)
+ Eye patch or occlude lens
 Duration: Up to 5 minutes on each eye
* Setup:
+ Tape large chart to wall, with a clear path to move backward
+ Place patch over one eye
* Directions:
+ Direct the patient to walk away from the large chart until the letters just start to blur, and then let
them take one small step closer to the chart
+ Hold the small letter chart 12-16 inches away from their eyes

* When the patient gets to the bottom of the chart, have them take one step back and see if they
can still see clearly. If so, repeat; if not, record distance.
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Near<>Far Charts

* Notes
« Tell the patient to wait until the letters are clear before reading it
* Let them try to feel that their eyes change focus

* Gradations
* Have them read one line far and one line near
* Have them read 5 letters far and 5 letters near
* Have them read 3 letters far and 3 letters near
* Add metronome
* Stand on compliant surface

Sample Goals

* Patient will demonstrate consistent and comfortable convergence at or less
than *** cm to participate in prolonged near work i.e. studying, reading,
device use by *** sessions.

* Patient will demonstrates consistent binocularity at intermediate (6 feet)
ranges for safe community navigation and mobility i.e. negotiating
stairs/steps and curb cuts, parking, driving, by *** sessions.

* Patient will demonstrate improved visual stability when transitioning
between focal points near<>far for copying notes during lecture, facilitating
meetings, presenting, inputing data into the computer, reading from
grocery list while shopping etc, performed with 95% accuracy (from 50%
accuracy) by *** sessions.

Smooth Pursuits and Saccades

* Vision is our guidance system
* Primary link to our physical environment.
* The visual system must supply consistent accurate information in an
ever changing environment

* The changing events caused by movement are tracked by PURSUITS and
SACCADES
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Smooth Pursuit Activities

H, X, 0

Flashlight tag

Laser light with post its
Flashlight/Laser light alphabet
Marsden ball

Visual tracking tube
Playing catch

Bead maze

Coloring, Tracing

* Mazes

Infinity circle

Infinity Circle

* Purpose: To develop smooth pursuits and increase peripheral awareness
* Equipment:
* Target (Spoon, thumb, accommodative target)
* Setup:
* Supine, sitting, standing
* Directions:
* Instruct the patient to hold the target at approximately arms length (or less)
* Have the patient fixate on the target
* Have the patient maintain fixation as they trace the letters H, X, O slowly in the air,
keeping the target in focus or keeping their eyes on the target
* Instruct the patient to continue to their end range in all directions
* Instruct the patient to move only their arm and eye, and make sure their head is not
moving

Infinity Circle

* Gradations:
* Target can become more descriptive (i.e. large letter to small letter)
* Progress from monocular to binocular
* Change position/posturing (i.e. sitting, standing, standing on foam, walking)
* Place a busy background in front of patient

.9
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Flashlight Tag

* In a darkened area, shine a flashlight around the room—on the floor,
walls, and ceiling.

¢ Include smooth movements as well as jumps in the pattern.

* Have the patient shine a second light directly on the your beam.

* Work on the patient’s accuracy in following the lead beam. Go slowly
at first and then increase speed

Laser Lights

 Can use post its on wall, have them move from number to number in
ascending/descending order, following light

* Have them move through a maze of obstacles on wall without
touching the post its

* Have them trace the letters of the alphabet large on the wall

* Have them trace a clock on the wall

* Alphabet 8’s

Marsden Ball

* Tie the Marsden ball to the
ceiling

* Have them follow the moving
target with their eyes only

* Have them hit a number or
letter with a dowel (or a specific
part of the dowel)

« ViStar Ball — have the patient sit
or lie down, move the ball in
various planes and have the
patient follow the tennis ball

Image recelved from https://www.amblyoplay.com/marsden-ball/
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Catch, Toss

* Playing catch, water balloon toss
or toss a balloon in the air and
follow it with your eyes

* Passing bean bags or bouncing
balls

* Individual exercises
* Partner exercises

approaches-do-we-use

Coloring and Mazes v ook
D 0 3
| 000000000

Tracing, Lettering, Handwriting

|
1

;M!q/]// /////// \ (7@’&
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Technology

* www.eyecanlearn.com
* Bug walk
* Keep the ladybug in focus as it
walks/runs across the page

Smooth Pursuits Progression

* Small to Large movements

. Il\lon-c;esz:riptive (i.e. thumb) to Descriptive target (i.e. accommodative target of
etter,

« Simple (i.e. plain white wall) to Busy Backgrounds (i.e. patterns, movement, clinic)

+ Seated to Standing

* Supported position to ted position to
* Motor support to pure visual

« (i.e. tracing with finger -> laser pointer; hemiglide -> free space finger target;

tracing/coloring/wooden beads etc -> computer program)

* Multi-sensory/system loading

* Visual

* Auditory

* Balance

surface

Saccade Activities

* Letter Charts * Multi Matrix
* Four square saccade charts * Crossword puzzles, Word search,
« Vision coach Sudoku
« Dynavision * Activity Sheets i.e. Saccadic
workbook
 Track and Read X
X * Games: Card sorting, Boggle,
* Postits Scrabble, Bananagrams, SET
* Wall ball

* Word cancellation in article
* Functional reading
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* Hang letter charts at tabletop
Letter Charts level or on wall
* Horizontal or Vertical
L Abien tanot Hameam + Single or Double
DBKEP THWFM
SWARD: X KRTE HCTAET31YR * Read the letters from the left
PBO9GNOSRVT column to the right column,
GbBKE Kepmal  L2KGBSUT3D ing d d then i
PSMAR ARDLG AWESSROXN1 mOVIng own an tenln
UAXSO SOGPB
sWETR TRuzi z::;:;:z'}: * Can be purchased from Bernell
SO2NGEHUSW (Search Hart Chart)
LBVSPDING7?7
Ll owo 20| mos Uzl | HosNwBKUZL
s | | praeEebens || Y08 KAP | ETHWERBKAP
= B X PR ¢ BXF Mvc BXFRAOS MY C
= RADwEAETO | RAD ET6 | RADVERPETO
= M = Flomeo BKF | MPOERMCEKF
H A| CrewBkeaua | CRrQ PUA | CRODEIHEDMA
F 6 Fx S| Fxp bilo | FxpSHARDLGS
b = 8 = 8 MU G P8 TMUA%SOGP B
oF e oFn CHE | oFNPeFTOME

Letter Charts

* Purpose: To improve visual fixation skills, which are the most important aspects in
reading, horizontal saccades
* Equipment:
+ Single or Double letter chart
+ Eye patch (if performing monocularly)
* Setup:
* Hang chart(s) at tabletop or wall hung
* Have patient sit or stand or march in place or walk
* Directions:
Instruct the patient to call off the first letter on the first row and then the last letter of the first row
Next, direct the patient to call off the first letter on the second row and the last letter on the
row

Continue this procedure for the full sheet
If they can complete this exercise, then they should go back to the top of the chart and read the
soon

letters from in columns 2 and 8 and

Letter Charts

* Notes
* Tell the patient to make sure that only their eyes are
moving and not their head.
« Patient should wear the appropriate correction for
em to see at the distance they are performing
+ When finding the letters, require them to visualize
where the next |etter is by expanding their peripheral
awareness and then moving their eyes to that letter.
* Gradations
+ Use mator support and have them touch each letter
before they say it aloud
Reduce number of columns
Color code the columns or add numbers to top of
columns to keep place
Have them read every third letter
Change posture/positioning .. standing, compliant
surface, walking
* Use metronome

I4Tmozodwm<o
0XZXDVI>x-wWT
NUFZAA<» AL
roe@>monTxm
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Vision Coach/Dynavision

« Vision Coach/Dynavision
* Seated or standing
* Reach out and touch the lit targets
on the screen
 Visual motor feedback
* Auditory feedback
* Cognitive or Physical upgrade

Multi Matrix

* Memory Development
* Pattern recognition

* Sustained attention

« Visual tracking

* Motor control

* Perceptual leaning

* Sequential planning

* Free login to online video training
course

Crossword, Word Search, Sudoku

53 7
6 1|9]5
9|8 6
8 6 3

IS
©
w

Math Word Search Puzzle

ADDITION PROTRACTOR
ALGEBRA RULER
BINOMIALS SUBTRACTION
CALCULATOR TEXTBOOK
CALCULUS

CHALKBOARD

compass

COMPLEX

BECIMALS

DEGREES

EQUATIONS

PRACTIONS

FUNCTIONS

MULTIPLICATION

PERCENTAGES

ducrcorrovmTrB>
PCrmEmOmMOmES G-
PO RROmRE > T OND <
RUMCMOTCZO=HOZO
CmempTAmMX4®OORD
masecerrocr>—0o®
PTOE>EHZONAHOO>
>ECrAMSENORAHOZ
4><EH>OOETIMX<CE
ZruzoMAR>PARO U
mMOzrzommPOmMOI -0
crHnr0ramzozRRa
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Small Angle Saccades

Saccadic Workbook Level 1 * Activity Workbooks

* Crossing out words in magazine
article

Vision Tutor™ Home Therapy Series

Workbook Level 1

Saccades: Activities

* Card Games
* SET

* Bananagrams
* Rush hour

* Bal-a-vis-x

Sample Goals

* Community Mobility - Patient will improve head movement score on smooth pursuit subtest from
*** to *** 1o safely participate in community mobility tasks i.e. watching for train, hailing a cab,
moving through transportation station by *** visit:

Caregiving — Patient will demonstrate tolerance for visual motion as evidenced by improved
accuracy score on pursuit subtest of NSUCO from *** to *** by *** yjsjts

Reading - Patient will improve timed score on subtest C of DEM by 10 seconds (from *** seconds)
to for functional reading activities by *** visits.

IADL - Patient will improve ratio score on DEM to at or above the 50t percentile (from ***
Esgce_n_ttlle) for functional reading tasks (i.e. emails, bill management, reading instructions etc) by
visits.

Shopping — Patient will demonstrate improved ability score on saccade subtest of NSUCQ from
***'to *¥* to improve scanning for items and prices during grocery shopping trips by *** visits
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Eye Alignment

« Alleviate double vision

* Partial Occlusion

« Refer to Neuro-ophthalmology or neuro-optometry
* May prescribe prisms

« Start with Monocular exercises

Partial Occlusion vs. Patching

Partial Occlusion Patching

* Eliminates diplopia * Eliminates diplopia

« Light enters the retina * No light enters the retina

* Minimal compliance required * Maximal compliance required
* Allows for peripheral awareness  * Blocks periphery

* Some depth perception * No depth perception

* Allows spatial awareness * No spatial awareness

* Not a preferred treatment

Partial Occlusion

* For therapeutic purposes
* To force ROM into impaired area
* For comfort

* To reduce ROM into impaired
area

* Use of translucent tape
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Visual Field Treatment

« Visual field loss is permanent and treatment is not designed to
restore normal visual fields

 Treatment is designed to help the patient compensate for this
permanent loss of vision

Visual Field Loss Treatment

Head Turns

Place objects on the side of the environment with field loss

Teach scanning patterns

* Increase saccades into blind field

Progress from static to dynamic environment

Line guides/anchors

Use of tactile anchor is better than visual anchor i.e. sandpaper
Rotating paper while reading

Fill out calendar, read train schedules, find items in kitchen cabinet
Partial occlusion/Patching

Prisms (prescribed by ist) — di
to a “seeing” area

image from a “non-seeing” area

Visual Field Loss Treatment

* Teach scanning patterns

« Teach effective use of saccadic eye movements in available field
« Circular for large spaces

* Left to right and up and down for reading and smaller spaces

« Start with static scan or saccades and transition to more dynamic
activities
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Prism

* Prisms refract or bend light thus changing the line of sight of the eyes and
can result in the eyes moving into a more correct alignment to enable

binocular vision
* Prism lenses are prescribed by optometrists to affect the way that space is
perceived and to affect how the body reacts to that change in perception

* Prisms are 3-sided transparent pyramids that have a base and an apex

 The orientation of the prisms over the eyes affects how space is perceived

* Prisms can also change the perception of size and shape of objects and the
perception of surrounding space.
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