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Abstract

Concussion is a common, mild form of traumatic brain injury that is caused by blunt force
trauma to the head. Concussion can be caused by a wide variety of situation, commonly sports
collisions, automobile accidents, and falls. Signs of concussion include a loss of consciousness,
temporary amnesia, and disorientation. Severe concussion can result in visual impairments such as
blurred vision, light sensitivity, attention deficits, impaired memory, and double vision. Vision therapy
can significantly or completely improve many of these visual impairments. Vision therapy is a series of
procedures monitored by an optometrist that are designed to improve visual movements and
processing. Vision therapy can be used to benefit patients in many different situations from sports vision
training and learning disability improvements to traumatic brain injury rehabilitation and specific visual
condition correction. Many or all of the visual symptoms of concussion respond to vision therapy; vision
therapy programs for concussion typically focus on correcting convergence insufficiency, eye
movements, visual tracking, and gaze stabilization. The case study included at the end of this research
presents the use of vision therapy for the management of post-concussion visual symptoms in a 20 year

old male athlete.
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Concussion and Vision Therapy
Concussion is a type of mild traumatic brain injury (TBI) caused by a direct (such as blunt force

trauma) or indirect (such as whiplash) blow to the head; each year in the United States, over 1 million
people suffer from this injury.? The signs of this injury are loss of consciousness, temporary amnesia, and
disorientation as well as headaches, nausea, and vision problems.? The severity of the concussion is
typically determined by the length of the loss of consciousness and/or amnesia.® Severe concussion can
lead to significant visual impairments including blurred vision, light sensitivity, learning and attention

deficits, impaired memory and double vision.*

Concussion typically occurs as a result of incidents such as sports collisions and injuries,
automobile accidents, and falls.> The most common cause of TBI is falls, particularly among children and
older adults.® The injury to the brain is due to abrupt acceleration and deceleration of the head during
impact causing the brain to collide with the skull which causes injury in two different places on the brain
(Figure 1).* The first injury occurs at the point of impact when the brain initially hits the skull from the
impact; then, there is a rebound effect where the opposite side of the brain hits the skill as well and
causes the second point of injury. After the collision, the injured cells are particularly vulnerable and if a

second concussion occurs the resulting swelling may cause permanent damage.?

skull ' “counter
blow"”

' g

@ Mayfield Clnic

Figure 1. The force of the blow causes the brain to bounce back and forth and coming into contact with the skull and causing
injury to the brain.*
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Diagnosis of concussion is determined by recording the presence of at least one sign and/or
symptom.? Concussion diagnosis can be difficult because the signs and symptoms can change drastically
within a short period of time after the injury.? Often in the context of sports, baseline testing is done on
athletes before the beginning of the season to quantify and assess the athlete’s typical brain function
and response; then, when concussion is suspected, the same or a similar test may be done to screen for
change in brain function post-injury.® There are many scales that have been developed to determine the
presence and severity of concussion. The two primary initial clinical evaluation tools are the Glasgow
Coma Scale and the Standardized Assessment of Concussion which both have the advantage of the
ability to be administered at the location of the incident to provide an immediate assessment of the
injury.® This is valuable because the ability to diagnose concussion quickly can allow for earlier, more
effective treatment and prevent the risk of a second, more detrimental concussion occurring.* The
Glasgow Coma Scale is used to score levels of consciousness (Figure 2) from 3 (most severe) to 15

(normal); a majority of individuals with concussions score relatively close to normal on this scale hence it

Glasgow Coma Scale

Response Scale Score
Eyes open spontaneously 4 Points
Eyes open to verbal command, speech, or shout 3 Points
Eye Opening Response . i .
Eyes open to pain (not applied to face) 2 Points
No eye opening 1 Point
Oriented 5 Points
Confused conversation, but able to answer questions 4 Points
Verbal Response Inappropriate responses, words discernible 3 Points
Incomprehensible sounds or speech 2 Points
No verbal response 1 Point
Obeys commands for movement 6 Points
Purposeful movement to painful stimulus 5 Points
Motor Response Withdraws from pain 4 Points
Abnormal (spastic) flexion, decorticate posture 3 Points
Extensor (rigid) response, decerebrate posture 2 Points
No motor response 1 Point

Minor Brain Injury = 13-15 points; Moderate Brain Injury = 9-12 points; Severe Brain Injury = 3-8 points

Figure 2. The Glasgow Coma Scale is used to assess the severity of loss of consciousness based upon eye,
verbal, and motor responses.?
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is typically used primarily as a way to rule out more severe brain injury.® There is also currently a

proposal for an extended Glasgow Coma Scale that would be more sensitive to concussion specifically;

often times, individuals with concussion fall within the “normal” range of this scale and it is typically

used to rule out more serious brain injury.” The Standardized Assessment of Concussion (SAC) has been

found to be highly accurate in its sensitivity and specificity for concussion (Figure 4); this test has

questions designed to assess the impacts on memory and attention following the incident.®

1) ORIENTATION:
Manth:
Date:
Day of week:

Year:
Time (within 1 hr):

o o o o o

Orientation Total Score

-
o

2) ImmeniaTE MeEmory: (all 3 trials are completed regardiess of score
on trial 1 & 2; lotal score equals sum across all 3 trals)

List Trial 1 Trial 2 Trial 3
Word 1 0 1 0 1 0 1
Word 2 0 1 0 1 0 1
Word 3 0 1 0 1 0 1
Word 4 0 1 0 1 0 1
Word 5 0 1 0 1 0 1
Total
Immediate Memory Total Score /15

(Mote: Subject is not informed of delayed recall testing of memory)

NEUROLOGIC SCREENING:

Loss of Consciousness: (occurrence, duration)

Retrograde & Postiraumatic Amnesia:
(recollection of events pre- and post-injury)

Sirength:
Sensation:

Coordination:

3) CONCENTRATION:

Digits Backward (If correct, go to next string length. If incorrect, read
trial 2. Stop after incorrect on both trials.)

4-8-3 6-2-9 0 1
3-8-14 3-2-7-9 0 1
6-2-9-7-1 1-5-2-8-6 0 1
7-1-8-4-6-2 §-3-9-1-4-8 0 1

Months in Reverse Order: (entire sequence correct for 1 point)
Dec-Nov-Oct-Sep-Aug-Jul

Jun-May-Apr-Mar-Feb-Jan I 1
Concentration Total Score [ 5

ExERTIONAL MANEUVERS
(when appropriate):

5 jumping jacks 5 push-ups
5 sit-ups 5 knee bends
4) DeELAYED RECALL:
Wiord 1 0 1
Word 2 0 1
Word 3 0 1
Word 4 0 1
Word 5 0 1
Delayed Recall Total Score f 5
SuMMaRY OF TOTAL SCORES:
ORIENTATION —_—
IMmEDIATE MEMORY I | 15
COMCENTRATION S |
DeLAYED RECALL N | 5
OveraLL TOTAL SCORE = 30

Figure 3. The Standardized Assessment of Concussion is used to evaluate concussion symptoms such as memory and attention.?

For more severe concussions, brain imaging techniques such a CT scan or an MRI may be done to rule

out complications such a brain bleeding or swelling.* The severity of concussion is determined by the
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duration of amnesia and loss of consciousness suffered by the patient; the different “grades” of

concussion are shown below (Figure 4).2

Graded Severity of Concussion

Grade I: no loss of consciousness; amnesia is absent or present for less than 30 minutes.

Grade Il: loss of consciousness for less than five minutes or amnesia for between 30

minutes and 24 hours.

Grade lll: loss of consciousness for more than five minutes or amnesia for more than 24

hours.

Figure 4. The graded severity of concussion is determined they the length of loss consciousness and amnesia.®

In a majority of cases, symptoms will usually resolve within a couple of week, but some
symptoms may last upwards of a month.? Following the injury, post-concussion evaluation of the
symptoms in a clinical setting needs to be done until all of the symptoms resolve. The most common
symptom of concussion is headaches; headaches usually resolve themselves within a week, but can
sometimes last upwards of a year.® Roughly one-fifth of post-traumatic headaches last for greater than
a year.'® Concussion treatment generally includes rest and over the counter medication such as
acetaminophen to treat headaches, muscle aches, and to reduce the chance of brain bleeding.* In the
case of severe concussion, patients can see a variety of specialists to improve or reverse post-concussion
symptoms. In the case of long-lasting visual complications, a vision therapist can be seen to improve

symptoms.

Visual disturbances resulting from concussion included blurred vision, double vision, and
abnormal eye movements; these and other symptoms can be resolved through a vision therapy
program.?! Vision therapy is a series of procedures, prescribed and monitored by an optometrist, that
are designed to improve visual skill and perception.'? Vision therapy is not designed to literally
strengthen the eye muscles, but rather to improve their functioning.'® Vision Therapy originated from a
group of visual exercises that are now considered orthoptics, a sub-division of modern vision therapy;

orthoptics were first introduced in the late 1800s as a non-surgical treatment for vision disorders caused
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by uneven eye muscles.!® These exercises began to develop further as orthoptists, ophthalmologists,
and optometrists all worked to develop binocular vision (vision where both of the eyes work together
fluidly) to individuals, especially children, with uncoordinated eye muscles.’ Outlined below is a chart of
the major developments in the history of vision therapy. Today, vision therapy has progressed to include
much more than the movement of the eyes themselves and has broadened its scope to the muscles
within the eyes as well as the perception and processing of visual information.*** Vision therapy has
also broadened its application to help improve visual quality in individuals with visual processing
disorders, under-developed vision, and visual coordination deficits as well as help athletes, individuals

with learning deficits, and those suffering from traumatic brain injuries.®

1928 OEPF formed. Developed regimens for those visual problems not amenable to conventional lens prescriptions.

19305 Knowledge shared between various professions involved in vision. Improved understanding of influence of lenses on visual
perception. VT technigues circulated to OEPF members. Orthoptic organizations formed in U5, Europe, and Britain. Optometric
community divided on vision models of structural versus functional and hence best management.

1940s VT program circulation increases. Concept of training in free space & natural envinonment expanded. Application of VT to child
development expands.

19505 Harmon develops model that relates vision to posture & spatial relations ®

1960s VT applied by optometrists to children with learning-related visual difficulties.

Pre- and post-treatment criteria for functional cure of strabismus establishad.
VT credibility falls due to perceptuomaotor program resemblance and learning performance achievements not realized. Later
mizdels ivwolving understanding of intersensory integration rebuilds credibility.

1964 First extensive vision-training instruction manual for professionals produced.

1971 The College of Optometrists in Vision Development {COVDY) formed, which established certification, advocacy, and standards for
behavicural optometry.

1976 The first optometric textbook on VT from a major author (Griffin} and publishing house is written

Late 19705 Interactive computer screens used in VT

1980s Random Dhot Sterecgrams (RDS) preduced on monitors; computerised programs for VT evolve.

1987 Australasian College of Behavioural Optometrists (ACBO) formed.

1991 Peachey authors seminal articke on minimum attention and automaticity goal of vision therapy.

2005 Computer program internet interaction availzble for practitionenpatient.

2006-presant Commencement of Convergence Insuffidency Treatment Trials for substantiation and evidence-based criterion.”

Figure 5. Key events in the history of vision therapy.1®

Currently, vision therapy is being used to treat a wide array of symptoms from blurred or double
vision to headaches and low reading comprehension. In order to document the presence and severity of
symptoms, the College of Optometrists in Vision Development (COVD) developed a quality of life
checklist.'” This survey is often completed prior to the vision therapy program as a way of indicated the

need for a comprehensive binocular vision exam as well as during the course of the vision therapy
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program to indicate an improvement in symptoms. The checklist, shown in full below, includes
statements such as “holds reading too close” and “does not judge distance accurately”; for each of the
statements, the patient is to indicate how often they experience that statement from never (0) to
always (4).Y For young children, this questionnaire may be completed by their parent or guardian on
their behalf. Certain statements may only be applicable for specific age groups. A total score lower than
15 will indicate standard binocularity, while anything higher indicates the need for an exam by a
developmental optometrist.'” This checklist is just considered a first step towards vision therapy, a full
comprehensive eye exam is needed to confirm a visual problem; if the exam confirms the existence of

an eye movement problem, then a vision therapy program is recommended for the patient.

QUALITY OF LIFE SYMPTOM CHECKLIST"

(Check the column that best represents Pabient's Name
the occumence of each symptom Date
[ 1 2 3 4
Naver | Seldom | Occasionally | Froguenty Blways

Blur when looking at near

2|Double wsion

Headachas with near work

1
2
3
4|Words run together when reading
5|Buming. itchy, watery eyes
[
[
8
B

3| Falls asleap reading

Sees worse at the end of the day

Skips/repests lines when reading

Dizziness/nausea with near work

10{Head titiciosing one eye when reading
11| Difficulty copying from chalkdboard

12[Avoids near workireading

13|Omits emall words when reading
14 |Writes uphillidownhdll
15{Mizaligns digits/colemns of numbers

16|Reading comprehension down

17| Poorinconsistant In spons

18|Holds reading 0o close
18| Trouble kesping attention on reading

20{Difficulty completing assignments on ime

21 |Abways says " can't” befors trying

22| Avoids sports/games

23|Poor hand-eye (poor handwriting )
24|Does not jedge distance accurately
25|Clumsy. knocks things over

26| Does not wse his'her time well

27|Does not make change well

28|Loses belongings/things
29|Carimotion sickness

30|Forgethul/poor memorny

TOTAL

Add up the total points: Below 18 routine eye care exam; 16-24 visual functional problem referral needed to a
developmental optometrist; >28 refer for developmental vision evaluation.

Figure 6. Vision Quality of Life checklist.1”
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The specific focus of and activities within the vision therapy program will vary depending on the
specific deficiencies of the individual and their personal goals. In order to get a better understanding of
the individual’s deficits, standardized testing is often done at the beginning of the program. Two
different types of testing can be done: sensory motor evaluation and developmental/perceptual
evaluation. The sensory motor evaluation is used to evaluate the movement of the muscles surrounding
the eyes and how the brain processes visual information. One example of a test (below) done during the
sensory motor evaluation is the developmental eye movements (DEM) test where the participant is
timed at they read numbers in a vertical column and then horizontally with irregular spaces; their times

and errors are then compared to normative data for their age group.!® The developmental/perceptual

TEST B TEST ¢
DEM SCORESHERT

Figure 7. Developmental Eye Movements (DEM) tests and scoresheets.

testing evaluates skills such as visual memory, processing speed, and recognition.'A Developmental and
perceptual testing is typically done more frequently in children. A common assessment of many of these
skills all in one test is the Test of Visual Perceptual Skills (TVPS).! TVPS consists of a series of tasks having

to do with identifying the same and different images in different ways. Two sample pages of the TVPS
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test are show below. Both types of testing are used to shape the focus of that individual’s vision therapy

program.

AT AV AF AV BA BN BM GF BF W1 UF WONECUNT EATUETASTUETRL BE W8S U W wwwwwiwihwiigonononniw mmu

D3 ca

ERLVIN L

Figure 8. Sample questions from the Test of Perceptual Visual Skills.

After the testing is done, a full plan can be made for the individual’s vision therapy program and
the types of activities that will be included within it. The length of the program will vary by patient based
on the severity of their diagnosis as well as how often and how frequently they complete their
therapy.!® These exercises are primarily executed in an office setting, but some activities can also be
done at home for additional therapy.! These programs often include the use of equipment such as
specialized lenses, prisms, eye patches, and computer programs. For the rehabilitation of concussion, as
well as most other visual deficiencies, the following groups of activities are commonly included in the
vision therapy programs: anti-suppression, oculomotor, accommodation, vergence, and visual motor

integration.

Suppression refers to the brain shutting down the visual input from one of the eyes. In some
cases, it also loses control over the motor alighment of that eye.?° Anti-suppression activities are
designed to make sure that the patient is using both of their eyes at the same time. Many of these are
red/green or red/blue activities. In these activities, letter charts, games, or activities are done in red and
either blue or green. While completing the activity, the participant wears specific glasses with one lens
that is red and the other that is either blue or green. These lenses work to cancel out the colors of the

activity so that only one eye can only see the red and the other eye can only see the blue or green. In
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order to see the entire activity, both eyes must be working at the same time. If one of the eyes is

experiencing suppression then parts of the activity will black out and the participant will not be able to

Figure 9. Red/Green anti-suppression chart https://www.bernell.com/product/RGC/862

see them.

Oculomotor exercises help to improve the movement of the muscles surrounding the eyes.’
Oculomotor dysfunction is one of the most common visual impairments resulting from brain injuries.?
These exercises typically start with monocular motility which involves the movement of each individual
eye. This is achieved through the use of patching to work with the eyes one at a time. A classic activity to
address this is a flat, wooden stick with letters listed down it; one eye at a time, the patient must read
the letters down the stick while it is moved up and down and in circles a few inches from their face.
After seeing improvements in the monocular motility, the therapy shifts to binocular saccades which is
the side to side movement of the eyes together. Typically, this is improved in with a wall saccade activity
where there are two or more letter charts placed apart on a wall; the participant stands many feet away
from the wall and must keep their head still and move only their eyes to alternate reading the letters in

t.22

order from each chart.*? Of individuals with traumatic brain injury who complete a vision therapy

program, 90% have been shown to successfully treat one or more of their oculomotor symptoms.?!
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Figure 10 Child completing a monocular motility exercise. https://www.webmd.com/children/video/vision-therapy-children

Accommodation is the ability of the eyes to change focus from near to far to make images
clear.’® These exercises help to work the muscles inside of the eyes that contract and relax the lens to

change the focus of the eye. The classic accommodation exercise is the use of an accommodative rock,

Figure 11. Child using accommodative rock while reading. https://www.bernell.com/product/2901/Miscellaneous

or flipper.2? A flipper is two different sets of lenses that are attached to the same handle. One side has a
set of plus lenses which will shorten the focal length and make the participant to converge, or bring their
eyes in, to make it clear; the other side has a set of minus lenses which will lengthen the focal length and
make the participant diverge, or relax their eyes outward, to make the image clear.?® This device can be
used for any number of activities, most commonly for reading, where the individual will periodically

switch back and forth between which set of lenses they are looking through.
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Vergence is the ability of the eyes to move in opposite directions (coming together or moving
apart) to maintain binocular vision.?® Vergence is an important function of stereopsis which is the
perception of depth that is produced from the combination of visual stimulus from both eyes. Double
vision is often the result of a vergence deficiency. There are two dimensions of vergence: convergence
(the eyes coming inward together and focusing at near) and divergence (the eyes moving outward from
each other and focusing at a distance).? The most commonly used vision therapy vergence exercise is
the vectogram.?? A vectogram consists of two pieces of clear plastic with very similar images printed on
them that are overlaid on top of each other. The individual then wears polarized lenses so that one eye
is seeing one of the images and the other eye is seeing the other; this creates a three dimensional
image. The sheets are then slowly pulled apart and the direction that they are pulled will force the
patient to either converge or diverge their eyes in order to keep it in a single, three dimensional image.

When converging, the image appears to come closer and get smaller; when diverging, the image

Figure 12. Vectogram exercise and child demonstrating seeing change in depth/size of image.
https://www.reviewofoptometry.com/article/you-can-help-your-patients-see-3-d

Tooer Timeinn B3

appears to move further away and get larger. These size and distance relationships are opposite of what
is experienced in the real world in order to ensure that the individual is actually seeing the change in
depth and not just determining the depth based on the change in size cues. Another common vergence
exercise is the Brock String.?? This is just a string with few beads on it; one end of the string is secured to

a stationary object such as a doorknob, while the other end is help up to the individual’s nose. The



177  individual is then instructed to look directly at one of the beads. If both of their eyes are successfully
178  focusing on that bead, then an “X” is seen in the strings where it appears that there are two strings

179  goinginto the bead and two strings leaving the bead. If one of the eyes is being suppressed or not

Figure 13. Woman using Brock String and view of what it should look like from the participant's perspective.
https.//www.bernell.com/product/BC109/Brock-String-Devices

180 looking at the same place as the other, then a “Y” or even just a single string will be seen instead.

181 Visual motor integration is the ability to coordinate the perceptions of the visual system with
182  the fine and gross motor skills. This is an important step in translating the skills acquired in vision

183  therapy and being able to use them in real world applications. Fine motor integration can be achieved

Figure 14. Child wearing yoked prism glasses while walking on balance beam.
http://www.cdispatch.com/lifestyles/article.asp ?aid=13084

184  through any of the near activities that involves the participants to move objects, use a touch screen, etc.
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Gross motor integration is usually improved using yoked prism glasses; yoked prism glasses are a set of
prism lenses that can be rotated to change the perception of space when they are looked through by
the participant. These glasses can be used during a wide variety of activities, most commonly a low
balance beam. This can be especially helpful in improving the balance of concussion patients who have
had a disturbance in their vestibular system.?* Prism lenses can also be used to specifically help people
with head injuries who have suffered from a midline shift and prevent excessive weight bearing on one

side of their body.®

Typically, vision therapy rehabilitation of post-concussion visual impairments consists of
carefully planned exercises from each of these categories to target the symptoms and specific deficits of
that individual. Vision therapy has been shown to be a very successful treatment for vision disorders
resulting from concussion. A study recently published in Optometry and Vision Science found clinically
and statistically significant improvements in convergence, vergence, and accommaodation in concussion
patients who completed a vision therapy program.?® All around, vision therapy is a relatively simple and

effective method for treating the visual dysfunctions that are associated with concussion.

Case Study

Initial Evaluation

SW, a 20-year-old male athlete, was seen 8 days post-concussion for an evaluation of his
recurrent visual symptoms. The patient reported poor convergence and pressure behind the eyes.
Difficulty reading and swimming or jumping words were also reported. Overall concussion recovery had
been going well with minimal headaches and light sensitivity as well as good balance and no diplopia
(double vision). The patient reported that visual symptoms were severe and have been worsening since

the injury.
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At the end of the evaluation, four diagnoses were made: convergence insufficiency (difficulty of
the eyes to work together), spasm of accommodation (prolonged contraction of the muscles
surrounding the lens), exophoria in both eyes (tendency of eyes to drift outward), and hypermetropia
(farsightedness) in both eyes. Convergence insufficiency was the primary diagnosis and improvement of

SW’s accommodation would also improve his convergence.

The recommended course of action for the convergence insufficiency, spasm of
accommodation, and exophoria was active vision therapy and rehabilitation. The goal of the therapy
was to improve SW’s visual skills and aide with overall concussion recovery. Because SW is an athlete, a
focus in sports vision enhancement would also be included in his program. For the hypermetropia,
recommended trying plus lenses at near to see if that would help to improve his convergence. Eye

glasses were not recommended for the time being.

Vision Therapy Testing

SW was seen again for sensorimotor testing 14 days after his injury and 6 days since his intial
exam. At this time, he reported an increase in symptoms since the last exam, particularly the addition of
frequent double vision. During this appointment, SW filled out a Quality of Life questionnaire and
indicated the following symptoms: blurred vision, double vision, headaches with near vision work, words
running together when reading, dizziness, head tilts when reading, avoiding near vision work, trouble
keeping attention on reading, and poor memory. During his sensorimotor exam, SW was given the DEM
test. He fell within the normal ranges for the vertical tests but was unable to do the horizontal part of
the test because it was too doubled and the numbers were running together. This evaluation confirmed
the presence of physiological diplopia (double vision) with an inability to converge at near and unstable

diverging at near.
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Vision Therapy Program

The initial stage of vision therapy focused on improving simple, smooth converging and
diverging at near as well as both monocular motility and binocular saccades. The oculomotor exercises
were difficult for SW, but manageable. The vergence exercises were extremely difficult due to the
frequency and intensity of his double vision. At his 9*" vision therapy session, SW was able to converge
and diverge with effort. By the 12" session, SW was able to complete all of his vergence activities with
significantly less effort. Accommodation activities were also included throughout the program. Later in

the program as visual skills improved, visual motor integration activities were added as well.

System Visits 1-19

Anti-Suppression . Diplopia awareness
Diplopia dot
Red/Green Toybox
Red/Green playing cards

Oculomotor e  Monocular motility

Near-to-far Hart chart
Wach'’s Rotations

Multimatrix
e Binocular Saccades
SVI Program
Wall Saccades
Accommodation e Monocular facility

Plus/minus flippers
. Binocular facility
Plus/minus flippers

Vergence e  Smooth fusional vergence at near
Mini red/green tranaglyph
Vectogram
Eccentric rings

e  Smooth/step vergence at distance
VTS4 Program

e  Smooth/step vergence at near
Vision Builder Program Randot
iPad Vison Tap Program

e  Gross Convergence
Brock String

Visual Motor . Fine motor accuracy
Integration Vision Tap iPad program
Multmatrix
e  Gross Motor Coordination
SVI Program

Yoked prism balance beam
Yoked prism pitchback

Visual Field e  Peripheral awareness
Form Field
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Progress Check

91 days after his injury (approximately 11 weeks after beginning vision therapy), SW was seen for a

progress evaluation by the optometrist. SW self-reported improvement in his symptom quality,

particularly less frequent double vision; he was still struggling with low computer stamina and pressure

around the eyes after 15 minutes of computer work. The exam revealed significant improvements in

SW’s visual functioning, but still difficulties with gross convergence and remaining symptoms. SW was

responding well to therapy so continued therapy was recommended. The optometrist recommended

roughly ten more sessions of vision therapy treatment.

System

Visits 20-34

Anti-Suppression

e  Suppression monitored during accommodative and vergence training
RRR Perceptive
Vision Tap iPad program
Polaroid bar reading

Oculomotor

e Monocular motility
Multimatrix
Wach'’s rotations

e Binocular Saccades
Wall saccades
Marsden ball
Dynamic reader

Accommodation

e Monocular facility
Plus/minus flippers
Distance Clear
Blur Clear

e Binocular facility
Plus/minus flippers
RRR Perceptive

Vergence

e Smooth fusional vergence at near
Eccentric rings
Vectogram
Apreture ruler

e  Smooth/step vergence at distance
VTS4 program

e  Smooth/step vergence at near
Vision Builder Randot program

Visual Motor
Integration

. Fine motor accuracy
Multimatrix
Vision Tap iPad program

e  Gross Motor Coordination
Yoked prism balance beam
Yoked prism pitchback
Marsden ball

Visual Field

e  Peripheral awareness
TV letter strips
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Conclusion

SW was a 20 year old male athlete suffering from post-concussion visual impairments. When beginning
his vision therapy program, SW’s primary complaints were double vision and headaches in addition to
blurred vision, poor visual work, dizziness, decreased attention, and poor memory. His visual therapy
program primarily consisted of vergence and accommodation exercises in order to reduce his double
vision and headaches. He was also given oculomotor activities to improve his eye movements. SW was a
very motivated patient and had high compliance to his program. SW responded very well to therapy and
at the conclusion of his program had complete or nearly complete elimination of all of his visual

impairment symptoms.
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