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The visual system is integrated by two systems, The central visual system is primarily concerned with
identification or “what” objects are. The peripheral visual system provides visuospatial information on the “where”
oy, S0 bouls sRET Sonkib. s B vy, i hcadfiind i com ot neurological
event occurs it can present many visual sequelae including maintaining binocular vision, challenges to the “where’
and "how”, reading difficulty and dizziness/disequilibrium which can be caused by mismatches in vestibular and
‘motion processing. This poster will discuss how to use proprioception and centraliperipheral awareness as tools in
vision rehabilitation by reviewing specific examples in patients who have acquired brain injuries.

BACKGROUND

Visual processing includes past experiences that allow
When the retina receives visual

PICTURE 1: A DIAGRAM OF THE ORIGINAL
“WHAT” AND “WHERE” PATHWAYS

main pathways, the retino-tectal and retino-geniculate
pathwaysl. The retino-tectal pathway is primarily motion e o
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According to Kravitz and et. al, the ventral stream courses
through the occipito-temporal cortex to anterior temporal
(TE), and dorsal stream travels through occipito-parietal
cortex to the posterior half of the inferior parictal lobule
(PG) (Pic 2)%. Therefore, lesions that occur in the pathways
will lead to deficits in object recognition and spatial vision
respectively, identifying to their characterization as “What”
and “Where” pathway”. An agnosia patient who has a lesion
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objects. These findings ~combine the  dense
interconnections between the po;'.ermv parietal and
prefrontal premotor areas, led to  the proposal that dorsal
stovom was most agpropritely dafioed ss  “How” then ss
a “Where” pathway

Dorsal stream progenerates to three major pathways:
- Parieto-prefrontal pathway

- Parieto-premotor pathway

Parieto-medial temporal pathway
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PICTURE 2: VISUOPATIAL
A. THE ORIGINAL FORMULATION OF THE DORSAL AND VENTRAL STREAMS IN THE
MACAQUE MONKEY
B. THE TOP PANEL DEPICTS THE LOCATION OF THE LESIONS IN PATIENT D.F. THE
BOTTOM PANEL ILLUSTRATES THE “HOW"” PATHWAY.
€. THE NEW NEURAL FRAMEWORK FOR DORSAL STREAM.
- PARIETO-PREFRONTAL PATHWAY (A DASHED GREEN ARROW)
- PARIETO-PREMOTOR PATHWAY (A DASHED RED ARROW)
- PARIETO-MEDIAL TEMPORAL PATHWAY (A DASHED BLUE ARROW)

'VISUAL REHABILITATION

Once an acquired brain injury oceurs, often these processes become inefficient in dealing with their respective
demands. Tn order to improve binocular vision, vision rehabilitation for these patients are focused on the areas of
central and peripheral awareness, proprioception and the vestibular system.

Peripheral vision helps maintain optimal awareness of the total visual environment. To increase peripheral
awareness, you can use larger targets and include motion. To emphasize central processing, smaller targets are
generally used and motion is reduced.

adula has written several publications that have documented what he termed “Post-Trauma Vision
Syndrome” (PTVS). PIVS includes symptoms of exotropia, convergence insufficiency, accommodation insufficiency,
photophobia, decreased blink rate, spatial disorientation, and balance postural difficulties’. Patients not properly
treated for PTVS can experience symptoms for many years following a neurological event?. Padula suggested that
treatment of PTVS include binasal ocelusion in conjunction with low amounts of base-in prism and neuro-optometric
rehabilitation’

Skeffington preferred to describe vision as a dynamic process involving the organism’s relationship to gravity and

nse of orientation (ANTI-GRAVITY), an understanding of the volume of space within which it finds itself and
other beings and objects (CENTERING)'. This further supports the notion of centraliperipheral processing
including motor and vestibular input*.

Acquired brain injury patients regularly suffer fmm motion, sensitvity, diziness, and disoqulbrium, The
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may be overwhelmed with the periphery and often become overly central (focal) and will locate a target across the
room and try to go directly to it and ignore the peripheral motion. These patients generally get better with visual
guidance and experience on the use of central and peripheral visual input. Here you can simply help the patient
experience with C/P by having them attend to the letter vs. the chart vs, the screen vs. the wall,

PICTURE 3: CENTRAL/PERIPHERAL AWARENESS DURING EXAM

Proprioceptive feedback provides the patient with a more stable localization of the target and increased peripheral

PICTURE 4: UNSTABLE LETTERS PICTURE 5: PROPRIOCEPTION HELPS

STABILIZE

PICTURE 6: BINASAL OCCLUSION

Binasals reduce confusion in the central field and emphasize peripheral localization. This provides the patient with
‘more stabl I visual field and | toms of enerally better.

TESTING CONSIDERATIONS

EXAMPLE 1 — WORTH 4 DOT TESTING AT NEAR

A-If diplopia or suppression s found., add proprioceptive feedback by having the patient touch or hold it
B-This may help maintain binocularity because the target is now larger (hand and worth 4 dot together),
but this also increases peripheral awareness as the motion may stimulate fusion as you bring the hand in

from the side.

C-You may also place your hands out to the side and ask the patient to be aware of them while looking at
the Worth 4 dot.

EXAMPLE 2 — DIPLOPIA REPORTED DURING VISUAL ACUITY TESTING

A-At near it is easy to add proprioceptive localization. Often you cannot include proprioceptive feedback at
distance because the chart is too far away. Here you can add peripheral awareness by asking the patient to
look from letter to full chart to screen to the four corners of the exam lane. Is diplopia present under one
or more conditions? This often helps the patient to begin to understand the nature of central/peripheral
vision and how both are helpful to maintain single vision

B-The larger target of regard may also help the patient use periphery to decrease the symptoms of
dizziness/disequilibrium under a static condition such as sitting. If so, you should also check the patient
during mobility activities.

MOBILITY CONSIDERATIONS
EXAMPLE 1 — OBSERVATIONS WHILE TURNING A CORNER

A-Patients who have complaints of dizzinessidisequilibrium should be evaluated first under static
conditions such as sitting, and then during the dynamic activity of walking.

B.Observe the patient while walking around a corner. Look at where the patient is looking, if they are
blinking/staring and if they are fixating on any objects during the turn

C-If you observe primarily a stare the patient s likely to have difficulty with the motion that ensues with
head movement. Direct the patient to blink and/or briefly fixate on several objects while making the turns.
This fixation should anchor them from the motion and decrease symptoms. This is similar to a person who

ay touch a wall to ground them self proprioceptively while walking. The use of visual or proprioceptive
anchoring can decrease symptoms of motion and dizziness.

PICTURE 7: WITHOUT BLINKING OR FIXATING,
PATIENT MAY EXPERIENCE MOTION AND THUS
DISEQUILIBRIUM

PICTURE 8: PATIENT SHOULD

TURNING

BLINK AND/OR FIXATE WHILE

VISUAL REHABILITATION CONSIDERATIONS

EXAMPLE 1 - BEADS AND STRING

Adf a patient reports two beads (diplopia). ask he to touch the bead. This provides both proprioceptive
localization as well as enlarging the target (bead and the hand).

try to remove the hand from the bead and keep the hand to the side to provide more
peripheral feedback without directly touching the bead

C-If diplopia occurs outside of arms length, one may also add a wood dowel which is considered a “too]
Tools are beneficial as they provide a proprioceptive lengthening of space. One could also attach a
beads and string to a television across the room.

PIOTURE 10: TOUGHING THE, BEAD.

PICTURE 9: PATIENT REPORTS
DIFLOPIA. 'PATIENT NO LONGER SEES DOUBLE.

EXAMPLE 2 — FUSIONAL RANGES WITH PERIPHERAL AWARENESS

A-Tf a patient cannot fuse the targets, ask the patients to bring his hands up and to the sides. This
allows the patient to increase peripheral awareness and increase ranges.

You can have the patient move their hands to add motion and peripheral awareness. This also helps
to inerease the fusional ranges.

PICTURE 11: MOTION AND PERIFHERAL AWARENESS

RECOMMENDATIONS TO OT/PT/SPEECH

A critical component of the rehabilitation team i to share treatment considerations so that the patient
may recover to their highest potential. The following are important concepts to share with the rehal
team.

1- Increasing awareness of vision and the use of localization can help

to reestablish binocular vision.

Proprioceptive localization and centraliperipheral vision are also critical components when evaluating
patients with dizziness andlor disequilibrium,

important to share these components of visual rehabilitation with the other members of the
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daily living,
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