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HISTORY:  
 
•  59 year old Caucasian male presents with horizontal 

and vertical diplopia at distance and near post-right 
orbital fracture 1.5 years prior with a history of  
patching to relieve diplopia. 

•  Post-injury surgeries: right orbital fracture repair, two 
strabismus surgeries, cataract extraction OD, iStent 
implant OD, lid retraction OD. 

•  Residual ptosis OD, enophthalmos OD, non-comitant 
hypertropia, non-comitant exotropia, iridodonesis OD 

•  Medical history: Hypertension 
  
 
FINDINGS:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
•  CT: 8 PD of  right hypertropia and 7PD prism diopters 

of  intermittent alternating exotropia in primary gaze 
at near 

•   worse on left gaze and right head tilt 
•  EOMs: -1 supraduction, -1 superior right gaze, -1 

abduction deficit OD 
•  Double  Maddox: 12o extorsion OD, 8o extorsion OS 
•  W4D at near: suppression in up, down, left, and right 

gaze 
•  Randot: No stereopsis 
•  Subjective diplopia in all directions as soon as gaze 

moves from midline 
  
 
 
DIAGNOSIS: 
Bilateral superior oblique palsy secondary to trauma OD 
>OS with marked pulley heterotopy after orbital fracture 
and glaucoma implant OD. 
  
 
 

Vertical and torsional diplopia post-strabismus surgery for traumatic superior oblique palsy:  
How vision therapy can help decrease diplopia by fine tuning ocular motor control 

 
 

Kelsey Sieg, OD 
Curtis Baxstrom, OD, FCOVD, FAAO, FNORA 

 
 
  

 
BACKGROUND:  CASE SUMMARY: 

Superior oblique (SO) palsies: 
 
•  Causes:  

•  Congenital (75%) 
•  Acquired 

•  secondary to trauma (44% of  all 
acquired) 

•  vascular infarct, idiopathic or a 
demyelinating disease 

 
•  Symptoms:  

•  binocular vertical and/or torsional diplopia, constant 
or intermittent   

•  pain (if  microvascular) 
•  Clinical signs include: 

•  affected eye having higher elevation in primary gaze  
•  worse when tilting head to ipsilateral side  
•  Ipsilateral adduction; the involved eye looks nasally 
•  compensating head tilt to the contralateral side 
•  excyclotorsion on double Maddox rod if  bilateral  
•  low vertical fusional amplitudes if  acquired, larger 

ranges if  congenital. 
•  Neuroanatomy: 

•  Innervated by cranial nerve IV (trochlear nerve), a 
somatic motor nerve 

•  Intorts, depresses, and abducts the SO muscle 
•  Longest intracranial nerve course, exits brainstem 

dorsally; more susceptible to damage during trauma 
than any other EOM 

Diagnosis of  non-comitant acute vertical deviations can be isolated using 
a Park’s 3-setp test: 
•  Which eye has the hypertropia? 

•  Right eye 
•  Hypertropia worse in right or left gaze? 

•  Left gaze 
•  Hypertropia worse on right or left head tilt? 

•  Right head tilt 

 
 

Monthly in-office vision rehabilitation sessions with home therapy activities 
over a year and a half  with inconsistent compliance resulted in: 
 
•  Reduced suppression in right, left, up and down gaze  
•  Decreased exotropia and right hypertropia  
•  No longer subjectively experiencing torsional diplopia 
•  Single vision in primary gaze, 35 degrees to right gaze, 40 degrees into left 

gaze, 30 degrees in superior gaze, and single in downgaze 
 
 He continues to use narrow binasal occlusion OU to eliminate diplopia in far 
peripheral gaze and is able to return to work. 
 
Following an orbital fracture with a SO palsy one should consider using visual-
vestibular therapy to rehabilitate ocular motor function and improve quality of  
living. 
	
  

 
  
Treatment of  SO palsies can traditionally include surgery, 
prism therapy, or patching. Additional therapies can include 
Botox, visual-vestibular rehabilitation, binasal occlusion, and 
ocular motor training.  
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TREATMENT:  

Type Ac'vity Outcome	
  Goal 

Visual-vestibular integration Visual-vestibular-cervical activity (bean bag)  
 
 
 
Gaze stabilization 

To increase arousal, subcortical bilateral processing, 
and yoked ocular-motor movements to modify 
vergence adaptation  
 
To improve integration of  visual motion and 
vestibular processing 

Anti-suppression 
 

Monocular Fixation in a Binocular Field 
(MFBF)  
 

Binocularity 

Monocular Tracking 
 

Eye Control  Expansion of  ocular motility ranges monocularly 
Awareness of  proprioceptive position 

Vergence Control 
 

Beads and string with proprioception & 
various head positions 
-3 bead jump 
-3 bead slide 
 
Tranaglyph 
-Jump ductions 
 

Decrease suppression 
Improve alignment & localization 
Awareness & control of  diplopia 
Decrease vergence angle through jump ductions 
 
Expanding vergence ranges 
Decrease angle via vergence adaptation 

Compensatory Fresnel prism 
  

5 BD OS Fresnel prism with gradual 
reduction over time 

Promote Fusion  
Decrease diplopia 

Binasal Occlusion 
 

Narrow binasal strips on glasses Decrease visual confusion  
Prevent diplopia in extreme gaze 

RESULTS & DISCUSSION: 
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A successful case of yoked hemi-prism in a hemianopic cyclist 

Samantha Bohl, OD, Arie Wong, OD, Allen H. Cohen, OD, FAAO, FCOVD 
 

Hemianopic visual field loss is common among patients with acquired brain 
injuries including  head trauma and 20-30% of stroke patients. The majority of 
these defects are caused by occipital lobe lesions, followed by optic radiation 
and the optic tract. Complete resolution of this field defect occurs in 10% of 
post-stroke patients while 50% will experience partial resolution. This 
spontaneous recovery will occur within the first three to six months.   
 
Visual field loss can affect a person’s ability to continue performing daily 
activities and may make them more dependent on others. Individuals with a 
hemianopic field loss are at a higher risk for falls. It is important to diagnose 
these patients early in order for them to receive the appropriate treatment 
and prevent injury from falls. This field loss can also make it difficult for an 
individual to read. With a left hemianopia, an individual with have difficulty 
making a return saccade to the beginning of the next line and may then lose 
their place while reading. A right hemianopia will impair the individual’s 
ability to know where their eyes should scan to for the next word. 
 
Different prism systems can be used to increase visual field awareness.  
(1) Peli prism is an uni-ocular and is placed on the lens on the same side as the 

visual field loss. Fresnel prism segments of 30-40 prism diopters is placed 
on the superior and inferior quadrants of the carrier lens in the direction of 
the visual field loss. This system works through superimposition of what 
the person is seeking in their line of sight and what is in their area of visual 
field loss.  

(2) Yoked prism is a full-field or hemi-field prism system. It will reduce the 
need for excessive head and body movement in order to see targets within 
the space of field loss. Full-field yoked prism has limited use for ambulation 
but is effective for tasks such as reading, computer use and watching TV. 
The ideal amount for distant viewing is between 15-20 prism diopters and 
for near tasks is 6-10 prism diopters both in the direction of visual field 
loss. Hemi-field yoked prism works like a rear-view mirror. The segment is 
placed out of the line of sight and is place on the side of the field loss. The 
most effective power is 18-20 prism diopters.  

 
With any of these systems, the patient will need neuro-optometric 
rehabilitation therapy to enhance their scanning ability and allow them to use 
their prism more efficiently. 

BACKGROUND 

REFERENCES 

CONCLUSIONS 

CASE REPORT 
A 55 year old Caucasian male presented to the clinic complaining of left-sided 
field loss, bumping into objects on the left side, difficulty reading printed 
material, feeling overwhelmed in grocery stores and feeling apprehensive 
while cycling. The patient’s medical history was remarkable for three cerebral 
vascular accidents within the past two years. His ocular history was 
remarkable for PRK and being a glaucoma suspect. He had a history of 
scanning therapy with an occupational therapist but he reported still being 
bothered by the field loss while cycling.  

Figure 1. Humphrey Full Field 120 Point Visual Field showed a left 
homonymous hemianopia with an inferior arcuate defect OS.   
 

1. Cohen AH. Management of patients with hemanopic visual field loss. J Optom 
Vis Dev 2003;34:111-19. 
2. Grunda T, Marsalek P, Sykorova P. Homonymous hemianopia and related 
visual defects: restoration of vision after a stroke. Acta Neurobiol Exp 
2013;73:237-49. 
3. Lee AW, Daly A, Chen CS. Visual field defects after stroke: a practical guide for 
GPs. Aust Fam Physician 2010;39:499-503. 
4. Nelles G, Pscherer A, de Greiff A, Gerhard H, Forsting M, Esser J, Diener HC. 
Eye-movement training-induced changes of visual field representation in 
patients with post-stroke hemianopia. J Neurol 2010; 257:1832-40. 
 
 

This patient was diagnosed with a mild convergence insufficiency and was 
deemed a good candidate for yoked prism for reading and yoked hemi-prism for 
distance. Convergence and scanning therapy procedures were initiated with 
home neuro-optometric rehabilitation therapy. Three months later the patient 
was scheduled for in-office neuro-optometric rehabilitation therapy to enhance 
convergence, reduce visual-vestibular symptoms and trial prism for reading and 
cycling. Scanning therapy included slingshot saccades, 3-point scanning, and 
rear view mirror techniques. The most effective prism for all near therapies was 
6 prism diopters base left. For distance, Peli prism (Figure 2) was trialed in-office 
first, the patient reported he felt his field was not greatly expanded. 20 prism 
diopters of base left yoked hemi-prism made with Fresnel prism (Figure 3) was 
trialed second. The patient reported a greatly expanded field of vision to the 
left. Therapy with the hemi-prism was initiated to enhance scanning skills. As he 
became more efficient with his scanning abilities, cycling videos were added 
over the targets to be scanned to help the patient become more aware of 
vehicles and other cyclist on the road by using the prism as a rear-view mirror. 
After 11 therapy sessions, the patient was instructed to continue wearing the 
prism for 1 month and return for re-evaluation before grinding the prism into 
his distance glasses. The patient reported that he felt had the majority of his 
visual field again and that he was no longer as apprehensive cycling. He 
reported he was no longer bumping into people when walking and was much 
more aware of vehicles approaching him on the left while cycling on roads. A 
prescription for distance vision glasses with ground-in hemi-prism was released 
(Figure 4). 
 
To increase the success of using a prism system, a patient needs to be actively 
involved in a visual therapy program first to eliminate any oculomotor, binocular 
or visual perceptual deficits and then to develop efficient scanning techniques 
to expand their visual field awareness. If the patient is not properly trained on 
how to use their prism correctly, there is a higher risk of the patient responding 
negatively to the prism. Better understanding of how to use yoked-hemi prism 
with proper scanning therapy is beneficial for all clinicians who deal with 
hemianopic patients. 

Figure 2. An example of spectacles with Peli-prism base left. 

Figure 3. Hemi-prism spectacles made with Fresnel prism base left.  

Figure 4. Hemi-prism ground in to spectacles. This is ground in base right 
whereas the patient’s prism would be ground in base left. 

Structure Findings 
Lids/Lashes Clear OU 
Conjunctiva Clear OU 
Cornea Clear OU 
Iris Flat and intact OU 
Angles 4/4 OU 
Anterior Chamber Deep and quiet OU 
Lens Clear OU 
Vitreous Clear OU 
C/D and Optic Nerve 0.85 round OU with mild rim thinning 360 

degrees 
Macula Flat and intact OU 
Vessels Normal OU 
Periphery Flat and intact 360 degrees OU 

Test Findings 
scDVa OD:20/20 

OS: 20/20 

Pupils PERRL, (-)APD 

EOMs Full and comitant 

Confrontation Visual Field OD: restriction nasally 
OS: restriction temporally 

Fixation No intrusions OD, OS 

Saccades Mild undershooting in all gazes 

Pursuits Smooth and full 

Cover test scDistance: 2XP 
ccNear: 2XP 

NPC with accommodative target 8”/9”, good re-grasp 

NPC with non-accommodative target 7”/8”, good re-grasp 

Manifest Refraction OD: -0.25DS               VA 20/20 
OS: +0.50DS              VA 20/20 
ADD: +2.00                 NVA 20/20 

Distance phorias 1pd exo 

Near phorias 8pd exo 

Vergence ranges DBI: x/7/0, DBO: x/8/6 
NBI: x/21/18, NBO: x/12/3 

DEM Vertical: 27.30 seconds, 80-85% 
Horizontal: 28.39 seconds, 90% 
Errors: 0, 60-99% 
Ratio: 1.06, 85% 
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Beyond the pale:  Vision therapy recenters a patient with Waardenburg Syndrome  
Steven Ritter, O.D., FCOVD 

Assistant Clinical Professor, Vision Therapy and Rehabilitation 

INTRODUCTION 
This poster presents “Mustela” a 67 year old female who presented with long term lack of depth 
perception, relatively recent onset vertigo and a history of Waardenburg syndrome (WS).  The 
precipitating reason for her evaluation was the recent vertigo although the lack of depth perception had 
always been troublesome since learning to drive decades ago. 
 
WAARDENBURG SYNDROME 
Waardenburg Syndrome is a spectrum of conditions in which melanocyte-derived cells in the hair, skin, 
eyes, and inner ear fail to develop.  A variety of ocular and auricular disorders can occur in these 
patients.  Patients with Waardenburg syndrome can have disordered processing of visual and vestibular 
information.  As these systems are tightly linked, the possibility of improving function in one area while 
rehabilitating the other is important and should not be overlooked.  Optometric intervention in the form 
of protective eyewear, biofeedback, and vision rehabilitation, can enhance patient comfort and function.  
 
CHARACTERISTICS 
First described in 1951, this condition has 4 subtypes. The most common, Type I is characterized by: 
• Very pale or brilliantly blue eyes (Iris and choroidal hypopigmentation) 
• Complete heterochromia or sectoral heterochromia 
• Normal visual acuity 
• Dystopia canthorum, a lateral displacement of the inner canthi of the eyes giving an appearance of a 

widened nasal bridge 
• Variable degree of congenital hearing loss due to abnormalities of the organ of Corti (more common 

with Type II) 
• Vestibular symptoms including vertigo, dizziness, and balance difficulties, even without hearing loss 
• In one retroactive study subjects with vestibular symptoms had vestibulo-ocular tests that were 

abnormal 77% of the time 
• A white forelock of hair along the midline and/or premature graying of the hair 
• Generally non-progressive 
• Due to a genetic defect of the “PAX3” gene–on the long arm (q) of chromosome 2 (2q35) passes on 

via an autosomal dominant inheritance pattern 
• Interesting factoid: Mustela putorius furo, the common European, ferret is thought to be the only 

non-human species to exhibit this condition 
 

Types II, III and IV are generally more severe and are characterized by progressive hearing loss, upper 
limb abnormalities, pigmentation changes of the skin and GI malformations.  In general, WS has a 
frequency of approximately one in 40,000 births and accounts for about two to five percent of cases of 
congenital deafness, affecting males and females equally.  
 
There is no treatment for WS.  Rather, each presenting finding requires referral to the specific medical 
specialty relevant to the symptom. 

REFERENCES 
• Shields CL, Nickerson SJ, Al-Dahmash S, Shields JA. Waardenburg syndrome: iris and choroidal hypopigmentation: findings on anterior and posterior 

segment imaging. JAMA Ophthalmol. 2013;131:1167–73. 
• Pagon RA, Adam MP, Ardinger HH, Wallace SE, Amemiya A, Bean LJH, Bird TD, Ledbetter N, Mefford HC, Smith RJH, Stephens K, editors. 

GeneReviews® [Internet]. Seattle (WA): University of Washington, Seattle; 1993-2017.  2001 Jul 30 [updated 2017 Jan 12].  
• Black FO, Pesznecker SC, Allen K, Gianna C. A vestibular phenotype for Waardenburg syndrome? Otol Neurotol. 2001;22:188–94. 
• https://www.ncbi.nlm.nih.gov/books/NBK1531/ 

CASE SUMMARY (Pre –optometric involvement) 
“Mustela” was referred for a comprehensive visual skills evaluation by her ophthalmologist with a diagnosis of 
convergence insufficiency in July 0f 2016.  This was compounded by a relatively recent increase in vertigo.  
Mustela reported a lifelong history of poor depth perception. Curiously, she noted that after her bilateral 
cataract surgery in 2102 she experienced a 2 week window where she was definitively aware of depth 
perception and seeing in “3D”.  In June 2015 “Mustela” was diagnosed by her ophthalmologist with dry eye 
syndrome (DES) and “anomalous” retinal vascular changes OU.  She had a pre-existing history of thyroid disease 
and hypercholesterolemia both of which were under medical treatment.  Subsequent evaluation for glaucoma 
was performed and found to be negative. Based on her complaints of a lack of depth perception, reduced NPC 
and generically described “stereo” problems “Mustela” was referred for a vision therapy evaluation at the 
University Eye Center with a suspicion of convergence insufficiency.  The appointment was never made.  In July 
2016 an ophthalmological evaluation was again performed.  In addition to the pre-existing complaints there 
was now a history of vertigo that had begun in early June of 2016.  Especially bothersome while driving, it was 
described a spinning sensation.  The referral was once again made to the University Eye Center and this time 
“Mustela” presented.  Her self-written description of her problems included notation of a drivers license 
generated at 16 years of age describing poor depth perception as well as a long history of poor convergence 
skills. 
 

INITIAL OPTOMETRIC EVALUATION 
“Mustela” presented for a optometric vision therapy evaluation in August 2016 having been referred for 
convergence insufficiency. Her previous ophthalmologic provide had limited treatment to pencil exercises at 
home.  Further, “Mustela noted difficulties with fluctuating vision, decreased and distorted vision and ongoing 
difficulties with a longstanding history of poor depth perception.”  Of note, she reported a 2-week period of 
dramatically improved depth perception after here 2012 bilateral cataract surgery. 
The primary reason for her follow-through with the referral was the recent (7 weeks) onset of vertigo initiated 
by several bad attacks and now quite decreased, noticeable only when experiencing eye strain and often 
experienced as a series of bright lights.  An appointment with a neuro-ophthalmologist was scheduled for the 
week after her vision therapy evaluation but it was learned afterward she decided not to follow through. 
“Mustela” noted she was very sensitive to side effects from medications. Specifically she experienced muscle 
pain with the use of Lipitor and  muscle cramps when using amlodipine. She also presented with a pronounced 
blepharospasm centered on the left side with an overall effect on both eyes.  There seems to be a “nervous” 
component to it as there was an exacerbation of the effect quite often whenever she was directly addressed.  
Depression and anxiety conditions were present and “Mustela” was taking appropriate medications for each.  
“Mustela’s” occupation as a market researcher was not directly impeded by her condition.  

Stage Technique Outcome 

Early 

Brock string 
Stress awareness of visual posture; maintain fusion while string move from distal end as well as 
patient turn her head while maintaining  eyes on target:  Vestibulo-ocular therapy.  Encompassed 
static fixation jumps and smooth voluntary vergence. Near bead gradual moved closer with time 

Vectograms Similar to Brock string techniques above  but now increasing either BI or BO demand as the 
vestibulo-ocular work is done.  

Computer fusion Multi-choice vergence in the typical manner interspersed with standard vergence sequences in a 
vestibulo-ocular manner. Distance and near. 

Prism jumps Casual reading with prism flips every 2-3 paragraphs.  Mainly in 1o gaze and the left and right 2o 
gaze. Distance and near. 

Oculomotor Standard fix and follow techniques 

Home therapy Brock string techniques (both direct and in oblique gaze) along with small angle prism jumps 

Middle 

Lifesavers (BI/BO) Worked on the ability to fuse with a tactile target then proceeding to target acquisition via 
visualization. Vestibulo-ocular techniques then used. 

Jump vergence 
Further developed binocular skills with both computer and vectogram techniques.  Continued 
with lifesavers as a jump duction technique as “Mustela” was aware of SILO and parallax effects 
to confirm proper vergence. Distance and near. 

Prism jumps Increased prism jumps to 8^ then 10^ prism diopters 

Oculomotor Continue fix and follow techniques with more demand such as prism 

Home therapy Lifesaver vergence progressing to jump ductions.  Continue Brock string as crawling bug in various 
angles of gaze.  High level prism jumps. 

Late 

Brock string “Mustela” under stress so noticed some intermittent suppression around fixation bead.  
Momentary blinking removed the suppression. 

Aperture rule At first difficult possible more from a conceptual perspective, “Mustela” was able to achieve 10 
BO and 6 BI. 

Home therapy Continue with pre-existing maintenance sequence 

WORKING WITH THE PATIENT 
“Mustela” was a pleasure to work with.  A very forthright and open individual, we were made aware of every 
advance and set-back in her treatment.  I feel if we had pushed the neurological follow-up or any other 
referrals that did not sit well, we would have lost her.  As her symptoms of vertigo were abating this seemed 
acceptable.  She was very responsive to our support when we noticed improvements such as smoother, more 
effective eye movements as well as some dampening of her lid twitch.  Similarly, she did not tolerate 
minimalizing any regressions if they occurred.  The decision to treat her vestibular issues if only on a small scale 
was well taken.  I do not believe “Mustela” would have perceived such dramatic improvement in her symptoms 
with such action.  Even as early as 6 visits into the process she was exclaiming how much depth she was seeing, 
noting the world finally looks “3D”.  The power of treating the basic fusion disorder cannot be understated.  
“Mustela” is a prime demonstration that vision is master of human senses.  I feel the success of this case can be 
attributed to giving “Mustela “ ownership of her visual processing system as well as providing  a sense of 
grounding, something so many adult patients complain is missing. 
 

THE FUTURE 
“Mustela will be back for a reassessment in May of 2017.  At that time we will again try to convince her to get a 
neurological assessment if her vestibular symptoms are still bothersome. 

https://classconnection.s3.amazonaws.com/254/flashcards/1411254/png/ear3-13E85E3D5F126F639AD.png 

Original examination findings Final examination findings 
Habitual  RX/VA OD +0.50-0.75x112   20/20 +2.50 add 20/20 No change indicated 
Habitual  RX/VA OS Plano-0.25x096   20/20 +2.50 add 20/20 No change indicated 
Cover Test (corrected) Distance: 2 XP (variable) Near 6 XP (variable) Distance: 4 XP (stable) Near 9 XP (stable) 

NPC 7”/9”/dipl/OS out recedes to 12”/18” with repetition 3”/4”/dipl/OS out no reduction release/regrasp 
Stereo RDS 250’ Wirt 20” No change  No change  
DV Phoria 1PD Exo  2PD Exo 
Distance vergences BI  X/6/0 BO  15/27/6 BI  X/12/8 BO  X/25/15 
NV Phoria 4PD Exo 8PD Exo 
Near  vergences BI  10/20/8  BO  22/34/20 BI  X/22/18  BO  X/36/24 
Clown vectogram BI  H/M/K BO  X/8/7 BI  X/>P/>P BO  X/>33/>33 
EOM’s OD Full/jerky/frequent head movement Full/smooth/ no head movements 

EOM’s OS Full/jerky/frequent head movement Full/smooth/ no head movements 

Saccades  Overshoot all meridians Accurate/smooth/10% undershoot, all 
meridians 

Cheiroscopic Tracing Very unstable  Mildly exophoric; mildly unstable 
Van Orden Star  Appropriate   68mm and stable 

Spectacle status “Mustela” has 2 pairs of glasses, 1 progressive and 1 for computer and NV 

VISION THERAPY 
It became apparent early on that “Mustela” was very uncomfortable adding a vestibular component to her 
vision therapy regimen.  She felt the symptoms of vertigo were abating and as such preferred to work only on 
the convergence issues. It was recommended she reconsider her neuro-ophthalmologic appointment but this 
was rejected.  As a result, vision therapy centered on basic visual fusion techniques to give “Mustela” better 
control and awareness of her visual processing system.  As therapy proceeded it became obvious that the basic 
fusional skills were not the problem.  On a purely numerical level her initial skills were adequate enough to not 
be the root cause of her difficulties with vertigo and lack of awareness of depth.   Based on some of her 
symptomology it was reasonable to probe whether there was any history of an acquired brain injury (ABI) but 
no confirming information was forthcoming.   
 
Therapy centered on creating repeatable ranges and recoveries and more importantly stressing voluntary 
control, i.e.: the ability to “feel” what the eyes were doing as and thus control them.  Therapy was engineered 
to provide the best possible reinforcing effect on the vestibular system without performing overt vestibular 
techniques.  A total of 19 sessions of therapy were utilized to resolve the majority of “Mustela’s” symptoms. 

http://img04.deviantart.net/1bab/i/2015/244/e/f/awareness 
__waardenburg_syndrome_by_nihilazari-d9814je.png 

Schematic of inner ear 

http://s449.photobucket.com/user/ 
DFSkeri/media/trouble_face.jpg.html 

Mustela  putorius with WS 

https://s-media-cache-ak0.pinimg.com/736x/61/ 
05/05/610505b45e6c8daf80b53896d5f285a0.jpg 

The author wishes to thank optometric interns Allison LaRue and Kristin Simoncelli  for their superlative care given in the 
treatment of this patient. 

Perceptions of Vision Rehabilitation by Future Practitioners: Follow-Up 
Steven Ritter, O.D., FCOVD, Assistant Clinical Professor, Vision Therapy and Rehabilitation 

Audra Steiner, O.D., FCOVD, Associate Clinical Professor, Vision Therapy and Rehabilitation 

What did we do? 
In 2014 interns in the SUNY Doctor of Optometry program completed an anonymous survey answering 
questions regarding their impressions of vision rehabilitation.  This same survey was repeated in each of the 
following 2 academic years.  Questions included: 
• Their current level of understanding about vision therapy 
• Their awareness of the conditions for which vision therapy is appropriate 
• Knowledge about access to rehabilitative care 
• Their perceptions of their future competence in the area of behavioral optometry 
• Their future plans to offer vision therapy services 

 
Why did we do it? 
• Develop and engaging students’ curiosity and instill within them a sense of ownership of vision 

rehabilitation services 
• As the scope of Optometric practice has expanded, the profession’s acknowledgement of the 

importance of rehabilitative optometry seems to have waned 
• It is incumbent upon us to rekindle interest in developmental and rehabilitative vision early in the career 

of our future colleagues 
• We must determine the best ways to ensure Optometry continues to offer these services 
• Inspire practitioners to make use of currently available outreach programs via COVD and AOA 

Basic findings: 
• We received an approximately equal share of 1st , 2nd ,3rd and 4th year interns 
• Interns were asked to express their understanding of the percent of 6-18 year olds that exhibited visual 

problems other than refractive errors.  Over half were essentially in agreement with published AOA 
findings of 25% 

• Interns felt vision therapy could by performed on all age groups from birth to 65+ years of age 
• 14% of interns had gone through vision therapy as patients themselves 
• Interns were almost evenly split between believing that insurance did not cover vision therapy vs. 

coverage varied by insurance company and diagnosis (53% vs.44%) 
• The interns desire to perform vision therapy was not dependent on insurance coverage (98%) 
• Unless otherwise specified, all graphs represent the entire survey response 

• Interestingly, 4th year interns were least likely 
to see motion sickness or dizziness as a 
possible VT symptom  

Which of the following are likely symptoms for a person needing vision therapy (select all that apply)? 

• The perceived ability to remediate ADD, 
autism, developmental delays and dyslexia 
decreased from 1st through 4th year  

• 3rd and 4th years were the most skeptical 
about treating progressive myopia: 21% 3rd 
year/0% 4th year 

Which of the following conditions can be remediated through vision therapy (check all that apply)? 

Motion sickness Dizziness 
1st  year 60% 1st year 77% 
2nd year 84% 2nd year 89% 
3rd  year 86% 3rd year 86% 
4th  year 50% 4th year 50% 

• Progressing from 1st  to 4th year, interest 
increased in working in a specialty practice (VT 
and ocular disease).  This was a marked 
departure from 2 years ago when the opposite 
was the case. 

• Twice as many interns expressed a preference 
for vision rehabilitation 

• Previous personal history of VT did not 
correlate with a preference to work in a VT 
practice.  This was the opposite of what was 
found  2 years ago.  

In what type of setting would you most like to practice? 

• 3rd year interns felt they would understand VT either 
pretty well or very well (53.5% vs. 39.5% = 93%) 

• By 4th year this had risen to 100%. Confidence that they 
would understand vision therapy very well dipped to 
25% in fourth year from 39.5% in third year.  This might 
reflect clinical exposure to more complex cases.  

• Regardless of class year, 100% of those interns with a 
personal history of VT felt they would understand VT 
very well. 

At the end of your SUNY education, which do you think will be most true? 

What has been most helpful in developing your personal thoughts about vision therapy? 

• As expected, there is no substitute for good 
clinical exposure 

• 1st/2nd years were highly influenced by 
COVD activities 

• By 3rd/4th year clinic became paramount 

What do you feel would improve your understanding of vision therapy (select all that apply)? 

• Didactic exposure was predictably more 
important for  1st/2nd years (62%) 

• Didactic exposure was less important for 3rd years 
(35%) 

• By 4th year the feeling was there was no further 
need for the classroom  

• All classes agreed (>90%) that nothing topped 
clinical exposure 

When you are in practice, which do you think will be most true of your abilities? 

• No intern felt they would be incapable of 
understanding when  VT was necessary 

• Of those interns who personally went through 
therapy 100% felt able to manage VT: 

• Simple: 23%  
• Most: 54% 
• VT specialty: 23%  

18% 

Since starting optometry school, how has your opinion of vision therapy evolved? 

• Positive opinions continued to grow in the 
progress from 1st to 4th year 

• A low level of negativity crept in as they 
were taking the didactic courses in 2nd and 
3rd year 

• By 4th year there was 100% more positive 
opinion. 

What does this mean for private practice? 
• From the data, students seem to form the strongest opinions based on early exposure 
• Ideally we should try to have college and high school students shadow in our offices to observe the 

process and power of VT 
• SUNY does this via the C-step program 
• COVD and AOA have mentoring programs 
• More practitioners should consider developing externship/residency programs 
• Doctors can reach out to local colleges to participate in pre-health profession clubs 
• Doctors should have a forum to allow recent grads to routinely ask patient advice: e.g. list-serve blogs 

What does this mean for optometry schools? 
• Colleges should provide meaningful functional vision rotations 
• Colleges should offer easy access to vision therapy for those interns in need 
• Based on the survey responses 4th year students want: 

o More faculty interaction 
o More didactic discussion 
o More clinical exposure 

General trends and observations 

• The more exposure interns receive both before and during optometry school, the more likely they will 
develop an interest in performing vision therapy 

• Intern needs change throughout the course of their 4 year education, moving from the didactic to the 
clinical experience with time 

• With proper academic education most if not all interns feel they can practice vision therapy 
• By the 4th year, almost all interns want more clinical exposure 
• Having not performed vison therapy as a patient had no impact on the desire to  provide rehabilitation 

services 

When did you first hear of vision therapy? 

• Overwhelmingly students are doing their 
homework 

• However, 32% of interns never heard of 
VT until they began optometry school  

Future of this survey 

• This is the third year we have administered this questionnaire 
• Once performed next year we will have a four year history of a complete class (class of 2018) 

How does having vision therapy covered by insurance affect your decision to provide services? 

• Of the 16% of interns preferring a VT/Peds 
specialty practice, none of them were 
dissuaded from providing vison therapy 
services if covered by insurance 

• Fully 50% of them were more likely to 
want to provide such services  

We wish to thank the students, doctors and administration for making the SUNY College of 
Optometry second to none in professional education 

mailto:sbohl%40sunyopt.edu?subject=
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Nystagmus Who Wants to be a Pilot
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Jennifer S. Simonson, OD, FCOVD
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Using Fresnel Prism and Temporal Occlusion 
as Tools for Post-Stroke Strabismus
Kaitlin Hash, OD

Contact Author: 

Nystagmus is an oscillation of the eyes, beginning with a drift away from the 
intended viewing target and succeeded by a slow or fast refixation1. 
Nystagmus can produce a significant reduction in clarity and efficiency of 
vision and may lead to social difficulties due to reduced performance and 
cosmesis2. Infantile Nystagmus Syndrome (INS), one type of nystagmus, 
occurs in ~1 in 1000 people3. Patients with INS have distinct signs that eye 
care professionals can diagnose and treat in order to improve the quality of 
life for people with INS. Optometrists can benefit from understanding INS 
and what to do for this patient population.  

Alexandra Talaber OD, Jennifer S. Simonson, OD, FCOVD 
Boulder Valley Vision Therapy, 1790 30th Street, Suite #311, Boulder, CO 80301 USA  

www.bouldervt.com | +1-303-443-2257

This case study describes optometric treatment for improving vision issues 
related to Infantile Nystagmus Syndrome (INS). Optometrists can benefit 
from better understanding nystagmus and offering their expertise in treating 
this visually-significant condition. This case will describe key features of 
INS, along with how an effective program of vision therapy may be used to 
treat patients with INS. 

When to refer for further testing 
• Typical INS features are absent 
• Refer for neurological evaluation and MRI if nystagmus is asymmetrical or 

unilateral6 
• In cases of a suspected visual input disorder order an ERG and VEP6

The presence of a variable jerk and/or pendular nystagmus with medium 
amplitude and frequency, presenting between birth and six months of age3.  

Diagnostic Features of INS: Using the Acronym SLOFUN3,4 
S = Symptomless (No reports of blur and oscillopsia)1. Symmetrical 
amplitudes in each eye 
L = Latent component (Nystagmus increases with occlusion and binocular 
VA is better) 
O = Abnormal OKN response 
F = Nystagmus worsens with fixation 
U = Horizontal nystagmus remains in upgaze5 
N = Presence of null point or zone, where oscillation is minimal 
*Note: If all criteria are not met for INS, neuroradiologic testing is 
warranted5

Vision Therapy for a Patient with Infantile Nystagmus Who Wants to be a Pilot

Table 2. Summary of Vision Therapy Program

NS significantly improved his oculomotor, accommodative, and binocular 
skills in vision therapy. He has developed better awareness and control of his 
visual instability with intensive oculomotor, fixation, and fusion training. NS 
continues to attend weekly vision therapy sessions since his ultimate goal is 
to be a pilot, which requires 20/20 vision monocularly. Additionally the goal 
is to achieve 100 standard score in all areas of vision in order to reach greater 
visual efficiency for daily life.  
NS is closer to achieving the visual requirements necessary to achieve his 
goal of becoming a pilot. Patients with infantile nystagmus syndrome can 
benefit immensely from optometric treatment modalities7,8. In this case, a 
combination of bifocal spectacle correction and vision therapy, including 
biofeedback techniques, were utilized to improve oculomotor control, visual 
acuity and performance.  

ABSTRACT

INTRODUCTION

DIAGNOSING INS

CONCLUSION

REFERENCES

Initial Findings After 6 months of VT (PE 1) After 1.9 years of VT (PE 4)
Complaint/Symptoms • eye turns outward 

• double vision 
• eyestrain & headaches 
• loss of place while reading 
• feels as though he is ‘writing blind’

• no longer has double vision 
• easier to read  
• able to keep track of word he is reading 

• reading and schoolwork has improved greatly 
• able to see the board at farther distances  
• sits further back and to the right of center 
• ability to focus quickly at various distances

Grade, Interests 6th grade 
Video games, reading

7th grade 
Baseball (but has difficulty seeing the ball)

8th grade 
Computer programming, trumpet playing

Spectacle Rx & DVA 

NVA 

OD +4.50  20/40 
OS +4.50  20/100 
OU            20/30 

OD +2.25 add 20/70 
OS +2.25 add 20/100 
OU 20/40

OD +4.50  20/25+1 
OS +4.50  20/40 
OU            20/20 

OD +2.25 add 20/15 
OS +2.25 add 20/30- 
OU 20/15

OD +4.25  20/20 
OS +4.25  20/30-2 
OU            20/20 

OD +2.25 add 20/20-2 
OS +2.25 add 20/20 (8 inches) 
OU 20/20

EOM 

Head Position 

restricted, bilateral symmetrical nystagmus; 
left beating nystagmus, increased 
amplitude in left gaze. 

Tilt to right shoulder

improved range of motion; most difficulty in up 
and down gazes and extreme right and left 
gazes 

Tilt to right shoulder

FROM OU; unsteady monocular fixation 
OS>OD 
Steady fixation and pursuits in vertical gazes 
OU.  
Right to left saccades slower to generate than 
left to right. 

Slight head tilt 

Cover Test 

Fusion 

Stereopsis

Distance 10 ILXT 
Near 10ILXT 

Brief R/G Luster, then OS suppression 

Absent stereopsis

Distance  20 XP 
Near  14 XP 

Luster at D and N 

200”Randot

Distance  10 IAXT (OD preferred fixation) 
Near  14 XP 

Luster at D and N 

70”Randot
DEM  

Age-expected: 33 sec V & 36 sec H

V  107 
H  158 
Ratio  1.48 
Errors  74

V  40 
H  46 
Ratio  1.15 
Errors  0

V  34 
H  31 
Ratio  0.91 
Errors  0

Vergence  

Prism facility 

Randot Ductions

Unable to measure without horizontal and 
vertical prism  

unable 

unable

Distance: unable 
Near: unable 

vertical diplopia; unable 

BO 4/2   
BI 5/3 

Distance:  
   BO 30/24/24 
   BI x/24/18 
Near:  
   BO 30/40/28 
   BI x/30/26 

8 cpm 

BO 44/34 
BI 66/56

PRA 
NRA 

AF

-2.00 
+2.00 

OD  8 
OS  unable 
OU  unable

-2.50/-2.00 
+2.00  

OD  13 
OS  12 
OU  12 
*with polaroid suppression check

-3.50/-3.0 
+2.25/+2.00 

OD  14 
OS  12 
OU  8 
*with polaroid suppression check

Ocular Health unremarkable unremarkable unremarkable

CASE SUMMARY

Perceptual & Motor Oculomotility Accommodation Fusion
Bilateral Integration 
Trampoline Jumps with 
tracking 

Eye Stretches 
Marsden Ball Sequence 
Eye mazes

Near-Far Rock 
(Binocular)

Mirror Superimposition 
Brock String 
Red-Green luster

Directionality - turns with 
Marsden ball 
Metronome & tracking 

Afterimage Flash with 
tracking 
Rotating Pegboard 
(MFBF) 
Wayne Saccadic Fixator

Binocular 
Accommodative Rock 
(+/-0.50-1.00) 
Red/Red Rock

Mirror Tracing 
Tranaglyph 
Vectograms

Ball bounce - right & left 
hands 
SUNY Charts 
Fine Motor 
Figure-Ground

Alphabet & Word 
Tracking 
Decoding & Scanning 
Binocular Reading (Red-
Blue)  
Theraband with Eye 
Stretches

Near-Far Red Green 
Chart while on balance 
beam 
Split Spirangle Rock

Stereoscope 
Computer smooth 
vergences 
VO star 
Polaroid Walk-aways 

Four chart fixations on 
balance board 
Visual Memory 
Techniques 
Tachistoscope

Moving Window  
Eye Tracking fixation & 
saccades 
Computer Pursuits

BIM/BOP Virtual Reality 
Prism Facility 
Eccentric circles 
Computer jump ductions

A 12 YO CM presented to the office with significant visual complaints. 
Refer to Table 1 for a summary of his initial findings. Based on his initial 
vision therapy evaluation, a vision therapy program was personalized for his 
diagnoses, which included:   

Infantile Nystagmus Syndrome 
Intermittent Left Exotropia 
Oculomotor Dysfunction 
Accommodative Insufficiency 

NS goals included: 
•To focus and see clearly without headaches 
• Improve handwriting 
•See still words when reading 
•Reduce double vision 
•Become a pilot  
•Reduce ‘shakiness’ of eyes  
• Improve grades to all A’s  
•Learn computer programming skills

Table 1. Examination Findings Including Initial and Progress Evaluations

Results of each progress evaluation. Each 
test is compared with age-matched 
normative data (100 on the standard scale 
corresponds with the 50th percentile rank). 

Graph 1. Progress Evaluation Results Over 2 Years of Vision Therapy 

NS Treatment consisted of weekly 45-minute vision therapy sessions with 
supplemental home VT. A summary of his vision therapy program is provided 
in Table 2.  
Each session included: perceptual/motor, oculomotor, accommodative, and 
fusion technique.  
Progress evaluations were performed every 6 months. 
Aspects of program that were particularly useful to NS:  

• Eye tracking with visual feedback (eye tracking software, after-images) 
• Virtual reality gaming 
• Stereoscopic images 
• Balance beam and near-far accommodative rock 
• Figure-ground techniques 
• Marsden ball series 

1. Khanna, S., L.F. Dell’Osso (2006) The diagnosis and treatment of infantile 
nystagmus syndrome (INS). Scientific World Journal; 6:1385-1397. 

2. Goldrich, S.G. (1982) Oculomotor biofeedback therapy for exotropia. American 
Journal of Optometry and Physiological Optics; 59(4):306-317. 

3. Abadi, R.V., and A. Bjerre (2002) Motor and sensory characteristics of infantile 
nystagmus. Br J Ophthalmol; 86:1152-1160. 

4. Gresty, M., Page, N. and H. Barratt (1984) The differential diagnosis of congenital 
nystagmus. J of Neurology, Neurosurgery, and Psychiatry; 47:936-942. 

5. Casteels, I., Harris, C.M., Shawkay, F., and D. Taylor (1992) Nystagmus in Infancy. 
Br J Ophthalmol; 76:434-437. 

6. Abel, L.A (2006) Infantile nystagmus: current concepts in diagnosis and 
management. Clin Exp Optom; 89(2):57-65. 

7. Mein, J., R. Trimble (1991) Diagnosis and Management of Ocular Motility 
Disorders, 2nd Ed. Blackwell. Chapter 22, Nystagmus. 

8. Ciuffreda, KJ, Goldrich, SG, Neary, C. (1982) Use of Eye Movement Auditory 
Biofeedback in the Control of Nystagmus. Optometry & Vision Science; 59 (5).

First Progress Examination (10/2016):
Fresnel Prisms were not needed for most short-term activities, and 
with prompt, alignment could be momentarily achieved. Temporal 
occlusion on the left lens was then initiated to give further feedback. 
With temporal occlusion alone, he was able to obtain 200 seconds of 
arc stereo on Randot Stereotests. Sustainability was challenging. He 
used temporal occlusion for vision therapy and daily home support. 
He was still choosing to fully tape patch his left lens the rest of the 
day.

Second Progress Examination (1/2017):
R.W. had transitioned to using temporal occlusion for more daily 
activities and tape patching at most 75% of his day. In the exam 
room, he had a 10 PD intermittent alternating exotropia that he 
immediately could realign when prompted. He was able to undergo 
phoropter phoria and range testing for the first time with a 20/50 
target (see ranges in table) and obtained 30 seconds of arc stereo 
without using prism. 

Currently, he uses temporal occlusion during vision therapy and can 
easily sustain eye teaming throughout his weekly 45 minute vision 
therapy session and during home support activities. We are 
encouraging longer duration of unpatched time (binocularity time) 
with each day to focus on achieving an optimal level of visual 
stamina. He is slowly able to ambulate easier and is beginning to 
read again.

Overall Timeline of Treatment 
(weekly vision therapy appointments and home support activities)

Phase 1 6/2016-7/2016
Calisthenics, visual awareness, 

oculomotor, large amounts BI prism to get 
fusion

Phase 2 8/2016-10/2016 20BI Fresnel Prism for in-office therapy 
and home support

Phase 3 10/2016-1/2017 Temporal occlusion of left lens for in-office 
therapy and home support

Phase 4 1/2017- present Activities to improve stamina of fusion with 
only habitual glasses

Kaitlin Hash, O.D.

Vision therapy to rehabilitate vision post-stroke can greatly enhance quality of 
life. Acquired strabismus is commonly not treated during the rehabilitation 
process, which can significantly affect a patient’s overall recovery. 
• Per recent research, up to 68% of stroke survivors have ocular motility 

abnormalities.1
• Strabismus has a reported post-stroke incidence of 16.5% - 26%. 2
• Acquired strabismus with resulting diplopia produces a reduced quality of 

life, such as: physical disability, and difficulty with mobility and other 
visually-involved tasks. 3

• Patients with strabismus but without diplopic symptoms have a reduced 
quality of life in terms of psychosocial relationships, including eye contact 
and communication with others. 3

This case highlights how adult strabismus can be managed effectively.

Regaining eye alignment should be a goal for a patient 
who has had a stroke and is in the rehabilitation process. 
Strabismus surgery is not always an option in this 
population, but there are still ways we can improve these 
patients’ daily functioning and quality of life. With vision 
therapy, including the use of lenses and prisms, we can 
minimize or eliminate diplopia symptoms and improve 
reading, mobility, and potentially driving rehabilitation. 

1. Rowe F. The profile of strabismus in stroke survivors. Eye. 2010. 24(4):682-685. 
2. Rowe F, Brand D, Jackson CA, Price A, Walker L, Harrison S, Eccleston C, Scott C, Akerman N, 
Dodridge C, Howard C, Shipman T, Sperring U, MacDiarmid S, Freeman C. Visual Impairment 
following stroke: do stroke patients require vision assessment? Age and Ageing. 2009. 38(2):188-
93.
3. McBain HB, Au CK, Hancox J, MacKenzie KA, Ezra DG, Adams GG, Newpan SP. The impact of 
strabismus on quality of life in adults with and without diplopia: a systematic review. Survey of 
Ophthalmology. 2014. 59(2):185-91.

A 71-year-old white male (R.W.) reported to our office in April 2016 as a 
referral from another optometrist’s office due to debilitating double vision 
after suffering a stroke in March 2015. He was forced to quit his broadcasting 
job and stop driving. He was unable to freely walk, read, or complete other 
leisure tasks due to constant diplopia and trouble with balance and mobility. 
He was in physical therapy to improve  mobility and walking and had 
completed 3 months of occupational therapy before he was discharged. 
• Constant left 50 PD exotropia and 10 PD hypertropia
• Best corrected visiual acuity of 20/30-2 OD and 20/25-2 OS
• No visual field loss was measured. 
• Tape covered most of his left lens to minimize double vision.
• Able to intermittently fuse a target with 45-50D BI at distance and 50-60D 

BI at near. 
• Surgical intervention was discussed, but R.W. elected to have vision 

therapy first. 
R.W. began weekly vision therapy in June 2016. In August, Fresnel Prisms 
were trialed and 20 PD BI equally split was placed on his intermediate 
distance glasses to use in therapy. With this, he could consistently fuse and 
achieve stereopsis with quoits. This was also used at home with daily 
support activities. Weekly gains continued as vergence ranges, depth 
perception, and awareness improved.

Figure 1. Patient with 
habitual glasses for 
intermediate distance

Figure 2. Intermediate 
glasses with temporal 
occlusion of the left 
lens

Binocularity

 Luster awareness with white balloon or 
butcher paper

 VTS 4 stereo ring
 Brock string
 3D movies
 Tranaglyphs
 Vectograms
 Eccentric circles

Oculomotor

 Calisthenics
 Penlight or Marsden ball pursuits
 Eye hand coordination with Matrix Blocks, 

1 cm cubes, Attribute Blocks

MFBF

 With table work (writing, mazes)
 TV
 Sanet Vision Integrator eye/hand 

coordination activities

Initial 
Exam

After 10 
Sessions

After 22 
Sessions

After 34 
Sessions

Cover Test 45-55 PD 
CLXT, 10 
PD L 
hyper

50 PD 
CLXT

25 PD ILXT ~10 PD ILXT, re-
fuses 
immediately 

Local 
Stereopsis

None None 200 seconds 
of arc

30 seconds of 
arc

NPC (inches) 5/7, 6/9

Phorias Dist: 20 exo, 2.5 
BD OS
Near: >20 exo, 3 
BD OS

Vergences
(distance)

BO: x/14/0
BI x/26/14

Vergences
(near)

BO: x/12/-4
BI: x/32/16

Delayed Auditory Temporal Processing 
Development Contributes to Visual 
Information Processing Deficits 
Nathalia C Broderick, OD
Matthew Roe, OD
M. H. Esther Han, OD, FCOVD, FAAO
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No PL? Don’t despair …  
There is still some hope!
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CONVERGENCE-EVOKED NYSTAGMUS IN A CHILD WITH 
INTERMITTENT EXTROPIA: A CASE REPORT  

 
Noah M. Tannen, OD 

ABSTRACT 

This	case	report	discusses	the	diagnosis	of	a	child	with	convergence-evoked	nystagmus	and	explores	the	difference	between	congenital	and	acquired	forms	of	this	rare	condi=on.			

    Convergence-evoked nystagmus (CEN) is  a variant of 
pendular nystagmus.1 It is a rare anomaly of the visuomotor 
subsystems that control convergence. Unlike congenital 
nystagmus, which dampens on convergence,2 CEN is elicited by 
willful convergence in otherwise healthy individuals. Two forms 
have been described in the literature—congenital and acquired.  
It is important to differentiate the etiology, as the latter is 
sometimes acquired in the course of multiple sclerosis.3  
    The congenital form is characterized by bursts of rapid 
conjugate horizontal oscillations during near fixation. The 
acquired form is characterized by disconjugate horizontal 
oscillations and may be accompanied by cerebellar signs upon 
neurological examination such as ataxia, dysarthria, and gaze 
palsy.4  In both cases, oscillopsia is often present and nystagmus 
ceases upon monocular occlusion. This case report discusses the 
presentation of congenital convergence-evoked nystagmus in a 
child with intermittent exotropia.  

BACKGROUND 

•  Convergence insufficiency 
•  Intermittent alternating exotropia 

DIAGNOSES 

CASE SUMMARY 

  

Test Exam Result 
Best Corrected Visual Acuity OD 20/20 

OS 20/20 
Refractive Status OD +1.00 sph 

OS +0.75-0.25x180 
Cover Test Distance: 14 XP 

Near: 20 IAXT (control scale: 1) 
Near Point of Convergence Accommodative target:  

8 cm/11 cm 
Pen light: 13 cm/16 cm 
Red lens: 19 cm/21 cm 

Near Base-In Vergence Range X/12/10 
Near Base-Out Vergence Range X/8/6 

Accommodative Amplitude OD 11D 
OS 10D 

Monocular Estimation Method OD +0.50 sph 
OS +0.50 sph 

Binocular Accommodative Facility 6 CPM (difficulty plus) 
Global Stereopsis RDS 250” 
Worth 4-Dot Distance: Flat fusion 

Intermediate: Alternating flat 
fusion and crossed diplopia 
Near: Crossed diplopia 

Convergence Insufficiency Symptom 
Survey (CISS) 

23 

Vision therapy to improve vergence, accommodative, and 
oculomotor function.   

MANAGEMENT 

DISCUSSION 

    Upon first observation of CEN in this patient, we consulted with 
the neuro-optometric department at The Eye Institute of Salus 
University to rule out any underlying systemic conditions that may 
be causing this uncommon presentation. The results of their 
examination was unremarkable.  They did not feel imaging was 
indicated. 
    Upon further testing, it was discovered that a +10D lens placed 
over one eye during convergence resulted in an almost complete 
resolution of the patient’s nystagmus. For this reason, we 
postulate that perhaps excessive accommodative effort used to 
drive convergence resulted in the rapid oscillation of the eyes 
observed in this patient.5 Furthermore, it is our hope that 
improved convergence and accommodative control through 
vision therapy will reduce or eliminate CEN in this patient.  
    Unfortunately, this patient was lost to follow-up after only two 
sessions of vision therapy. Surprisingly, his CEN appeared to be 
improving in that short amount of time; however, the effects of 
vision therapy remain to be seen in the treatment of this rare 
condition.  
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CONCLUSION 

     A 10 year-old Middle-Eastern male presented for a 
comprehensive eye examination with complaints of loss of place 
while reading after 5 minutes and reading avoidance. Entrance 
testing and ocular health were unremarkable. Past medical 
history and neurological examination were unremarkable. A 
summary of exam findings is given below. 

    At the time of the initial evaluation, convergence-evoked 
nystagmus was not observed during testing. During the course of 
vision therapy, CEN was first observed once the near point of 
convergence improved to normal range. At that time, rapid 
sustained horizontal conjugate pendular oscillation of the eyes 
was observed during near fixation with subjective complaints of 
oscillopsia.  
    A representative electro-oculogram (EOG) of the nystagmus 
pattern observed on near fixation is provided in figure 1. In 
contrast, the disjunctive eye movements characterized by the 
acquired form are provided in figure 2. Figure 3 provides a 
schematic diagram differentiating the distinct pattern of horizontal 
eye movements observed in each form.  

TREATMENT PHASE 

Figure 1 

Figure 2 

EOG recording showing conjugate pendular oscillations on near 
fixation (congenital form). Upper trace, right eye; lower trace, left 
eye.3 

EOG recording showing horizontal pendular oscillations that are 
180o out of phase in each eye (acquired form). Upper trace, right 
eye; lower trace, left eye.3 

Figure 3 

Congenital convergence-evoked nystagmus (top) and acquired 
convergence-evoked nystagmus (bottom).3 

    It is crucial for the clinician to differentiate between congenital 
and acquired forms of this rare condition, as the latter may be a 
sign associated with multiple sclerosis. 
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In an optometric practice, when we come across a patient who does not even perceive light, we say that 
nothing can possibly be done to restore vision. A very despairing situation, both for the patient and the 
examiner as well. In such cases we cannot try anything in our armamentarium. Can there be any hope? Can 
something be done? Invariably nothing is possible.  
 
CASE HISTORY: 
 
An 8 year old child was referred to us for visual stimulation and rehabilitation. His grandfather reported 
that his vision diminished gradually and painlessly since 1 year. He was not using any spectacles. The child 
had suffered from tuberculous meningitis an year before. He was advised anti tuberculosis treatment which 
was discontinued after a month. After 3 months the patient experienced severe headaches and seizures. 
MRI showed tuberculoma in suprasellar cisternand in perisylvian fissure with grade I hydrocephalus. Anti 
tuberculosis treatment was started again and he also underwent ventriculo peritoneal shunt. 
 
On examination he was not able to perceive light in either of his eyes. His pupils were mid dilated and 
responded very sluggishly to very bright light. His refraction showed a low degree of against the rule 
astigmatism which did not improve his vision at all. 
 
Anterior segment evaluation did not reveal anything significant and intra ocular pressures were found to be 
well within normal limits. Fundus examination showed mild disc pallor in both the eyes…? Optic atrophy 
was diagnosed to be the reason for visual loss. 
 
  

INTRODUCTION:	

CASE RECORDS: 
 
 

Though it was improbable that anything positive could be achieved, on insistence of the child’s 
grandparents, it was decided to provide him a few sessions of photopic visual stimulation.  
 
After 8 sessions he reported that he was able to perceive light very vaguely. He was unable to report 
projection of light. Another 10 sessions later he started perceiving and accurately reporting projection of 
light in all the directions. Wall tapping exercises with a very bright light was started, and he could slowly, 
but accurately tap the wall when bright light was projected. 

Visual	rehabilitaCon:	

The child was certified to be completely blind in both the eyes and was referred to visual rehabilitation 
clinic. 

					 				Visual	rehabilitaCon	conCnued:	

He started perceiving human forms as vague shadows and after 25 sessions was able to perceive 
demarcated human forms.  
 
On continuation on vision training he improved further and was able to follow slow moving objects and 
also count bigger objects. He was also trained on Sanet vision integrator and was able to accurately, but 
very slowly perceive and perform saccadic therapies. He was also able to follow and perform rotator 
therapies at a very slow speed.  
 
 

Conclusion:	

Although visual training could not be continued further due to certain circumstances, but the improvement 
achieved did  provide hope for cases where conventional wisdom does not provide any options of any 
improvement.  
 
Some hope is still there after all!!!!! 

Sankara	College	of	Optometry,	Bangalore,	India	

Aditya	Goyal	
No	PL?	Don’t	despair…There	is	sCll	some	hope!	
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Assessment:
1. Bilateral Strabismic Amblyopia 
2. Constant Alternating Esotropia 
3. Suppression of Binocular Vision (dense)
4. Stereopsis Defective with Fusion
5. Saccadic Dysfunction
6. Nystagmus
7. Pseudophakia OU
8. RE: Mild Hyperopia OU, Mild Astigmatism OU
Plan: 
1. Begin 32 session vision therapy program
2. Vision therapy program to emphasize fixation, saccadic accuracy and speed, 

pursuits, reaction time, span of recognition, dynamic acuity, binocular pairing, 
scanning, central-peripheral integration to build driving and reading skills.

3. Prescribed Bioptics to be used for driving. 
4. Recommended Adaptive Driving Program 
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2017. 
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Program Length: 32 weekly in-office sessions

• 55-year-old Caucasian Female
• Main concern: “Improve vision and day to day living, improve acuity. I'd like to 

drive again.” Wore bifocals from her 30's. Left eye turned in more after surgeries 
(DSEK in 2014) 

• Ocular History
– Last Eye Exam: 10/3/2015 with Primary OD
– Currently wears Scleral contact lenses 
– Fuch's Dystrophy, Nystagmus, cataracts, h/o DSEK and RK 
– Signs and Symptoms: eye turn, lazy eye, halos around lights, 

clumsy/bump into things, floaters, reduced night vision, bothered by 
glare

• Occupation: Psychotherapist, Priest
• Lifestyle: fitness training, gym, yoga, running/jogging, walking, cooking, knitting, 

birding
• Medical History:

– Daily Medications: Wellbutrin XL, Armour Thyroid, Prednisolone 
– Allergies: seasonal allergies, 
– Last Medical Exam: September 2015 
– Systemic review: Thyroid dysfunction
– Family history: Hypertension, heart disease, cancer, learning problems 

-The prescribed vision therapy program included transferring 
visual skills to driving: scanning, central-peripheral integration, 
figure ground, reaction speed, processing speed, discrimination, 
and in-office training with bioptics.
-Bioptic telescopes and an adaptive driving program should be 
considered for a patient with moderate low vision and motivation 
to improve driving skills.  
-There is substantial evidence that residual plasticity is present in 
the adult brain, allowing for the treatment of visual dysfunctions 
past the critical period. 
-Neuroplasticity is often experience dependent, time-sensitive and 
strongly influenced by the environment. Attention and motivation 
are also critical factors for plasticity 6 .
-Perceptual learning techniques have been proven to demonstrate 
enduring effects on the visual system and transfer to new visual 
skills 2-5. 
-Visual discomfort, glare, driving difficulties, and reduction in near 
tasks have been reported to decrease quality of life in those with 
nystagmus. Yoked prisms, vision therapy, and occupational therapy 
training were effective in relieving visual discomfort. With further 
training and potential vision, a person with nystagmus can improve 
driving skills 13.

•

•

•

Final Progress Evaluation Summary (30/32 weeks):
VA cc: DVA: 20/50 OD; 20/40 OS

NVA: 20/60 OD; 20/40 OS
Cover Test: Distance: 35pd CRET 

Near: 25pd CRET 
Saccades: Accurate
NPC: TTN x3, (-) diplopia 
Worth Four Dot: 
• Distance: Constant alternating suppression 
• Intermediate: Constant alternating suppression 
• Near: fusion at 3 feet; uncrossed diplopia closer than 3 feet
Developmental Eye Movement Test: 35% Speed, 33% accuracy
Subjective improvements: Driving with bioptic and loves it. Better at 
parking her car. She now reads for pleasure without fighting to see 
clearly. Can paint toe nails now (never been able to do). 
Plan: Recommended an extension of program to continue developing 
visual skills. 

The SightScope Flip (Ocutech), Galilean telescope, is available in 1.7x and 
2.2x powers, and is helpful for those with mild vision loss (20/100). 
Bioptic Fitting and Follow Up
VA cc and 2.2x SightScope:

DVA: 20/50 OD
20/30 OS

Recent studies have confirmed that residual plasticity is present in the adult visual 
brain with amblyopia 1-5. Neuroplasticity has been broadly defined as the ability of 
the central nervous system to reorganize its structure, function, and connections in 
response to external or internal stimuli 6. Historically, amblyopia was believed to be 
untreatable past the critical period of visual development (7-9 years of age) 1. 
Through stimulation of the afferent pathways of the visual system utilizing vision 
therapy, or perceptual learning as referred to in some studies, visual skills can be 
improved in an adult. Substantial plasticity in adults has been found with prolonged 
visual perceptual learning 5. Importantly, the effects are long-lasting and can be 
transferred to new visual tasks 2-5. Vision therapy was used to improve the function 
and quality of life in an adult patient with long-standing amblyopia, strabismus, 
nystagmus, and binocular vision disorders. This case involved using occlusion 
therapy, vision therapy, bioptic telescopes, and an adaptive driving program to 
improve visual function and transfer skills to driving. 

Moderate low vision is classified as having best corrected vision between 20/70 to 
20/160 7. Bioptic telescopes were prescribed in this case to meet the patient’s goal for 
driving. Driving is often a goal for those with low vision. For many individuals, 
driving is associated with a sense of independence, personal identity, and life 
satisfaction 8. A bioptic telescope system, telescope mounted on the superior portion 
of the spectacle lenses, has been found to be useful by those who have low vision 
(see Figure 1). During the majority of the driving time, patients view through the 
carrier lenses and for brief moments (approximately 2 seconds, or 5% of the time) 
view through the telescope to view street signs, traffic lights, and other distant 
objects 9. Generally, bioptic telescopes provide 2x and 4x magnification and a field of 
view between 6 and 16 degrees 9. Although visual acuity is the only visual factor that 
is required in all states for a driver's license, it has been shown to have a weak 
association with motor vehicle collision rates 9,10. Bioptic driving safety includes 
being adequately trained on using the telescope, as well as with other visual 
functions. Good candidates for bioptic driving includes congenital, stable visual 
impairments, with full peripheral visual fields 9.

After an appropriate bioptic telescope has been determined (dependent on state 
bioptic telescope laws and patient characteristics), the patient must receive training to 
be proficient with using the bioptic while driving. Occupational therapists, vision 
rehabilitation specialists, and certified low vision therapists usually provide this 
specialized training. The adaptive driving program determines driving ability by 
assessing different areas in vision, cognitive processing, physical ability, and driving 
assessment (see Figure 2) 11. The driving assessment generally begins in a stationary 
environment (parking lot), then in the car, next in slower or suburban areas, and 
finally in highways and/or faster paced environments. Once an individual has proven 
to be proficient in driving with the telescope, they are evaluated by the state licensing 
agency to determine if a license will be issued. 

Figure 1: Bioptic telescope
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Figure 2: Adaptive driving program
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Secondary to Duane’s Retraction Syndrome 
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Background: Duane’s retraction syndrome is a rare Congenital Cranial Dysinnervation Disorder, which occurs in 1-5% of  all strabismus cases. 1 It consists of  failure of  the abducens nerve to develop 
normally, resulting in limitation of  adduction and or abduction,  globe retraction palpebral fissure  on adduction and upshoots or downshoots of  the affected eye on adduction. 1-2 The resultant misalignment 
of  the eyes can lead to diplopia.   
  
 
 
 
 
 
 

  
 
 
 
 
 
 
 

  

Initial Examination Re-eval (s/p 24 sessions of  VT) 
Cover Test Distance: 3 XP 

Near: 6 XP’ 
Distance: 2 XP 

Near: 2 EP’ 

Cover Test 
Upgaze 

Large Angle CRXT Distance: 25 IAXT 
Near: 2 XP’ 

NPC 40/50 cm 
Accommodative Target 

TTN 
Accommodative Target 

NFV Dist:   X/12/4 
Near:  X/24/12 

Dist: X/8/6 
Near: X/25/16 

PFV Dist: X/14/6 
Near: X/6/2 

Dist: X/25/20 
Near: X/25/16 

Superior Gaze 
Near NFV/PFV 

NFV: X/45/35 
PFV: X/18/16 

 
Accommodative 
Facility 
 

MAF:  
OD: 8 CPM OS: 8 CPM 

BAF: 5 CPM 

MAF:  
OD: 13.5 CPM OS: 18 CPM 

BAF: 3.5 CPM 
NRA/PRA +2.00/-1.25 +2.75/1.75 
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Case Presentation:   
A 22 year old female, KS, was referred to the Pediatrics and Binocular Vision clinic 
with complaints of  diplopia at the end of  the day, headaches, severe strain while 
studying, suppression on slit lamp and diplopia when completing binocular indirect 
ophthalmoscopy. KS was a 2nd year optometry student who previously completed 
12 session of  vision therapy for diplopia in primary gaze and accommodative 
dysfunction. KS has a previous diagnosis of  Type 3 Duane Syndrome. She has a 
history of  headaches that are associated with an Influenza A infection, which she 
is currently under care of  a neurologist. KS also has previous history of  two 
concussions, the most recent being 3 years prior where consciousness was lost for 
30 minutes. Neurological imaging came back clear but it is likely this event 
exacerbated her visual symptoms.  
 
Exam Findings:  
KS presented with best corrected acuity of  20/20 in each eye. EOMs showed 
adducting and abducting deficiency worsening in superior gaze. Eyelid fissure 
narrowing and globe retraction on adduction and eyelid retraction on abduction 
was observed in the left eye. Results of  her binocular vision evaluation are listed in 
Table 1. All anterior segment and posterior segment findings were within normal 
limits. 
 
Table 1: Comparison of  Visual Skills Pre- and Post-Vision Therapy.  
 
 
 

Treatment: 
The patient was diagnosed with V-pattern exotropia secondary to Duane 
Retraction Syndrome and accommodation dysfunction and was re-enrolled in 
Vision Therapy. Traditional accommodative, vergence and anti-suppression 
activities were completed including, brock string, monocular/binocular 
accommodative rock, barrel card, vectograms, red red rock and eccentric 
circles. After completing 10 sessions of  vergence activities in primary gaze,  
therapy was continued in all gazes with a stronger emphasis in superior gaze. 
(Figures A-E). 

Outcomes: 
After 24 session of  vision therapy, the patient reported alleviation of  
diplopia and less headaches associated with near work. She is able to 
regain fusion when diplopia occurs in superior gaze. Re-evaluation of  
her binocular skills (Table 1) shows improvement in her near point of  
convergence (NPC) and positive fusional vergence (PFV). Also assessed 
was PFV in superior gaze where she demonstrated ability to maintain 
fusion (Figure A & B). She is currently completing home maintenance 
therapy of  eccentric circles and brock string-bug on a string in superior 
gaze as well as binocular accommodative rock. 
 
Discussion: 
Duane’s Retraction Syndrome presents as noncomitant strabismus due 
to misalignments, varying in different directions of  gaze, which can 
subsequently result in diplopia. Strabismus surgery although an option 
does not correct the underlying innervation abnormality nor does it 
restore full eye movement.4  Further more complications of  surgery may 
jeopardize the binocular function of  a patient with full binocular 
potential. Implementing vision therapy should be considered in such 
patients. 
 
Conclusion: 
This case highlights traditional vergence and accommodative therapy 
activities in multiple gazes to allow our patient to alleviate asthenopia, 
reduce headache frequents and control diplopia in primary and superior 
gazes voluntarily. This allows our patient to study more comfortably and 
improve ability to complete binocular indirect ophthalmoscopy in all 
gazes, thereby increasing her overall academic performance.  

Figure A: Patient in natural superior gaze with observed 
exotropia OD. 

Figure B:. Patient demonstrating fusional ability without 
target in superior gaze. 

Figure C:  Patient works on proximal and voluntary 
convergence ability in superior gaze. 

Figure D: Patient works on convergence ability using single 
window aperture rule in superior gaze. BIM/BOP was 
incorporated to integrate accommodative skills and to 
solidify control. 

Figure E. Patient works on vergence facility in superior gaze, 
alternating fusion between base-in and base out demand. 
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Rachel	Fitzgerald,	O.D.,	Ka4e	Connolly,	O.D.,	F.A.A.O.	

Visit	#2	-	Assessment	and	Plan	
Intermi(ent	Alterna-ng	Exotropia:	Con4nue	with	3	BI	Fresnel	prism	to	
alleviate	diplopia.	Pa4ent	not	interested	in	ground-in	prism	at	this	4me.	
LeLer	sent	to	neurologist	with	findings.	RTC	x	3	months	for	diplopia	
follow-up.	
Latent	Nystagmus:	Monitor	at	follow-up.		

Pa4ent	Demographics:	61	yo	Caucasian	male		
Chief	Complaint:	new-onset	diplopia	
HPI:	OU,	x	several	months,	worse	at	the	end	of	the	day,	horizontal	only,	
worse	at	distance,	almost	constant,	no	new	neurological	symptoms										
(	-	dizziness,	headaches,	loss	of	sensa4on)	
Medical	History	
Parkinson’s	Disease	(x	3	years),	Chronic	Inflammatory	Demyelina4ng	
Polyneuropathy	(x	6	years),	Diabetes	Type	2	(x	38	years),	Hepa44s	B	(x	44	
years),	Depression	(x	10	years)	
Medica4ons	
Lantus,	Calcium	Acetate,	Carvedilol,	Humulin	R,	Carbidopa-Levadopa,	
Pramipexole,	Renvela	
Allergies	
Albuterol	

Visit	#1	-	Assessment	and	Plan	
Intermi(ent	Alterna-ng	Exotropia:	Release	3	BI	Fresnel	prism	over	OS	to	
alleviate	diplopia.	LeLer	sent	to	neurologist	with	findings.	RTC	x	1	month	
for	diplopia	follow-up.	
Latent	Nystagmus:	Monitor	at	follow-up.		

CC:	61	yo	Caucasian	male	returns	as	directed	for	follow-up	on	diplopia	
HPI:	no	diplopia	with	current	Fresnel,	no	visual	complaints	

Visual	Acuity	cc	(	with	Fresnel	
over	OS)	

20/25-2	OD	(PHNI)	
20/70	OS	(PHNI)	

Cover	Test	(with	Fresnel)	 6	exophoria	at	distance,	10	IAXT	at	near	
(10%	frequency)	

EOMs	 Full	OU,	No	latent	nystagmus	noted	

Refrac4on/Final	Rx	 OD:	+1.00-0.75x090	(1.5	BI)		
OS:	+1.50-0.75x075	(1.5	BI)	
VA	with	refrac4on:	20/25	OD,	OS	

Visit	#3	-	Assessment	and	Plan	

-  Both	Parkinson’s	Disease	and	Chronic	Inflammatory	Demyelina4ng	
Polyneuropathy	impact	muscle	movements	and	thus	could	impact	
one’s	control	of	eye	movements	and	convergence.	

-  The	ocular	presenta4on	of	PD	and	CIDP	may	be	highly	variable.	
-  While	difficul4es	in	convergence	with	PD	have	been	previously	studied	

and	documented,	ocular	findings	with	CIDP	have	not	been	well-
inves4gated.	

-  Treatment	op4ons	for	adult-onset	diplopia	may	include	prism,	vision	
therapy,	single-vision	glasses,	surgery,	and	monitor.	

-  With	adult-onset	strabismus,	Fresnel	prism	may	be	a	good	op4on	to	
further	assess	strabismus	before	prescribing	ground-in	prism.	

-  Adult	pa4ents	with	new-onset	diplopia	and/or	strabismus	should	be	
rou4nely	followed	to	rule	out	the	presence	of	a	neurological	or	
systemic	origin.		

-  Findings	should	be	communicated	with	the	pa4ent’s	PCP	and/or	
neurologist	to	beLer	address	the	condi4on.		

-  With	inconsistent	findings	and/or	an	incomitant	devia4on,	
neurological	imaging	may	be	necessary.	

Visual	Acuity	cc	 OD:	20/25-	
OS:	20/25-		

Cover	Test	 8	IAXT	at	distance,	4-6	IAXT	at	near		
75%	frequency	at	distance	and	near	

Pupils	 PERRL,	Sluggish	1+	OD/OS,	(-)	APD		

EOMs	 Full	OU,	Slight	underac4on	SR	OS	(not	
consistent	with	comitancy	tes4ng)	

Latent	nystagmus	in	primary	and	upgaze,	
OD=OS	

IXT	Scale	 	3	at	distance	and	near	

Comitancy	Tes4ng	 Comitant	devia4on	in	all	9	direc4ons	of	gaze	

Visit	#1:	Per4nent	Examina4on	Findings	

-  Life4me	risk	of	being	diagnosed	with	strabismus	is	~4%6	

-  Adult-onset	strabismus	most	commonly	develops	due	to	trauma,	post-
surgical	complica4ons,	cranial	nerve	palsies,	or	neurological	
condi4ons6	

-  Occur	most	frequently	in	the	8th	decade6	

-  Paraly4c	is	the	most	common	origin	(44.2%)	followed	by	
convergence	insufficiency	(15.7%).6	

-  Treatment	includes	prism	(ground-in	or	Fresnel),	vision	therapy,	
surgery,	or	monitoring	

-  Parkinson’s	Disease	(PD)	–	neurological	‘movement’	disease	resul4ng	
from	a	deficiency	of	dopamine	in	areas	of	the	midbrain1	

-  Prevalence:	1/750	adults	(increased	risk	with	age)1	
-  Most	commonly	characterized	by	akinesia,	rigidity,	and	tremor1	

-  Ocular	Abnormali4es:	impaired	convergence,	abnormal	saccades	
and	smooth	pursuits,	impaired	ver4cal	gaze,	ocular	tremor,	poor	
pupillary	reac4vity,	impaired	color	vision,	decreased	contrast	
sensi4vity,	reduced	blink	reflex,	decreased	corneal	sensi4vity,	
and	visual	hallucina4ons2	

-  Convergence	insufficiency	is	the	most	common	cause	of	diplopia	
in	pa4ents	with	Parkinson’s	Disease	and	is	largely	due	to	
decreased	convergence	fusional	amplitudes	as	the	disease’s	
dura4on	increases.	Diplopia	omen	increases	with	disease	
progression.5	

-  Chronic	Inflammatory	Demyelina4ng	Polyneuropathy	(CIDP)	–	an	
acquired	disease	involving	the	peripheral	nerves	and	nerve	roots3	

-  Most	commonly	presen4ng	between	40-60	years	of	age	with	a	
slightly	higher	incidence	in	males4	

-  Omen	presen4ng	with	weakness	and	hyporeflexia	or	areflexia	
most	commonly	in	the	distal	upper	and	lower	extremi4es3	

-  Ocular	findings	are	not	well-documented.	Reports	of	facial	nerve	
palsy,	proptosis,	and	lid	retrac4on	were	documented	and	
believed	to	be	secondary	to	CN	III	and	V	hypertrophy.3	

-  Ophthalmoplegia	is	uncommon	and	only	occurs	in	3-8%	of	
pa4ents.	Ophthalmoplegia	may	precede	systemic	manifesta4on.
3	
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Background	

Case	

Discussion	

Visit	#2:	Per4nent	Examina4on	Findings	

Intermi(ent	Alterna-ng	Exotropia:	Release	new	SpecRx	with	3	BI	prism	
to	alleviate	diplopia.	LeLer	sent	to	neurologist	with	findings.	Return	to	
Ocular	Disease	Clinic	for	rou4ne	care.	Con4nue	care	with	
ophthalmology	for	diabe4c	re4nopathy	management.		
Latent	Nystagmus:	Monitor	at	rou4ne	exam.		

Visit	#3	–	Per4nent	Examina4on	Findings	

Visual	Acuity	cc	 OD:		20/30	
OS:	20/40+	

Cover	Test	(with	Fresnel)	 Orthophoria	at	distance,	8	exophoria	at	
near	

EOMs		 Full	OU,	No	latent	nystagmus	noted,	no	
diplopia	in	9	direc4ons	of	gaze	

CC:	61	yo	Caucasian	male	returns	as	directed	for	diplopia	follow-up	
HPI:	no	diplopia	at	distance	or	near	with	Fresnel	prism,	no	changes	in	
vision,	doing	well	according	to	neurologist	

Figure	1:	Pa4ent	with	3	BI	Fresnel	prism	applied	over	OS.	

Previous	Ocular	Hx:	Moderate	Non-Prolifera4ve	Diabe4c	
Re4nopathy	OU	with	DME	OD	and	CSME	OS	
Previous	BV	Findings:	mild	exophoria	at	distance	and	near	cc	
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Children with special needs are defined as those who “have or are at increased risk for a 
chronic physical, developmental, behavioral or emotional condition and who also require 
health of a type or amount beyond that required by children generally.” 1  The prevalence 
of children with special needs has increased to approximately 15% of children under the 
age of 18 in the US.2   These children are a part of a heterogeneous population with a wide 
range of diagnoses and degree of functional limitations.  They all require an elevated need 
for services which typically involve a variety of health care settings and professionals.  
 
A recent report on the provision of health care to children with special needs identified the 
“capacity, competency and diversity of the workforce” as a major challenge in the delivery 
of high-quality services. 3 Optometrists in a variety of settings, ranging from private 
practices to hospital-based clinics, can help fill this gap and provide the high quality eye 
care these children need and deserve.   
 
This poster will present 2 cases involving children with special needs where compliance 
with spectacle wear was a major consideration in the assessment and plan.   
 

INTRODUCTION 

Case #1 

Case #2 

CONCLUSIONS 

AN is a 10 year old white male with intractable epilepsy. An evaluation of visual function 
was requested by his school, to determine if vision education services are warranted in his 
IEP (Individualized Education Plan).  AN experiences multiple seizures  especially during 
sleep.  His medications to reduce the seizures include Dilantin, Onfi and Banzel. He is non-
verbal, but his father reported that he “understands everything.” The night before the 
exam, AN experienced a seizure which required dosing with an “emergency medication.” 
As a result, he was very tired and fatigued during the exam. Despite his fatigue, he was 
visually engaged with and manipulating a “busy-box” toy. AN is wheel-chair bound.  
 
AN had spectacles that were approximately 1 year old but would not wear them.  His 
father was concerned because AN would be attending a new school and wanted him to 
have every possible advantage in his educational setting.   
 
Relevant findings were as follows: 

A partial prescription was chosen in an attempt to increase compliance with spectacle 
wear.  Strategies were discussed to encourage AN to wear the Rx especially in school.  
Vision education services were recommended especially to help AN engage more with his 
communication device.  
 
AN returned for a follow-up visit 6 months later.  Seizure activity had increased probably 
due to the onset of puberty and his neurologist was in the process of modifying his 
medications and dosing. His parents reported that compliance with spectacle wear had 
improved only slightly.  He wears them in school and the speech and language therapist 
feels his communication skills are improving. AN responded to Teller Acuity Cards and 
visual acuity with correction OU was 20/94.  All other findings were stable.  His Rx was not 
changed but a referral was made for a VEP.   
 

TC  is an 11 year old boy with autism.  The chief complaint was skipping words when reading 
which had been attributed to a “tracking issue” by another optometrist.  Glasses were 
prescribed but TC was reluctant to wear them.  When he did wear them, his mother noticed 
that he seemed to blink frequently and constantly push the glasses on the bridge of his nose. 
She was seeking a 2nd opinion concerning his need for glasses and other possible 
interventions to help TC.  
TC was doing well in his middle school.  He was in an inclusive class for most of the school day 
and receiving occupational therapy services.  He had no medical issues or allergies and was 
not taking any medications.  
 
Relevant findings were as follows: 
 

With the new Rx in a trial frame, VAs were stable at 20/25+ OD, OS, OU.  However, his NPC 
improved to 4”/5” and he obtained 100 sec on Wirt circles.  TC seemed comfortable with the 
new Rx and he was no longer blinking or pushing on the frame.    
 
The quality of TC’s eye movements during pursuits and saccades was noticeably deficient for 
an 11 year old child.  Instead of initiating a vision therapy program, a list of simple eye 
movement activities was given to his occupational therapist who agreed to incorporate them 
into his program.   
 
During a telephone call 3 months later, TC’s mother reported that he was wearing his glasses 
almost all the time, he was no longer blinking or pushing them on his nose, and his 
performance in reading and writing had improved dramatically.  A follow-up examination is 
scheduled in April.  
 

AN and TC both have significant amounts of astigmatism and both had been prescribed full 
corrections.  IN AN’s case, because he is non-verbal and it is difficult to obtain measurements, 
his Rx was based on his cycloplegic findings. Slotnick, Baxstrom and Clopton 4 remind us that 
in the special needs population, “the full amount of cylinder often is not needed and may 
actually be problematic for adaptation.” Although the full cylinder ensures the sharpest 
image falls on the retina, it also has “side effects,” such as changes in magnification, motion 
parallax, and spatial distortions.  Children with special needs may be hypersensitive to many 
of these effects, and therefore prefer blur. In both cases, less is more: providing a partial Rx 
proved effective in improving compliance and performance.   

Visual acuities  Not responsive to multiple types of 
measurement 

CT/Hirschberg No strabismus  

Ocular Health  All WNL 

Current Rx +3.50 -4.00 x 180 
+4.00 -4.00 x 180 

Retinoscopy +2.00 -4.00 x 180 
+3.00 -4.00 x 180 

New Rx +1.50 -2.00 x 180 
+1.50 -2.00 x 180 

Relevant findings were as follows: 

 

VA sc distance 20/25 OD, OS, OU 

VA sc near 20/20 OD, OS, OU 

Ocular Health All WNL 

Habitual Rx +1.75 -2.25 x 180 
+1.00 -2.00 x 175 

VA cc distance 20/25+ OD, 20/20 OS, 20/20 OU 

VA cc near  20/20 OD, OS, OU 

CT sc Ortho distance and near 

NPC sc 8”/9” OS out, diplopia, poor regrasp 

Stereo Unresponsive to Randot or Wirt circles 

Retinoscopy +1.50 -2.00 x 180 
+1.00 -2.00 x 180 

New Rx +0.75 -1.00 x 180 
+0.50 -1.00 x 180 

REFERENCES 

1. McPherson M, Arango P, Fox H, et al. A new definition of children with special health 
care needs. Peidatrics 1998;102;137-40.  
2. Us Dept of Health and Human Services, Health Resource and Services Administration, 
Maternal and Child Health Bureau. The National Survey of Children with Speical Health 
Care Needs Chartbook 2005-2006. Rockville MD: US Dept of Health and Human Services: 
2007.  
3. Strickland B, van Dyck PC, Kogan M, Lauver CL, Blumberg SJ, Bethell CD, Newacheck 
PW. Assessing and ensuring a comprehensive system of services for children with special 
health care needs: a public health approach. Am J Public Health 2010;101:224-231.  
4. Slotnick S, Baxstrom C, Clopton J. Optometric management of functional visual 
disorders. In: Visual Diagnosis and Care of the Patient with Special Needs, Taub M, 
Bartuccio M, Maino D, Eds. Phila: Wolters Kluwer Health; 2012.  

Surgical Treatment of an Adult Patient with Infantile Onset Esotropia
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ABSTRACT
Infantile onset strabismus is often associated with sensory anomalies that reduce the potential for achieving normal binocularity in patients who seek treatment as 
adults. Anomalous correspondence, eccentric fixation, suppression, amblyopia, dissociated vertical deviations, nystagmus and sensory fusion dysfunction are among the 
conditions associated with infantile strabismus. This case report follows a patient with infantile esotropia who had multiple regressions following surgical treatment as an 
adult.

CONCLUSION/DISCUSSION
Patients with infantile strabismus who seek treatment as adult may have limited potential for normal 
binocular vision due to longstanding sensory anomalies. Few cases with detailed assessment of 
sensory status pre and post-surgery are available. Understanding how sensory anomalies affect 
surgical outcome, or change after surgery, is important in determining prognosis for stable surgical 
success, as well as understanding why or which patients are at greater risk for regression following 
surgical treatment of infantile onset strabismus in adults.
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CASE HISTORY
A 57 year old white female presents for assessment of inward eye turn since birth.  She was recommended a 
second surgery and presents for a second opinion.  She had strabismus surgery in 1993, which provided good 
initial cosmetic improvement but has since regressed.  She is unhappy with the current cosmesis of her eyeturn. 

Exam 1  (03/14/16)
23 yrs post first surgery

Exam 2   (07/18/16)
3 months post second surgery

BCVA thru SCL
OD -12.00DS 
OS   -9.00DS

OD: 20/20-
OS: 20/20-2

OD: 20/20
OS: 20/20-1

Cover test (c SCL) D: >45 CAET, 2 CRHT
N: >45 CAET, 2 CRHT
SPCT = 25 ET

D: 20 CAET
N: 12 CAET

Sensory Fusion Randot & Fly: (-) global stereopsis
(-) local stereopsis

Centration point: 14 cm
No sensory fusion at centration point

Patient reported profound sense of depth and float immediately 
after surgery, but has slowly lost that perception.
Butterfly: (-) global stereopsis,  Wirt circles: (-) local stereopsis
Amblyoscope: (-) 3rd degree fusion, (+) 2nd degree peripheral fusion 
Worth Dot 
Test 

Distance Intermediate Near

Bright OD suppression Eso diplopia Eso diplopia
Dim Eso diplopia OS suppression Eso diplopia

Correspondence Amblyoscope Test:
Objective = 61 eso
Subjective = 42 eso
Douse = (+) movement

Assessment: 
• Unharmonious AC
• Angle of Anomaly = 21pd

Amblyoscope Test:
Objective = 22 eso
Subjective = 10 eso
Douse = (+) movement
Anomalous fusion range: 10 pd divergence, 20 pd convergence

Assessment: 
• Unharmonious AC
• Angle of Anomaly = 12pd
Hering-Bielschowsky After-Image test: 
• (+) AC: Stable, uncrossed after images.  No indication of 

covariation or potential for NC fusion. 

Assessment/Plan Assessment:
• Large Angle, Comitant, Constant 

Alternating Esotropia, Unharmonious 
Anomalous Correspondence, Limited 
Stereo Fusion and Patient dissatisfaction 
with cosmetic appearance. 

Plan:
• Patient education about AC and 

prognosis for maintaining alignment 
post surgery.

• Continue with surgical consult for 
cosmetic alignment.

Assessment:
• Small, non-cosmetically apparent post-surgical regression of ET
• Unharmonious Anomalous Correspondence with Limited Stereopsis.
• Patient happy with cosmesis, but disappointed that the strong sense 

of depth disappeared after a few weeks.
Plan:
• Patient education about AC and potential for building anomalous 

motor fusion ranges with VT.  Discussed risk of intractable diplopia 
with VT.

• Patient decided to wait on VT due to time commitment and distance 
to our practice.

Sensory Anomalies Associated with Infantile Onset Strabismus
Anomalous 
Correspondence 
(AC)

A neural adaptation to eye misalignment in which noncorresponding retinal points are linked 
in the visual cortex to provide an abnormal form of single binocular fusion (4). It acts to 
modify perceptual responses by means of sensory fusion process, so as to achieve and 
maintain single binocular vision, despite disparate stimulation associated with strabismus (3).

Suppression Many heterotropes exhibit normal correspondence, yet most do not manifest double 
vision. Monocular suppression intervenes to prevent diplopia. 

Eccentric 
Fixation (EF)

When an amblyopic eye attempts to fixate monocularly with an off-foveal site.

Dissociated 
Horizontal 
Deviation 
(DHD)

A change in horizontal ocular alignment, unrelated to accommodation that is brought about 
solely by a change in the balance of visual input from the two eyes.  Unequal sensory input 
to the two eyes causes an exodeviation greater in magnitude in one eye than the other during 
prism and alternate cover testing. In some instances, fixation with one eye evokes an 
esodeviation of the other eye during prism and alternate cover testing (2).  

Dissociated 
Vertical 
Deviation
(DVD)

Alternating hyperdeviation of the occluded eye, or a hyperdeviation of one eye without a 
corresponding hypodeviation of the contralateral eye; often accompanies infantile esotropia

Latent 
Nystagmus

Conjugate, horizontal, jerk nystagmus with a fast phase in the direction of the fixating eye, 
and with an amplitude that increased when the fixating eye was moved into an abducted 
position (2).  Congenital nystagmus is associated with dampening with convergence/eye 
closure, absence of oscillopsia, presence of a null point, equal amplitude in both eyes, ability 
to invert an OKN response, and the presence of a latent component.
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�BACKGROUND

A patient presented with a traumatic and acquired brain injury with complaints of 

field loss and distortion of space. Prism was used in order to change his environment 

back to the patient’s interpretation of normal.

�INTRODUCTION

Prism is used in order to bend and alter light. The light is deviated toward the base 

of the prism and the object viewed through the prism appears to move toward 

the apex. There are various ways to prescribe prism such as corrective, relieving, 

inverse, over-corrective, yoked, non-yoked, or sectoral. Many optometrist prescribe 

prism in order to correct or relieve misalignment of the eyes. The prism is prescribed 

based on the chief rays that lands on each fovea. However, prism not only has an 

effect on the central vision but also impacts the peripheral vision. The prism has 

the power of altering a person’s surrounding. Traumatic and acquired brain injury 

patient who complain of uneasiness in their environment and distortions of space, 

can benefit greatly to even small amounts of prism.

TABLE 1:  REFRACTIVE AND BINOCULAR VISION EXAM FINDINGS

Unaided VAs OD: 20/25 OS: 20/70+

Distance Cover Test 5 exophoria

Near Cover Test 8 exophoria

Vertical vergence at distance over OS BD: 2/0 BU 4/3

Maddox rod
Right hyperphoria worse 
in left gaze

Manifest Rx
OD:  +0.75-0.75x090
Prism:  0.50BI, 0.50BD
Add:  +2.50

OS:  Plano
Prism:  0.50BI, 0.50BU
Add:  +2.50

Distance BCVA OD: 20/20 OS: 20/70

�CASE REPORT

The patient in this case is a 61 year old white male. He suffered from a right occipital 

lobe CVA which led to falling and hitting his head. The patient reported loss of vision 

to the left side. He stated that everything “looked curved” which made it difficult to 

walk around in space. He also stated that he had experienced loss of depth perception 

that was making him dizzy. The patient denied double vision. The patient has history 

of trauma in the left eye. He was involved in a car accident when he was 19 years old. 

He reports never being able to see well out of his left eye since the accident. Visual 

field test and confrontation fields displayed left homonymous hemianopsia. His pre-

scription was trial framed with 1.0 prism diopter base in and 1.0 prism diopter base 

down over the right eye. The patient had an “ah-ha” moment as he walked down 

the hall. He reported increase in comfort while walking, as his environment was 

no longer curved. His wife 

reported he has not walked 

that fast since the stroke, two 

months ago. The patient was 

diagnosed with a left homon-

ymous hemianopsia and right 

CN 4 palsy. Bifocal glasses 

were prescribed for full time 

wear. The patient is currently 

doing vision restoration thera-

py. Since the patient has been 

wearing the glasses, he reports walking with ease, no longer bumping into objects, 

and he no longer loses his way.

�DISCUSSION

The uses of lenses are much more than 20/20 vision and foveal alignment. Considering 

the unequal acuities, the ocular misalignment is not creating double vision or eye 

strain for the patient. Instead the misalignment is creating a shift and/or rotation in 

his peripheral vision in each eye. Prism is most commonly used to align the eyes 

with the diverted chief rays so that the image lands on both foveas but not in this 

case. The prism is creating a spatial transformation and fusing the peripheral vision. 

By shifting and straightening the patient’s space, he is able to establish himself in 

space, organize his surroundings and confidently move around in his environment. 
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�BACKGROUND
Vertical deviations are common, with an estimated prevalence of 7%-52%.1 The prevalence of 
symptomatic vertical phoria is approximately 9% of the general population.2 Vertical heterophorias 
can cause a constellation of troubling symptoms including dizziness, nausea, lightheadedness, 
sensitivity to light, neck and shoulder pain, headaches, and reading difficulty.3,4,5 Vertical phorias 
may be apparent on traditional phoria testing, but they may also be latent during the clinical 
examination.6 Furthermore, vertical heterophorias can decompensate over time. Vision therapy 
or a combination of vision therapy and prismatic correction have been shown to be the most 
effective treatment options for patients with vertical deviations.1,7 When a vertical phoria is not 
apparent on the clinical examination, but the patient shows multiple signs and symptoms of a 
vertical deviation, a closer look with more in-depth diagnostic testing should be considered.

�CASE PRESENTATION
LL, a 51-year-old Caucasian female, presented with complaints of feeling like she was “falling 
forward and to the left” for the past eighteen months. These symptoms occurred frequently 
throughout the day, although they did not occur every day. She reported having a few days of 
symptoms followed by a few days without symptoms. Triggers were non-specific and included 
standing or sitting still, busy surroundings, patterned wallpaper and carpet, crowded rooms, and 
bright lights. She also reported blurred vision OS with correction. She further reported having 
headaches in the occipital region that were described as a dull ache. Her medical history was 
positive for seasonal allergies, sinus congestion, tension in the neck and shoulders, and prior 
situational depression. Her ocular history was unremarkable.

Her prior workup for the current condition included a CT scan, an MRI, blood work, cardiac testing, 
VOR testing, and ENT, neurology, and ophthalmology evaluations. These tests were reported as 
negative. She was diagnosed with migraines by her neurologist and started on a beta blocker, 
which subjectively did not improve symptoms. She was referred for physical therapy to improve 
imbalanced feelings as well as vestibular/occupational therapy to focus on vestibular integration 
for dizziness. Her occupational therapist suggested she be evaluated for potential vision therapy. 
She presented to vision therapy clinic for a vision therapy evaluation (Table 1) and was diagnosed 
with saccadic dysfunction and enrolled in weekly vision therapy sessions to improve symptoms.6 

The initial evaluation was performed by another attending, but all therapy was performed by the 
authors of the study.

TABLE 1:  PRESENTING EXAM FINDINGS*  *Measured by a di� erent attending

TEST CLINICAL FINDINGS

Distance Visual Acuity 20/20 OD  20/20-2 OS  20/20 OU distance

Near Visual Acuity 20/40 OD  20/30 OS  20/30 OU near 
Reported vertical diplopia OS during near VA’s

Current Rx Acuvue Oasys -10.50 DS OD  -11.00 DS OS

EOMS Full range of motion OU

Pupils Physiological Anisocoria (-) APD OD, OS
6mm to 3 mm OD; 5 mm to 2 mm OS 

TEST CLINICAL FINDINGS

Distance Vergences x/10/6 BI  
x/30/16 BO

Near Vergences 6/14/12 BI  
14/45/18 BO

Cover Test Distance Orthophoria

Cover Test Near 6 EP'

Read-A-Lyzer Increased fixation duration (0.37 seconds)

Physical Observation Broad unsteady gait noted

In therapy, LL stated that her left eye felt “shimmery” and that her eyes were not working very 
well together. On observation, she had a variable head tilt, so a 1 BD prism was held in front of 
her OS which improved symptoms. When the orientation of the prism was reversed (1 BU OS), 
the symptoms became noticeably worse. The patient was given a 1D loose prism to take home. 
She reported that her symptoms improved significantly in different settings using the loose prism. 

The patient preferred to remain in soft contact lenses as her primary vision correction. A pair of 
custom X-Cel FlexLens soft contact lenses were fitted: -9.50 DS OD and -10.50 DS/1.5 BD OS. 
Prism power in the lens is available from 1.5BD to 2BD in 0.5 diopter steps, so a 1.5 BD was 
selected as the most appropriate choice for the patient. 

�TREATMENT OUTCOME
After one month of prism correction, LL returned to all of her daily living activities with her previous 
symptoms resolved. She graduated from a program of vision therapy after 11 VT sessions based 
on the results of a progress exam and continued daily wear of the vertical prism contact lenses to 
manage symptoms (Table 2). On follow up, when the prism contact lens was removed, the patient 
reported an immediate feeling of dizziness and imbalance. She felt like she was “in a cave” and 
things around her were moving without the prism. Objectively, she appeared to be less balanced 
with a broader stance when walking when the prism was removed.

TABLE 2:  VISION THERAPY PROGRESS EXAM FINDINGS
TEST CLINICAL FINDINGS

Von Graefe 2 Exo, 1 Left Hyper

Sheedy Disparometer Ortho horizontally, ortho to 1 left hyper

Wesson Card Ortho horizontal and vertical

Cover Test Distance Ortho horizontal and vertical

Cover Test Near 3 XP’ and ortho vertical

Distance Vergences with Vertical Prism CL BI Distance: 8/9/4  
BO Distance: 10/22/16

Near Vergences with Vertical Prism CL BI Near: 10/24/20  
BO Near: 14/22/12 

Vertical Vergences with Vertical Prism CL 3/1.5BD OD, 2/1 BU OD  
2/1 BD OS, 3/2 BU OS

Vertical Vergences without Vertical Prism CL 4/2 BD OD, 2/1 BU OD  
2.5/2 BD OS, 2.5/1 BU OS

Physical Observation Steady gait, no imbalance when walking

TABLE 3:  SAMPLE VISION THERAPY PROGRAM FOR DIZZINESS AND VERTICAL PHORIAS
AREA OF EMPHASIS VISION THERAPY ACTIVITY

Vertical Vergence 

• VTS4 Multiple Choice Vergences – Vertical Sequence
• Visicare Vertical Fusion Cards
• Split Prism Marsden Ball
• Brock String

• 4 Vertical Fusion Target Set
• Barrel Card
• Vectograms using horizontal 
    and vertical protocol

Vestibular 
Integration

• Wolff wand saccades on balance board
• Incorporating head and body movement into therapy activities.
• Hart Charts Saccades on 3 walls turning the head to view each chart
• Greenwald Eye Movements

Pursuits
• AN Star
• Pegboard Rotator

• Eye Control
• Coin Circles

• Marsden Ball Tracking

Saccades • Near Far Hart Chart
• Hart Chart Column Jumping

• Ann Arbor Michigan Tracking
• Dotting O’s

�CONTACT LENS INFORMATION
TABLE 4:  BASELINE REFRACTIVE AND KERATOMETRIC DATA

EYE
SPHERE 

(DS)
CYLINDER 

(DC)
AXIS 

(Degrees)

SER (DS) 
before 

vertexing

SER (DS) 
after 

vertexing
FLAT K 

(D) STEEP K (D)

STEEP 
AXIS 

(Degrees)

OD -10.50 -0.75 105 -10.87 -9.72 45.25 45.75 65
OS -12.75 -0.75 140 -13.12 -11.44 45.25 46.5 87

TABLE 5:  CONTACT LENS PARAMETERS8,9

EYE PRODUCT
BC 

(mm)
DIAMETER 

(mm)
POWER 

(DS)
PRISM 
(p.d.) MATERIAL 

PERMEABILITY 
(ISO Dk)

OD
Flexlens 

(XCel Contacts)
8.3 14.3 -10.00 0.00

erofilcon A 
(Definitive 74, Contamac)

60

OS
Flexlens 

(XCel Contacts)
8.3 14.3 -11.00 1.50

erofilcon A 
(Definitive 74, Contamac)

60

LENS DESIGN AND SELECTION

The patient was fit with a custom soft lens based on her baseline refractive and keratometric 
data. (Table 4). Given the need for the inclusion of base-down prism in the left eye and the highly 
myopic prescription, a custom soft lens was designed in a material which would offer the highest 
available oxygen permeability.

The Flexlens Custom Sphere (Xcel Contacts) is available in BC’s 8.0 to 9.2 mm in 0.1 mm steps, 
diameters 10.0 to 16.0 mm in 0.1 mm steps, prism powers 1.5 to 2.0 p.d. in 0.5 p.d. steps and 
powers -40.00D to +40.00D.10

The final lens parameters are shown in Table 5. The initial OD lens power ordered was a -9.00 
DS (20/25+), over refraction fluctuated from -0.25 to -1.00 (20/20). It was reordered as -10.50 
(20/20-3), over refraction +0.50 (20/20) before settling on the final parameters of -10.00 (20/20), 
over refraction plano. The initial OS lens became the final lens -11.00 (20/20), over refraction 
plano. Lenses centered in both eyes with full coverage and 0.25 mm lag and 0.50 mm sag. Patient 
comfort and vision has remained stable with alleviation of initial symptoms and was released to 
return in one year. Care system dispensed was Clear Care (Alcon).

�DISCUSSION
Vertical heterophoria should be included in the differential diagnosis when a patient presents with 
vague complaints of dizziness, headaches, and imbalanced feelings. A careful case history should 
be taken from a patient with a suspected vertical deviation with attention to any medications taken, 
any prior head or eye trauma, previous eye surgeries, previous head and neck surgeries, and any 
prior treatment for the current condition. Physical observations such as a head tilt or unusual head 
posture should be noted. Testing for a suspected vertical deviation when no vertical movement is 
present on a primary gaze cover test should include Maddox Rod, Von Graefe phorias, vertical Von 
Graefe vergences, and cover testing in nine fields of gaze. When no objective motion is present on 
the cover test, subjective phi motion can be assessed as an additional way to evaluate a vertical 
phoria.5 Further testing may include assessing the associated phoria or the fixation disparity by 
using the Sheedy Disparometer, the Wesson Card, or the Mallet Box. Vision therapy alone or 
vision therapy in combination with vertical prism incorporated into optical correction, whether 
glasses or contact lenses, is an effective treatment option for managing a wide variety of patients 
with symptomatic vertical phorias.1
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A depiction of how a brock string might look to a patient with a vertical deviation, with 
one string coming from the line of sight and one string from either above or below the 
line of sight, depending on the orientation of the deviation.

Split Vertical Prism Marsden Ball, an activity for antisuppression and training vertical 
and horizontal fusion ranges.

Letter Tracking on Marsen Ball, an activity for training monocular and binocular pursuit 
eye movements.
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IntroducBon	
The	ves(bulo-ocular	reflex	(VOR)	occurs	when	the	semi-circular	canals	detect	changes	in	angular	
accelera(on	of	the	head.	Upon	cessa(on	of	a	constant-velocity	movement,	post-rotary	nystagmus	
occurs	opposite	the	ini(al	head	rota(on.	The	direc(on	of	the	post-rotary	nystagmus	can	promote	
abduc(on	in	a	pa(ent	with	esotropia.	Techniques	involving	these	subcor(cal	reflexes	are	the	basis	
for	this	treatment	modality.		

	
VesBbulo-Ocular	Reflex	
•  Keeps	images	stable	on	the	re(na	during	brief	head	movements	
•  Serves	to	prevent	re(nal	image	slip,	which	can	lead	to	oscillopsia	and	visual	blur	
•  The	eyes	rotate	at	the	same	velocity,	but	in	the	opposite	direc(on,	as	head	rota(on	
•  Example:		if	one	is	fixa(ng	a	target	straight	ahead	and	rotates	their	head	to	the	leN,	the	eyes	

should	move	to	the	right	
•  Latency	of	16	ms	
•  Made	up	of	a	slow	component	and	a	fast	component	

•  The	slow	component,	which	is	the	subcor(cal	por(on,	is	present	at	birth	
•  The	fast	saccadic	return,	which	is	cor(cally	driven,	may	or	may	not	be	present	at	birth	

	
VesBbular	Anatomy	
Peripheral	ves(bular	system	(Fig.	1)	
•  Three	semi-circular	canals	
•  Otoliths:	utricle,	saccule	
	

Central	ves(bular	projec(ons	
•  Ves(bular	nuclei	
•  Ascending	tracts	
•  Descending	tracts		

	
Semi-circular	canals	
•  Anterior	(Superior)	
•  Posterior	(Inferior)	
•  Horizontal	(Lateral)	
	

•  Each	semi-circular	canal	is	oriented	90	degrees	away	from	each	other	
•  Anterior	and	posterior	canals:	oriented	45	degrees	on	either	side	of	the	parasagi\al	plane	
•  Horizontal	canal:	oriented	30	degrees	above	the	axial	plane		
•  The	semi-circular	canals	act	like	func(onal	pairs	

•  If	you	excite	a	semi-circular	canal	on	one	side	of	the	head,	you	inhibit	the	other	on	the	
opposite	side	of	the	head	that	lies	roughly	within	the	same	plane	

	
Physiology		
•  Each	semi-circular	canal	contains	endolymph,	a	viscous	fluid.		
•  On	one	por(on	of	each	semi-circular	canal,	there	is	a	dila(on,	known	as	an	ampulla,	in	which	a	

gela(nous	mass,	known	as	a	cupula,	is	located	(Figure	2).	
•  Within	the	cupula	are	ves(bular	hair	cells,	innervated	by	bipolar	sensory	neurons	of	the	

ves(bular	nerve.			
•  With	rota(onal	accelera(on	of	the	head,	endolymph,	due	to	iner(a,	does	not	move	ini(ally	

with	the	head	rota(on		
•  There	is	a	net	displacement	of	the	endolymph	that	pushes	on	the	cupula,	and	bends	the	

embedded	hair	cells.	This	causes	release	of	an	ac(on	poten(al	and	ac(va(on	of	the	ves(bular	
nerve.		
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Case	PresentaBon	
A	9	year	old	male	presented	to	the	University	Eye	Center	with	concerns	of	decreased	vision	in	his	
right	eye	and	a	constant	right	esotropia.	His	mother	reports	that	she	ini(ally	no(ced	the	eye	turn	
prior	to	6	months	of	age,	and	he	had	strabismus	surgery	on	his	right	eye	when	he	was	five	years	
old.	Upon	ini(al	evalua(on,	his	mother	reported	she	did	not	want	to	undergo	another	strabismus	
surgery	and	was	interested	in	only	pursuing	vision	therapy	
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Post-Rotary	Nystagmus	
•  A		jerk	nystagmus	that	occurs	secondary	to	cessa(on	of	a	constant-velocity	rota(on.		
•  Occurs	secondary	to	the	con(nued	movement	of	the	endolymph	secondary	to	iner(al	forces	
•  The	slow	phase	occurs	in	the	direc(on	of	ini(al	head	rota(on,	while	the	fast	phase	occurs	in	the	

opposite	direc(on.		
•  For	example:	if	one	rotates	to	the	leN	at	a	constant	velocity	and	then	quickly	stops	movement,	a	

jerk	nystagmus	would	be	observed	with	the	slow	phase	to	the	leN	and	a	fast	phase	to	the	right.		
		

Table	3:	RelaBonship	Between	Semi-Circular	Canals	and	Extra-Ocular	Muscles	

	
	
	
	
	
	
	
	
	
	
Discussion	of	Techniques	
Monocular	fixa2on	with	head	rota2ons:	
In	order	to	promote	abduc(on	of	the	right	eye,	the	pa(ent	wore	a	patch	over	his	leN	eye.	He	then	
fixated	on	a	target	in-front	of	him.	He	(lted	his	chin	down	by	30	degrees	and	rotated	his	head	from	
side	to	side	laterally	while	maintaining	fixa(on	straight	ahead.	When	his	head	was	towards	the	leN	
side,	his	right	eye,	by	way	of	the	ves(bulo-ocular	reflex,	was	in	a	posi(on	of	abduc(on.	Thereby,	the	
visual-ves(bular	interac(on	was	used	in	order	to	increase	range	of	mo(on	of	the	right	esotropic	eye.		
	

Spinning	with	post-rotary	nystagmus:		
The	pa(ent	closed	his	eyes	and	(lted	his	head	downwards	by	30	degrees.	He	was	then	spun	in	a	chair	
upwards	of	ten	(mes	to	the	right.	ANer	10	chair	spins,	he	had	to	quickly	stop,	open	his	eyes,	and	
perform	hart	chart	saccades.	This	technique	was	implemented	because	upon	stop-rota(on	both	eyes	
con(nued	to	move	with	a	jerk	nystagmus,	with	the	slow	phase	towards	the	right.	The	slow	phase	
served	to	move	both	eyes	to	the	right	in	a	yoked	fashion,	promo(ng	abduc(on	of	his	right	eye	in	a	
subcor(cal	manner,	while	having	him	perform	hart	chart	saccades	introduced	cor(cal	processing	to	
the	technique.		
	

Conclusion	
S(mula(ng	rota(onal	input	using	post-rotary	responses	involving	visual-ves(bular	interac(ons	were	
u(lized	with	this	pa(ent	since	tradi(onal	binocular	techniques	were	contraindicated	and	strabismus	
surgery	was	not	an	op(on.	The	u(liza(on	of	the	ves(bular	ocular	reflex	and	post-rotary	responses	
can	be	considered	as	an	alterna(ve	to	tradi(onal	strabismus	therapy.		

Ini(al	evalua(on	
	

•  DVA	cc:	20/200	OD,	20/20	OS	
•  Refrac(ve	error:	+3.50sph	OD,	+2.25sph	OS	
•  DCT:	35Δ		V-pa\ern	constant	right	esotropia	
•  NCT:	50Δ		V-pa\ern	constant	right	esotropia	
•  Extra-ocular	mo(li(es:	abduc(on	deficit	OD,	OS,		DVD	

near	his	neutral	point	
•  Worth	4	Dot:	eso	diplopia	

Re-evalua(on:	session	8	
	
	
	

•  DVA	cc:	20/200	OD,	20/20	OS	
•  Amblyoscope:	Horror	fusionalis	responses	
•  DCT:	35Δ		V-pa\ern	constant	right	esotropia	
•  NCT:	50Δ		V-pa\ern	constant	right	esotropia	

Re-evalua(on	at	conclusion	of	21	
sessions	of	in-office	vision	therapy	
	

•  DVA	cc:	20/100	OD,	20/20	OS	
•  Refrac(ve	error:	+3.50sph	OD,	+2.25sph	OS	
•  DCT:	25Δ		V-pa\ern	constant	right	esotropia	
•  NCT:	25Δ		V-pa\ern	constant	right	esotropia		

Three	month	re-evalua(on	
	

•  DVA	cc:	20/100	OD,	20/20	OS	
•  DCT:	25Δ	V	pa\ern	constant	right	esotropia		
•  NCT:	25	Δ	V	pa\ern	constant	right	esotropia	
•  Amblyoscope	anomalous	correspondence	
	
The	pa(ent	was	instructed	to	discon(nue	ves(bular-based	
exercises	to	see	if	size	of	the	devia(on	persisted.		
	

Canal	 Excita(on	

Right	horizontal	canal	 Right	medial	rectus	
LeN	lateral	rectus	

LeN	horizontal	canal	 LeN	medial	rectus	
Right	lateral	rectus	

LeN	anterior	canal	 LeN	superior	rectus	
Right	inferior	oblique	

LeN	posterior	canal	 LeN	inferior	oblique	
Right	superior	rectus	

Right	anterior	canal	 Right	superior	rectus	
LeN	inferior	oblique	

Right	posterior	canal	 Right	superior	oblique	
LeN	inferior	rectus	

Techniques	used	in	vision	therapy:	
sessions	1-7	
	
	
	
	
	

Tradi(onal	vision	therapy	techniques	were	a\empted:	
•  Brock	string	
•  Luster	apprecia(on	
•  Quoit	vectograms	
•  GTVT	
•  Pola	mirror	
•  Accommoda(ve	rock	
•  VTS3	vergence	
•  Stepping	stones	to	fusion	
•  Patch	OS	2	hours/	day	

Techniques	used	in	vision	therapy:	
sessions	9-21	
	

Ves(bular-based	techniques	were	used:	
•  Post-rotary	nystagmus	with	chair	spins	to	promote	

abduc(on	of	the	right	eye		
•  Monocular	fixa(ons	while	rota(ng	the	head	laterally		
•  Turn	and	clap		
•  See	video	for	demonstra(on	of	techniques	

Pathway	of	the	Horizontal	VOR	

Fig	4.	A	three	to	four	neuron	arc	exists	to	connect	the	horizontal	canals	to	the	extra-ocular	muscles,	to	
cause	yoked	horizontal	eye	movements.		
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DISCUSSION 
The typical sequencing of a vision therapy plan for intermittent exotropia follows 
a logical progression that begins with improving monocular function first then 
improving binocular sensory motor fusion. Therapy starts at a working distance 
with targets that facilitate fusion. For most exotropic patients, vision training 
begins with large, stereo targets with peripheral suppression checks at near. 
These will be sequentially changed to smaller, flat fusion targets with foveal 
suppression checks at distance. Towards the later phases of the therapy, the 
patient should be able to maintain alignment without visual cues that help 
facilitate binocularity.1  
 

While the initial and intermediate phases of training will look alike for a majority 
of strabismic patients, the final phase techniques that maintain a phoric posture 
will differ as is demonstrated in these case reports.4 It is interesting to note that 
the top three exercises that were most often prescribed in office were 
completely different for the younger and older pediatric patient. For the younger 
patient, anti-suppression techniques and pathological diplopia procedures were 
incorporated heavily into the final phase of therapy while in the older patient 
these exercises were only included in the initial phase. Binocular 
accommodative change exercises were also in the top three training 
procedures for the younger patient to enhance fusional skills whereas in the 
older patient more emphasis was placed on accommodative-fusion flexibility 
exercises.  
 

Due to poor compliance with home therapy and reduced motivation, the 
number of sessions took longer for both the older and younger patient than it 
typically would for a motivated, cooperative, and mature patient. Many 
clinicians view treating patients with reduced motivation as challenging 
however treatment with optometric vision therapy can still be highly successful 
in eliminating asthenopia and the appearance of the deviation without the need 
for surgery.  
 
Sequencing therapy for younger pediatric patients may require adding blocks of 
breaks in between blocks of sessions in order for them to be able to mature 
and understand more complex techniques incorporated into the later stages of 
therapy. Older patients respond well to therapy despite poor compliance. The 
later phase of therapy displays how dynamic and tailored to each individual 
vision therapy programs can be in order to achieve the same goals.  

Basic exotropia accounts for 50% of all intermittent exotropias and is defined 
as a deviation of the eyes where the visual axes cross further away from the 
fixation point, is latent or manifest part of the time, and has about the same 
magnitude at distance and near.1-3 The efficacy of optometric vision therapy 
has been well defined by previous studies. The most important determinants of 
therapy success are maturity level, motivation, and cooperation. However this 
may not always be the profile of pediatric patients. Therapy in younger and 
older pediatric patients can still be effective despite poor compliance with home 
therapy and low maturity. The sequence and frequency of training procedures 
differed between ages. Techniques utilized in the final phases of therapy to 
maintain a phoric posture are quantified and contrasted.  

Younger Patient Profile: Patient DZ is a 6 year old Hispanic male with an 
intermittent alternating exotropia first noticed at 3 years of age. He had a history 
of part time patching the right eye for two hours per day for four months with 
poor compliance.   
 

Best corrected visual acuity was OD 20/20 and OS 20/20 at distance and near 
with an astigmatic spectacle correction (OD: Pl-1.00x015 and OS: +0.25-
1.00x180). Accommodative amplitude was reduced OD/OS. See Table 1 for 
base-line sensory and motor fusion findings.  
 

Diagnosis and Treatment Plan: Intermittent alternating exotropia at distance 
and near with accommodative insufficiency/facility. Therapy was aimed at 
improving oculomotor skills, accommodative amplitudes and facility, diplopia 
awareness, anti-suppression training, and increasing base-in and base-out 
vergence ranges. See Table 3 for descriptions of the final phase training 
techniques. 
 

Outcomes: See Table 1 for six months post-vision therapy findings. The 
younger patient had a total of 67 sessions of in office vision therapy (45 minutes 
each) to graduation. These sessions were scheduled over two years with 6 to 
12 month breaks taken due to the patient’s maturity level.  Each phase was 
approximately 20-25 sessions. Post-therapy the patient displayed alignment at 
distance and near, improved sensory and motor fusional abilities, and 
normalized accommodative facility with no suppression.  
 
Older Patient Profile: Patient KC is a 16 year old Asian male with an 
intermittent left exotropia, which has been gradually increasing in magnitude 
and frequency since receiving strabismus surgery (recess resect procedure on 
OS) at 12 years old. He reported asthenopia after prolonged near work or 
playing video games.  
 

Best corrected visual acuity was OD 20/20-2 and OS 20/20-2 at distance and 
near with a compound myopic astigmatism spectacle correction (OD: -7.75-
2.75x015 and OS: -10.00-3.25x170). Accommodative amplitude was reduced 
OD/OS. See Table 2 for base-line sensory and motor fusion findings.  
 

Diagnosis and Treatment Plan: Intermittent left exotropia at distance and near 
with accommodative insufficiency/facility. Therapy was aimed at improving 
accommodative amplitude and facility, diplopia awareness, anti-suppression 
training, and increasing base-in and base-out vergence ranges. See Table 3.  
 

Outcomes: See Table 2 for six month post-vision therapy findings. The older 
patient had a total of 45 sessions of in office vision therapy (45 minutes each) to 
graduation. Post-therapy the patient displayed alignment at distance and near, 
elimination of asthenopia, improved sensory and motor fusional abilities, and 
normalized accommodative facility with no suppression.  
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BACKGROUND 

Sensory fusion findings 
Diagnostic testing Pre-vision therapy Post-vision therapy 

Worth-4-Dot Flat fusion at all distances Flat fusion at all distances 

Clown Vectogram  BI: X/P/E 
BO: X/19/8 

BI: X/F/B 
BO: X/23/13 

Stereoacuity 250” RDS and 25” Wirt 125” RDS and 20” Wirt 

Keystone Visual Skills 
Test  

Distance: variable (under and 
over convergence) 
Near: under convergence 

Distance: expected 
Near: slight under convergence 
to expected 

Motor fusion findings 
Cover test (cc) Distance: 20 LX(T) 

Near: 30 AXT 
Distance: 16 XP 
Near: 12 XP 

Near point of 
convergence 

2”/5” + OS out To the nose (TTN) 

Phoria testing Distance: 4 exo 
Near: 4 exo-10eso 

Distance: 6 exo 
Near: 14 exo 

Vergence ranges  Distance BI: X/8/2 
Distance BO: X/4/2 
 

Near BI: X/16/8 
Near BO: X/12/10 

Distance BI: X/24/16 
Distance BO: X/30/18 
 

Near BI: X/30/24 
Near BO: X/36/16 

Table 1. Younger patient sensory motor findings pre- and 6 months post- therapy  

Table 2. Older patient sensory motor findings pre- and 6 months post- therapy  

Sensory fusion findings 
Diagnostic testing Pre-vision therapy Post-vision therapy 

Worth-4-Dot 
Crossed diplopia near and 
intermediate, OS suppression 
at distance  

Flat fusion at all distances 

Clown vectogram  BI: X/H/F 
BO: X/10/6 

BI: X/>33 
BO: X/>P 

Stereoacuity 250” RDS and 25” Wirt 250” RDS and 20” Wirt 

Keystone Visual Skills 
Test  

Distance & Near: high under 
convergence with intermittent 
suppression 

Distance & Near: expected to 
slight under convergence 

Motor fusion findings 

Cover test (cc) 
Distance: 12 LX(T), 6 
LHyperT 
Near: 14 LXT 

Distance: 14 XP 
Near: 20 XP 

Near point of 
convergence 1”/3” To the nose (TTN) 

Phoria testing Distance: 20 exo 
Near: 16 exo 

Distance: 16 exo 
Near: 19 exo 

Vergence ranges  

Distance BI: X/18/12 
Distance BO: X/4/2 
 

Near BI: 23/30/0 
Near BO: suppression 

Distance BI: X/18/15 
Distance BO: X/20/24 
 

Near BI: 20/33/22 
Near BO: X/38/36 

Table 3. Vision therapy techniques used in final phase of vision training 
Binocular 
accommodative 
change  

Binocular accommodative rock and accommodation-fusion 
exercises, administered after the establishment of acceptable 
base-in and base-out fusional ranges 

Near stereo/fusion 

Stereo awareness training in free space from 16 inches to 3 feet  
using Polaroid vectograms or VTS3 Randot stereo. Base-in and 
base-out disparities were used and appreciation of stereopsis was 
checked with SILO, float, parallax, and localization.  

Distance stereo/fusion Fusion exercises with stereo vectograms, prism flippers, and VTS 
4 at distance ranging from 3 to 20 feet from the patient.  

Fusion-
accommodation 
flexibility 

Change of vergences and accommodative demand exercises with 
vectograms incorporating alternating plus-lens and minus-lens 
rock with base-in and base-out flippers. 

Bead-string exercises Brock technique with voluntary convergence and jump ductions 
using physiological diplopia as a cue for binocularity. 

Anti-suppression Promoting awareness of pathological diplopia with the use of 
hand-held prisms or viewing targets through red and green filters 

Stereoscope  Fusion training using the Keystone series in the Telebinocular 
instrument or Brewster stereoscope. 

Figure 1. Frequency of treatment procedures used in the clinic during the final 
phases of vision training for younger and older pediatric patients 
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 Older Patient KC

Younger Patient DZ

Most therapy procedures used in office employed a combination of techniques 
proposed by Flax and Cooper to treat intermittent exotropia.3 The total number 
of sessions for each patient was divided into three equal blocks which made up 
the initial, intermediate, and final phases of therapy. At the initial and 
intermediate phases, the sequence and frequency of training procedures was 
similar for both the older and younger pediatric patient. In the initial phase of 
therapy, the greatest emphasis was placed on monocular accommodative 
exercises, monocular ocular motilities, and anti-suppression techniques. In the 
intermediate phase of therapy, bead string exercises and vectograms were 
frequently used at different distances. However in the final phase of therapy, 
the sequence and frequency of therapy procedures varied for the older versus 
younger patient. Table 3 lists descriptions of the categories of vision training 
procedures and examples of each. Figure 1 presents a graphical summary of 
the frequency of training procedures used in clinic and Table 4 lists the top five 
techniques used for both the younger and older pediatric patient in the final 
phase of therapy.  
 
 
 

 
  

Younger Patient DZ 
1. Anti-suppression 28% 
2. Near stereo fusion 23% 
3. Binocular accommodative change 10% 
4. Fusion-accommodation flexibility 10% 
5. Stereoscope 10% 

Table 4. Top five therapy techniques for the younger and older pediatric patient 
used in the final phases of therapy. 

Older Patient KC 
1. Fusion- accommodation flexibility 37% 
2. Distance stereo fusion 18% 
3. Bead-string exercises 16% 
4. Near stereo fusion 12% 
5. Stereoscope 10% 

At the final binocular evaluation and 6 month post- therapy evaluation both 
patients were graded as having excellent results which was defined by: 
 

1. Control score of 0 according to the Office Control Score on distance and 
near cover test.2 This is signifies a phoria even after dissociation.  

2. Patient free from asthenopia. 
3. Satisfactory binocular skills including: 

• At or above minimum expected values for base-in and base-out 
fusional ranges at 16 inches and 20 feet. 

• Appreciation of stereopsis at near. 
• Monocular and binocular accommodative facility within normal limits 

which is the ability to clear targets at 16 inches through +/-2.00 D 
lenses while maintaining fusion.  
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• Among these patients, those with right eye 
 domimamce (71%, 17 out of 24 subjects) showed right 
 VMSS (Fig 4.)

• However, all TBI patients with left eye dominance (6   
 out of 6 subjects) also showed Right VMSS 
◊  Left VMSS was only found in 8% of the right eye   

 dominant TBI patients (2 out of 24 subjects) and         
0% (0 out of 6) of the left eye dominant TBI patients.                

 (Fig 5.)

The authors would like to thank Dr. Eric Borsting of the 
Southern California College of Optometry (SCCO) at 
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production of this poster. 

ACKNOWLEDGEMENT

Eye  
Dominance Right VMSS Left VMSS

No Right/Left 
VMSS

(i.e. Anterior/
Posterior 

VMSS)

No VMSS Total

Right 17 2 3 2 24

Left 6 0 0 0 6

Total 23 2 3 2 30

Direction of VMSS and eye dominance in TBI patients
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• A prior retrospective study by Tong et.al. (2016) found  
 that Visual Midline Shift Syndrome (VMSS) was present       
 in  93% of TBI patients compared to 13% for non-TBI  
 patients.

• Right VMSS (82%) was far more prevalent than Left    
  VMSS (7%) or no horizontal VMSS (11%) in TBI patients.

• Porac & Coren (1986) suggested that visual localization  
 lies between the midpoint of the interocular axis and  
 the line of sight of the dominant eye in normal subjects.

• The purpose of this study is to determine if VMSS   
 direction is related to eye dominance in TBI patients. 

• TBI
◊   The majority (93%) of TBI patients showed VMSS   

 (28 out of 30 subjects) and right VMSS is most    
 prevalent (Fig.3). 

• Single-center retrospective study 
• Consecutive chart review (60 patients):

TBI PATIENTS NON-TBI PATIENTS

Chart Review Jan 2014 to Oct 2015 July to Oct 2015

Type of Exam 

Neuro-Optometric 
Examination

 (New patients) 

Optometric 
Examinations

(New or established 
patients)

Sample Size 30 30
Mean Age 40.4 25.4

Gender 43% male, 57% female 57% male, 43% female

Inclusion TBI, concussion, or car 
accident No prior history of TBI

Exclusion

Stroke, brain tumor, 
non-TBI brain injury, 
autism, wheel-chair 

bound

Stroke, brain tumor, 
non-TBI brain injury, 
autism, wheel-chair 

bound
 
• Data reviewed:

•    Presence and direction of VMSS in each group
•  Eye dominance as determined by Look-in-the-Tube       

 method:
◊ Patient was asked to use both hands to hold a       

round cardboard tube (approximately 10 ¼ “ long  
 with an 1 ¾ “ opening on one end and sealed on the 
other end) and to look inside the tube at a sticker 
approximately 1 ½ “ wide on the sealed end.  The 
eye that the patient used to view the sticker was 
considered the dominant eye.

•  If eye dominance is the main factor that determines the 
direction of horizontal VMSS, right VMSS will be expected 
in most right eye dominant TBI patients and left VMSS 
will be expected in most left eye dominant TBI patients. 

•  Our results found that right VMSS was prevalent in both 
right eye dominant and left eye dominant TBI patients. 
However, none of the left eye dominant TBI patients in 
our study showed left VMSS.

•  Our data suggested that eye dominance as measured by 
sighting test is not the main factor that determines the 
direction of horizontal Visual Midline Shift in TBI.

• Therefore, other factor(s) are responsible for causing a 
higher prevalence of Right VMSS in TBI patients. 

1. Tong D, Cao J, Beaudry A, Lin E. High Prevalence of  
 Visual Midline Shift Syndrome in TBI.  Vision Dev &  
 Rehab 2016; 2(3):176-84

2. Porac C, Coren S. Sighting dominance and      
 egocentric localization.  Vision Res 1986;      
 26(10):1709-13
   

• VMSS Testing1 

◊ Criterion of diagnosing VMSS: patient’s subjective   
 perception of his/her visual midline relative to         
 physiological midline 

◊ Patient standing with the head and body straight
◊ Examiner stands in front and off to the right side   

 of  the patient (so that the patient will not use the   
 examiner’s face and nose as a point of reference for  
 midline)  

◊ Target: Wolff Wand fixation target (a silver target   
 ball ~1/2” in diameter mounted on a metallic wand)  
 held about 16 inches away from the patient’s face 

◊ Patient instructed to follow the horizontally-moving  
 target with his/her eyes without moving his/her   
 head

◊ Inform the examiner when the target appears to be  
 directly in front of their nose or in the middle 

◊ Performed at primary gaze, 45° down gaze, and   
 45°up gaze from one direction (e.g. from patient’s   
 left to right) 

◊ Repeated at primary gaze, 45°down gaze, and    
 45°up gaze from the other direction (e.g. from    
 patient’s right to left)  

◊ The reason for repeating in other direction: ensure  
 consistency of the response 

◊ Repeat procedure vertically to determine if an    
 anterior or posterior VMSS is present

• 80% of TBI patients and 80% of non-TBI patients were  
 right-eye dominant
• 20% of TBI patients and 20% of non-TBI patients were  
 left-eye dominant

• Non-TBI
◊  Right or Left VMSS is rare in non-TBI

◊ Only 1 Right VMSS was found (3%) and there were 
no Left VMSS (0%)

◊  No VMSS was found in any of the 6 left-eye     
 dominant  non-TBI patients
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Most cases of  accommodative esotropia are 
managed with spectacle correction alone. In patients 
with partially accommodative esotropia, residual 
deviations are treated with surgery, prism or vision 
therapy. However, in 3-43% of  cases, surgery results 
in consecutive exotropia.1 Higher prevalence of  
amblyopia and reduced stereopsis in patients with 
fragile sensory systems may contribute to this 
occurrence. Patients treated with spectacle 
correction only have also been reported to develop 
consecutive exotropia (10-18.4%). This case report 
presents a case of  a toddler with accommodative 
esotropia who went on to develop consecutive 
exotropia after optical correction alone. 

Initial presentation 
A 3yo male presented for evaluation when parents 
noticed that his eyes were starting to turn inwards. 
Cover test revealed 20-25 CRET distance and near 
uncorrected. With his habitual spectacle Rx, visual 
acuity was 20/60 OD and 20/30 OS. Alignment 
was orthophoria at distance and near corrected.  
Pertinent clinic visits of  his binocular vision 
evaluation are listed in Table 1. All anterior and 
posterior segment findings were WNL.   

TABLE 1 Pertinent Clinical 
Findings 
10 / 2013 (initial) 5 / 2014 9 / 2014 11 / 2014 

Cover Test D & N: 20-25 CRET sc 
D & N: Ortho cc 

DIST: Ortho 
NEAR: small esotropia 
(poor fixation) 

DIST: Ortho 
NEAR: Ortho 

DIST: Ortho 
NEAR: 4 esophoria 
(better fixation) 
 

Best 
Corrected 
Visual Acuity  

OD: 20/60  
OS: 20/30  
LEA symbols  

OD: 20/30  
OS: 20/20 
HOTV 

OD: 20/25  
OS: 20/20  
HOTV 

OD: 20/25  
OS: 20/20  
HOTV 
 

SRx OD: +5.75 – 1.00 x 180  
OS: +3.75 – 0.25 x 180  
habitual SRx 

OD: +6.25 – 1.00 x 180  
OS: +5.00 – 0.50 x 180 
Cyclo 

OD: +6.25 – 1.00 x 180  
OS: +5.00 – 0.50 x 180 

OD: +6.25 – 1.00 x 180  
OS: +5.00 – 0.50 x 180 
 

Steroposis  (-) global  
(-) local  

(-) global  
(-) local  
 

(-) global 
400 sec local   

(-) global 
200 sec local 

MEM OD: +1.00 DS 
OS:  +2.50 DS   
poor fixation 

OD: +0.75 DS  
OS: +0.75 DS  

OD: +1.00 DS 
OS: +0.75 DS 

OD: +1.00 DS  
OS: +0.75 DS  
 

Treatment and 
Management 

Continue Habitual Rx 
Began occlusion therapy 
3-4 hours a day OS  

Add 2BO over OD 
Cont. occlusion therapy 
- SRx was updated at a 
previous appt 

Begin Vision Therapy 
Cont full time correction 
Occlusion therapy 

Cont. full time 
correction  
Oocclusion therapy 
Vision Therapy 

Patient was briefly lost to follow-up for 6 months. During 
that period, he stopped patching. He returned to clinic 
after failing a school screening. Results of  his binocular 
vision evaluations following the break in treatment are 
listed in table 2. 

      Diagnosis 
1.  Intermittent Exotropia OD 
2.  Refractive Amblyopia OD 

Children with accommodative esotropia that appear 
aligned with optical correction alone need to be 
monitored closely to prevent possible deterioration. The 
literature does not explain the cause of  why patients with 
successfully treated accommodative esotropia go on to 
develop consecutive exotropia. However, clinical 
characteristics associated with these cases are presented. 
 
* Early onset of  esotropia, particularly before the age of  2 
years old1,2 
* High degree of  hypermetropia exceeding 4.50 D 1,2 

* Lack of  binocular vision 2 
* Amblyopia at the age of  3 or 4 years old 3 
 
Patients with fragile binocularity may be predisposed to 
developing consecutive exotropia3. Cases have also been 
reported of  consecutive exotropia developing following 
cessation of  amblyopia treatment. 25% of  successfully 
treated amblyopic children experience a recurrence of  
ambyopia over 1 year of  follow up as seen here. Most will 
occur within the first 3 months post treatment cessation.4 
 
This case not only highlights the clinical characteristics 
and risk factors associated with patients who develop 
consecutive exotropia following optical correction, but 
also describes the clinical findings in a child who was 
successfully managed for both conditions. The rapid 
deterioration of  the child’s binocular status and acuity 
after only brief  loss to follow up emphasizes the 
importance of  careful monitoring and follow-up in 
children who appear successfully aligned after optical 
correction for accommodative esotropia. 

TABLE 2 Pertinent Clinical 
Findings 
7 / 2015 11 / 2015 12 / 2015 5 / 2016 

Cover Test cc DIST: 15-20 RX(T)  
NEAR: 4 exophoria  
 

DIST: 15-20  RX(T) 
NEAR: 4-6 exophoria 

DIST: 10-15 RX(T) 
NEAR: 6 esophoria   
2.00 overminused lens 

DIST: 8-10 RX(T) 40% 
NEAR: 4 exophoria 

Best 
Corrected 
Visual Acuity  

OD: 20/50  
OS: 20/25 
LEA symbols  

OD: 20/40  
OS: 20/25  
HOTV 

OD: 20/25 
OS: 20/20 
HOTV 

OD: 20/25 
OS: 20/20 
HOTV 
 

SRx OD: +6.25 – 1.00 x 180 
OS: +5.00 – 0.50 x 180  
habitual SRx 

OD: +6.25 – 1.00 x 180  
OS: +5.00 – 0.50 x 180  
 

OD: +4.25 – 1.00 x 180  
OS: +3.00 – 0.50 x 180 
with +2.00 ADD 

OD: +4.25 – 1.00 x 180 
OS: +3.00 – 0.50 x 180 
with +2.00 ADD 
 

Steroposis  (-) global  
100 secs local 

(-) global  
l00 sec local 

(+) 250 global  
63 sec local  

(+) 250 global  
63 sec local 

MEM OD: +1.00 DS 
OS: +0.50 DS  

OD: +0.50 DS 
OS:  +0.50 DS  

OD: +0.50 DS 
OS: +0.50 DS 

Treatment and 
Management 

Began Occlusion therapy 
3-4 hours a day OS  
Full time correction 
Bi weeklyVT 

Trialed 2.00 D 
overminus at distance: 
smaller amount of XT 
shown , decrease in VA,  
Held off on over minus 

New Srx with bifocal  
(high ACA)   
Full time correction 
Occlusion therapy  
VT stopped 

Cont. full time 
correction overminused 
with bifocal 
Stable visual acuity  

     Introduction  

     Case Summary 

     Diagnosis  
1.  Refractive Accommodative Esotropia OD 
2.  Refractive Amblyopia OU 

Began Occlusion Therapy with Bangerter 200 filter 
and followed up in 6 week intervals.  SRx was 
updated during this time.  

      Discussion 

Vision therapy worked on fixation, accommodation, vergence , spatial localization, and suppression 
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�BACKGROUND
Prism has several important uses to improve visual spatial perceptions and binocularity. The use of 
yoked prism, prism of equal power and same base direction, has been noted to aid patients with 
traumatic brain injury, nystagmus, and autism.1-3 Yoked prism can shift visual space by producing 
spatial changes. However, there are instances in which vertical yoked prism in small amounts can 
positively affect patients with horizontal heterophorias.4 Base down prism shifts the visual space 
upwards, therefore induces an upwards visual gaze, expands peripheral awareness, and shifts 
the body backwards and increasing near point working distance. This seems more appropriate 
for patients with esophoric postures. On the other hand, base up prism shifts the visual space 
downwards, induces a downward visual gaze, and compresses visual space which may be more 
suited for patients with an exophoric posture.4 Interestingly, current research has concluded that 
vertical yoked prism does not have an impact on horizontal phoria.5 This poster will examine two 
cases with horizontal heterophoria, the application vertical yoked prism, and the results.

�CASE 1
PG, a 14 year old male, presented to The Eye Center at Southern College of Optometry for an eye 
examination. His complaints included distance and near blur, infrequent frontal headaches with near 
work, words running together while reading, and trouble keeping attention while reading. Medical 
history was unremarkable.

Habitual RX 
OD -2.50-0.75x180 20/30+2
OS -2.25-0.75x180  20/30+2 
OU 20/20- 

EOMS FROM OD, OS Pupils:  PERRLA-APD 

CONF FTFC COVD checklist:  11
THE FOLLOWING TESTS WERE PERFORMED WITH CORRECTION

Cover Test cc
6M: orthophoria    Randot Stereopsis: 30 seconds of arc
40cm:  4 esophoria NPC: TTNx3 

Accommodative Amplitude 14D OD, OS

Prism Bar Vergences at 40cm BI: x/18/10 BO: x/35/16

Manifest Refraction 
OD: -2.75-0.75x180 20/20
OS:  -2.50-0.75x010 20/20 Near VA OU:  20/20 
FCC +0.75 

Repeat Cover Test at near with +1.00 over MR Orthophoria

Because his symptoms were mild, vision therapy was not pursued due to concerns regarding 
motivation. We decided against plus at near because he was a 14 year old football player and 
because he stated that he did not want a bifocal. To increase compliance, it was decided that yoked 
prism was the next option. Therefore, 1D BD prism was trialed (0.5BD on each eye) with the 
manifest refraction.  

PG smiled when the prism was put in place. He noted that the words at near were less condensed 
and not as blurry. Repeat testing of Randot stereopsis with the prism improved to 20 seconds 
of arc. 

ASSESSMENT
1. Myopia
2. Astigmatism
3. Convergence Excess

PLAN
1-3. Rx: OD: -2.75-0.75x180 20/20 BD 0.5

 OS:  -2.50-0.75x010 20/20 BD 0.5
Educated patient and parent on prism and full time wear.

�CASE 2
LH, a 32 year old female presented to The Eye Center at Southern College of Optometry for an eye 
examination. Her complaints include trouble focusing with near work, occasional diplopia noted at 
near. She wants to go back to school, but cannot because of the extent of her visual symptoms. 
Medical history is remarkable for allergies, hypertension, and migraines.

Habitual RX None

Entering VAsc at 6M 
OD: 20/20 at 40cm:  OD: 20/40
OS: 20/20-2   OS: 20/30
OU: 20/20+  OU: 20/25

EOMS FROM OD, OS Pupils:  PERRLA-APD 

CONF FTFC
THE FOLLOWING TESTS WERE PERFORMED WITHOUT CORRECTION

Cover Test
6M: orthophoria    Randot Stereopsis: 70 seconds of arc
40cm:  18 esophoria NPC: TTNx3 

Accommodative Amplitude OD: 8D OS: 9D

Prism Bar Vergences at 40cm BI: x/4/2 BO: 10/12/10

Manifest Refraction 
OD: +0.75-0.75x180 20/20
OS:  +0.50-0.75x180 20/20 Near VA OU:  20/20 
FCC +1.50 

Repeat Cover test at near with +1.00DS OU probe lens 10EP'  AC/A 8/1

Cover test at near with +1.50 DS OU probe lens 6EP'

Trialed 1.0 BD yoked prism OU Patient noted that she did not like the prism

Trialed 0.5BD yoked prism OU Patient noted that she did not like the prism

Patient could not afford vision therapy. Decided to give patient the best possible lenses to alleviate 
her symptoms. Decided to give +1.50DS OU for near work only, OU near VA through plus was 
20/25. Wanted to push more plus, but her near VA was negatively affected by the increase in plus. 
Decided against the low amounts of yoked prism because the patient did not prefer the reorganization 
of visual space through the prism 

ASSESSMENT
1. Hyperopia
2. Astigmatism
3. Convergence Excess

PLAN
1-3. Rx: OD: +1.50 DS

 OS:  +1.50 DS
For near work only. Educated patient 
that symptoms may still occur even 
with glasses. RTC 1 month, progress 
evaluation.

NOTE
LH did not return for follow-up.

�DISCUSSION
Yoked prism may not be effective for every patient that has a horizontal phoria. Although Kaplan 
suggests that patients with low AC/A, low recovery findings, low accommodative amplitude, and 
awareness of spatial changes produced by the yoked prism are more likely to experience positive 
results from the application of low amounts of yoked prism.4 Examining the first case further, 
PG did not fit all of the criteria suggested, but what was of most importance was that the patient 
recognized the spatial difference. This is the salient feature that I use to determine if prescribing 
yoked prism is appropriate or not. Some suggest using performance testing such as tossing bean 
bags or examining which prism impairs stereopsis to help determine if yoked prism should be 
prescribed.3-5 The smallest amount of yoked prism that will elicit a positive response to spatial 
reorganization is what I will prescribe. It has been noted that going over 4 prism diopters is not 
deemed as helpful.4-5 With Case 2, the prism was not prescribed because the patient did not like 
the spatial reorganization of the yoked prism. It should be noted that the patient’s AC/A was high 
but she did have low recovery findings and normal accommodative amplitudes per Hoftstetter’s 
minimum expecteds. Standardized prescribing practices of vertical yoked prism for horizontal phoria 
patients have not been agreed upon. More research is warranted, however, that does not prevent 
eye care professionals from utilizing vertical yoked prisms in the effective care of our patients. 
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�INTRODUCTION
Microphthalmia and uveal coloboma are rare ocular malformations caused 
by genetic or environmental abnormalities. Microphthalmia and uveal colobo-
ma can present in isolation or in combination due to incomplete closure of the 
embryonic fissure during ocular development. Treatment for microphthalmia is 
mostly focused on maximizing vision with proper glasses and/or contact lenses 
and improving the cosmesis of the smaller eye with conformers to enlarge the 
bony socket. Refractive amblyopia may also result from microphthalmia due to 
the abnormal shape of the cornea. The potential improvement in visual acuity 
and function in a microphthalmic eye depends upon the location and size of the 
coloboma, development of the retinal tissue, and if there are any other retinal 
or ocular abnormalities. Typically patching and full prescribing are the primary 
management options. These treatment methods may improve acuity, but do not 
improve the function of the binocular system or eliminate symptoms the patient 
may experience due to binocular dysfunction. 

�CASE HISTORY
A 12 year old male presented with complaints of headaches with desk work, 
avoidance of reading and other near work, frequent loss of place while reading, 
skipping words or lines while reading, difficulty keeping his place while reading, 
poor reading comprehension, and difficulty concentrating while reading. The 
patient had been previously diagnosed with a retinal coloboma, iris coloboma, 
microophthalmia, and amblyopia. He had been seen by an ophthalmologist 
and patched for 3 years 4-6 hours per day. He was wearing his current glasses 
full time. 

�CLINICAL FINDINGS
TEST FINDINGS

Visual Acuity Distance:  -OD: 20/20 OS: 20/40 Single Letter, 20/60 Line Acuity
Line Near:  -OD: 20/20 OS: 20/70

Stereopsis RDS: (-)RDS  Animals: 2/3  Wirt Circles: 40' arc

Cover Test Ortho distance and near

Near Point of Convergence Primary gaze: 3"/4"  Upgaze: 4"/5"  Downgaze: 6"/8"

Motilities
FROM OU (-)pain (-)diplopia
Pursuits: 3-4+, slightly jerky 
Saccades: 3+, undershoots and anticipates

Developmental Eye Movement Test Test C: 50.97 sec

TEST FINDINGS

Worth 4 Dot Flat fusion at all distances

Vergence Facility (+)Suppression

Vergence Ranges Near BI: Supression at 6pd  Near BO: X/12/10

Accommodative Facility 
with +/-2.00 5.5 cpm, difficulty with plus

Amp of Accommodation OD: 14.25D OS: 14.25D

Retinoscopy OD: +0.50 DS OS: -1.00-7.25x180

Manifest Refraction OD: Plano DS 20/20-0 OS: -1.00-7.00x160 20/40 Single Letter

Tonometry - Icare OD: 10 mmHg OS: 10 mmHg

Pupils
OD: Round, (+)Direct and Concentric Responses, (-)APD 
OS: Irregular tear drop shaped, (+)Direct and Concentric Responses, 
(-)APD

External Exam
All within normal limits excluding:
Adnexa: nl OD, microophthalmia OS  
Iris: nl OD, iris coloboma OS

Internal Exam All within normal limits excluding:
OS: scar tissue temporal and slightly inferior temporal quadrant

VEP Decreased signal OS

�DIAGNOSIS
1. Coloboma- Retinal and Iris OS
2. Refractive Amblyopia OS
3. Oculomotor Dysfunction
4. Binocular Vision Dysfunction

5. Suppression of Binocular Vision
6. Fusion with Defective Stereopsis
7. Microphthalmia

These photos show the patient without (A) and with (B) the Shaw lens. 
The OS does not appear as small with the lens optics designed to reduce anisekonia. 

�TREATMENT/MANAGEMENT
Contact lens fitting was attempted for the left eye, but the patient did not notice 
any improvement in acuity and could not tolerate the contact lens. The patient was 
put in a Shaw lens to help with the anisometropia, which helped with the static 
and dynamic anisekonia which would allow improvement in binocular function. 
His binocular complaints did not reduce, but it did set the stage for him to develop 
better binocularity. The patient was then enrolled in vision therapy. 

PATIENT’S GOALS FOR THERAPY

1. Read without a place marker

2. Improve skills in tennis and 
basketball

3. Read without getting tired

PARENTS’ GOALS FOR THERAPY

1. Be able to read without losing 
place, skipping lines, or 
re-reading

2. Improve reading comprehension

3. Improve hand-eye coordination 
SKILL THERAPIES SELECTED

Monocular 
Oculomotor 
Control

• Eye stretches
• Pencil-Topper Pursuits
• Hart Chart Column Jumping
• 3 Strip Saccades
• Pipe Cleaner Pursuits

• 4 Corner Saccades
• Marsden Ball Pursuits
• Pinch Pursuits 
• Star Chart Saccades
• Coin Circles

Monocular 
Accommodation 

• Phone Number Push-Ups
• Monocular Accommodative Rock
• Near/Far Hart Chart

Acuity Development
• Smiley Face Coloring w/ OS only
• Vision Tap Activities on Ipad w/OS only

• Target Dotting w/OS only
• Monouclar Fast Pointing w/OS only

Anti-Suppression • GTVT Charts with Red/Green Glasses
•Rosner Dots using Red Filter and Red/Green Glasses

Vergence Control
• VTS4 Vergences and Jump Duction 
• Vectograms

• Eccentric Circles 
• Life Saver Card

Visuospatial 
Awareness

• Walking Rail with Yoked Prism 
• Marsden Ball Hitting with Yoked Prism
• Bean Bag Toss with Yoked Prism 

• Neurotracker
• CP Saccades 
• Eye Hand Coordination

Binocular Oculomotor 
Control

• Michigan Tracking 
• Number Saccades 

• SVI Saccades w/ Red/Blue Glasses
• SVI Rotator

Binocular Accomodation • Binocular Accommodative Rock w/Red/Green Glasses and Red/Green Filter
• Flippers with Vergence Activities

�POST THERAPY FINDINGS
TEST FINDINGS

Visual Acuity Distance:  -OD: 20/20 OS: 20/30 Single Letter, 20/40+2 Line Acuity
Line Near:  -OD: 20/20 OS: 20/30

Stereopsis RDS: 500' arc  Animals: 3/3  Wirt Circles: 25' arc

Cover Test Ortho distance and near

TEST FINDINGS

Near Point of Convergence Primary gaze: 1"/2"  Upgaze: TTN  Downgaze: 2"/3"

Motilities
FROM OU (-)pain (-)diplopia
Pursuits: 4+, smooth movements
Saccades: 3-4+, undershoots to the left 20%

Developmental Eye Movement Test
Test A: 13.28 sec
Test B: 12.85 sec
Test C: 31.53 sec, 1 Substitution Error

Worth 4 Dot Flat fusion at all distances

Vergence Facility 17 cpm, (-)suppression

Vergence Ranges w/Prism Bar Dist BI: X/14/12  Dist BO: X/14/12
Near BI: X/18/14  Near BO: X/18/12

Accommodative Facility 
with +/-2.00 11.5 cpm, intermittent OS suppression

Amp of Accommodation OD: 14.25D OS: 14.25D

Completed 24 bi-weekly in-office therapy sessions. The patient noticed significant 
improvement in school, reduction in near complaints, and that tennis was easier. 
Initially the patient had poor compliance with home activities and was often late 
to therapy sessions. His mom noticed that he became self-motivated for the 
second 12 sessions when he noticed how much therapy was helping him. He 
made sure they were on time to therapy and had excellent compliance in home 
activities. He also worked very hard during therapy sessions and noticed during 
the second half of therapy that his eyes were tired after therapy sessions, but his 
visual symptoms significantly reduced.

�CONCLUSION
This case demonstrates how patients that have structural abnormalities can 
also have deficits in binocular vision function that can be improved. Due to the 
structure of his left eye the potential improvement in visual acuity is likely limited, 
but the improvement in visual function was not. The benefits that vision therapy 
can provide are not limited to patients with “normal” eyes. Vision therapy is not 
typically a recommended treatment as part of comprehensive management for 
these patients, however, these patients can reap significant benefits from also 
including vision therapy in their comprehensive vision care. 
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Background
Refractive amblyopia and strabismus are conditions that are
often treated with vision therapy in order to restore visual
function. These therapies, however, rely partially on patients
having functional peripheral fusion, and can be complicated by
prior surgery. With the presence of significant visual field
defects on top of that, binocular therapy becomes more
difficult. This case outlines the management of a patient with
refractive amblyopia, consecutive exotropia, and a
homonymous hemianopsia, who is interested in improving
visual function.

Discussion
When a homonymous hemianopsia is present in binocular vision
dysfunction, it complicates prognosis. The field loss worsens the
likelihood of achieving binocular vision, as peripheral fusion is
significantly impacted. Yoked prism can be useful in improving visual
function for hemianopic patients1, and may allow for more effective
therapy. In this case, the patient reported subjective improvements in
orientation, gait, and acuity with yoked prism.
When the patient does pursue therapy, it is important to manage patient
expectations, and to have realistic outcomes. While improvements in
ocular motility and visual processing are likely, resolution of the
strabismus has a poor prognosis. Improvements in visual acuity are
possible as well, as homonymous hemianopsias typically do not affect
central acuity2. It is worth noting, however, that lesions may be present
elsewhere in the visual pathway that are affecting central acuity. The
presence of an RAPD, as well as nerve head pallor, raises this question.
Another key consideration was evaluation of the visual field defect.
Neurological imaging was ordered, as no previous documentation
indicated that imaging had ever been done to investigate the
hemianopsia.
Despite a plethora of complicating factors, it is important to consider
patient symptoms and concerns, and to manage each of these as
efficiently as possible. In this case, the patient experienced a reduction in
symptoms with the use of yoked prisms. Further reduction of symptoms
will likely be achieved with vision therapy.
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Management of Consecutive Exotropia and Refractive 
Amblyopia Confounded by Homonymous Hemianopsia

Morgan Ollinger, OD, Pediatric and Binocular Vision Resident

Exam 
Findings OD OS

Damp
Refraction
With BCVA

+6.00 -2.25 x 173
20/25

+8.50 -3.00  x 020
20/40

Pupils Sluggish, no RAPD Sluggish, mild 
RAPD

Distance CT 
(primary gaze)

CAXT, 8Δ with OD 
neutralized

CAXT, 8Δ with OS 
neutralized

Near CT 
(primary gaze)

CAXT, 10Δ with OD 
neutralized

CAXT, 18Δ with OS 
neutralized

Comitancy See Figure 1

EOMs Full range of 
motion

Full range of 
motion

Visual Fields See Figure 2
Latent 
Nystagmus Absent Low amplitude

Optic Nerve 
Head

Mild temporal 
pallor Mild pallor

Case Data
A 22 year old female with cerebral palsy presented for a sensorimotor evaluation
with complaints of eyestrain and blur, present for a year. She reported that she had
strabismus surgery at a young age. Examination findings are summarized in Table 1.
The patient denied headaches, dizziness, and other neurological symptoms.

Management Options
As the patient was new to our clinic, imaging was ordered before any other
management was pursued, in order to rule out serious causes of hemianopsia, as it
had not been noted previously. Imaging showed defects consistent with cerebral
palsy.
Yoked prism was trialed with this patient. She subjectively preferred 4Δ base out over
the right eye, and 10Δ base in over the left eye. This was trialed with Fresnel prisms,
and was eventually ground into lenses for full time wear.
Vision therapy was discussed with this patient. She is interested and motivated to
pursue vision therapy to improve oculomotor function an visual processing. Due to
scheduling conflicts, therapy has not been initiated.

Table 1: Summary of Exam Findings

Figure 1: Hess-Lancaster Screen Results (OS fixating in green, OD fixating in red)

Figure 2: 30-2 Visual Fields
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METHOD
     67 typically-developed preschool children served as 
the subjects for this study.  The children ranged in age 
from 4 to 6 years, with a corresponding placement of 5 
year- to 6 year-class in a preschool.  2 subtests; visual 
discrimination and copying were administered with 
tablet PC and analyzed on the subjects.  Four-
alternative forced-choice was used for Visual 
discrimination, with which the subjects were asked to 
tap a same shape as the target on touch screen for the 
copying test (Fig.1).  The subjects asked to copy 
shapes using a stylus pen on touch screen (Fig. 2).  
The reaction time and accuracy of answers were 
automatically recorded and output for analysis.

BACKGROUND 

   Computer based testing (CBT) refers broadly to the 
use of computers in test administration, scoring, and 
interpretation of results.  With CBT, administration, 
scoring, and interpretation are done with much less 
examiner’s and examinee’s efforts than with pencil-
and-paper testing (PPT).  Assessments are computer 
administered, with the test items stored on the 
computer.  The examinee views the computer screen 
and interacts with the test through touch panel, 
keyboard and mouse.  CBT is becoming more and 
more common in a variety of fields such as 
certification and entrance examinations, and could be 
utilized for assessments of cognitive skills such as 
visual perception. 

   Visual perceptual skills previously have been linked 
to academic performance in children, such as math
performance, reading, and spelling (Kulp, 1999; 2002).  
It is very important to assess visual perception for 
children with academic problems or developmental 
disorders. We have developed and published a 
traditional visual perceptual test named WAVES 
(Wide-range Assessment of Vision-related Essential 
Skills) for Japanese children (Gakken Education 
Publishing, 2014).  We also started to develop a 
computerized comprehensive visual perceptual test 
battery named D-WAVES (Digital Wide-range 
Assessment of Vision-related Essential Skills) for 
elementary-school and preschool children.  D-WAVES 
might be able to more effectively examine for the 
presence of disorders of visual perception and eye-
hand coordination than a traditional measurement with 
paper and pencil.  

   The present pilot study is aimed at investigating the 
testability and developmental changes on two subtests 
of D-WAVES for Japanese preschool children.  This 
project is granted by Japanese ministry of education, 
culture, sports, science and technology (MEXT) for 3 
years 

CONCLUSIONS

    the CBT with touch panel and stylus pen tasks with 
tablet PC could measure visual perceptual skills; 
visual discrimination and copying.  The final version 
will be developed based on this pilot study data. 

    Accuracy and response time could be combined 
into a single, overall measure of performance by 
adding a time limitation to be correct for each item 
based on the results of response times.  Since 
tradeoff effect between accuracy and response time 
are often observed, combined overall score might be 
needed.  In the current research, 5 seconds was 
used for the time limitation to be correct in visual 
discrimination.  A minor adjustment might be needed 
for good validity of testing.

    With accumulating normative data, visual 
discrimination subtest might be able to upgrade to 
computer adaptive testing (CAT) with which every 
examinee receives items based upon an 
understanding of the examinee’s ability level as 
identified through his or her responses to previous 
questions. A CAT can typically be shortened by 50% 
in time and still maintain a higher level of precision 
than a fixed version (Weiss, 1984).        
  

DEVELOPMENT OF A NEW VISUAL PERCEPTUAL TEST FOR 
PRESCHOOL CHILDREN USING A TABLET PC: A PILOT STUDY�
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  RESULTS
    All subjects completed the two subtests without 
any technical error.  Accuracy (the number of 
correct answers) and accumulated response time 
(second) for all subtests are shown on the graph 
following below.  Age differences were found to be 
significant in accuracy and response time with both 
subtests.  Histograms of scores on the two subtests 
are shown on graph 1 and 2. 

Fig.1: screen of visual discrimination   Fig.2: screen of copying   
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Graph 1: histogram of scores on visual discrimination   

Graph 2: histogram of scores on copying   
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INTRODUCTION 
 

     Symmetrical bilateral decreased visual acuity in a pediatric patient is not always amblyopia. In the absence of 
amblyogenic factors, other differential diagnoses must be considered. Among the differentials are: ametropia, 
cortical visual impairment, infantile/juvenile cataracts, optic nerve hypoplasia, and retinal disorders such as 
Retinitis Pigmentosa or Stargardt. Only when all other factors have been ruled out, does the term malingering 
come into play.  
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     An 11-year-old male with bilaterally reduced visual acuity presented for a vision therapy evaluation to rule-
out amblyopia as the underlying cause. He has a history of being a poor responder and suspected malingerer at 
previous examinations. He reported increasing blurred vision since he was 6-7 years old. He also reported 
trouble seeing in the dark. According to his father, the family history was unremarkable for any vision loss. He 
was in the 5th grade but on a 1st grade reading level; he also reported that he did not like to read. His medical 
history is positive for asthma.  

CLINICAL PEARLS 
 

DISCUSSION 
 
 
 

Figure 2a/b. Horizontal SD-OCT 5-Line Raster of the macula  
Figure 2c/d. Vertical SD-OCT 5-Line Raster of the macula     
   

Isometropia Anisometropia 
Hyperopia +8.00 +3.00 
Myopia -5.00 -1.00 
Astigmatism 2.50 1.50 

     Bilaterally decreased visual acuity is a finding with, more often than not, common and treatable 
underlying conditions. There are many differentials that must be ruled out. The most easily diagnosed is 
uncorrected ametropia which can be corrected with spectacle correction. In any case of reduced visual 
acuity, a careful differential diagnostic approach is necessary to determine if the cause of not organic.   

• Ambylopia cannot be diagnosed with a patient that does not have an amblyogenic factor 
• You must be sure that your patient is not malingering; children can sometimes be difficult, especially 

when he/she wants glasses more than anything and is willing to tell you just about anything to get them. 
Children can be misled with the use of low plus/minus lenses into thinking they are being corrected.  

• Be sure of a child’s past medical and surgical history. 
• BEWARE of prior cataract surgery, hereditary conditions, metabolic/systemic diseases. 
• ALWAYS dilate your patients if you cannot determine a non-pathological cause of the decreased vision 

Table 2. Causes of Bilateral Decreased BCVA in a Pediatric Patient 

Figure 1a/b. Red/green Optos photos  
Figure 1c/d. Optos photos with autofluorescence 

2b: OS 

2b 

2c: OD 

2a: OD 

Figure 3: ERG results.  
ERG scotopic response 47 uv OD; flat OS 
Rod/cone mixed OD 107 uv, OS 123 uv.  
Photopic response OD= 48uv  at 40 msec-
delayed; OS 64 uv  at 43 msec.   
Flicker:  OD only (OS electrode kept falling out )= 
36.6 uv and delayed (37 msec) 

1a 1b 

1c 

CASE SUMMARY 

1a 1b 

1c 1d 

Differentials Associated Clinical Findings 
Malingering3 - Minimal refractive error on retinoscopy  

- Tubular or ice cream cone defects on manual visual field testing  
- Cloverleaf pattern on automated  testing 

Ametropia - Hyperopia, Myopia, Astigmatism 
Amblyopia - Expected VA: 20/30-20/70 

- Refractive amblyogenic factor 
- Deprivational amblyopia 

Cortical Visual Impairment5 - Variable BCVA to complete blindness, vision can vary from day to day 
- Peripheral vision more effective than central vision. 
- Photophobia vs. compulsive light gazers 
- Normal color vision  
- Decreased depth perception  
- Motion of target or of the patient improves vision  

Infantile Cataracts5 - Variable BCVA due to severity and type of cataract 
- Leukocoria/Absent Red reflex 
- Nystagmus 
- Visual Inattentiveness 
- Strabismus  
- Photophobia 

Optic Atrophy - Pallor of optic nerve heads 
- Nystagmus 
- Underlying systemic condition 
- Intracranial mass  
- (+) RADP 
- Abnormal color vision  

Autosomal Recessive Retinitis Pigmentosa1 - Onset around 9yo, range from 3 to 18yo 
- Decreased night vision  
- Peripheral vision loss 
- DFE: arteriolar attenuation, bone spicule pigmentation, pale waxy disc, disc drusen, CME, PSC 
- Abnormal color vision (usually later in progression of disease) 
- Central BCVA is unaffected in patients without CME, until later stages of the disease 

Findings 
Best 
Corrected 
Visual Acuity 

20/40+ OD 
20/40+ OS 

Confrontation 
Visual Fields 

Full to Finger Counting 

Manifest 
Refraction 

OD: +1.75-1.75x178 
OS: +2.00-2.75x170 

Cycloplegic 
Refraction 

OD: +3.75-2.00x180 
OS: +4.25-2.00x170 

Slit Lamp 
Exam 

Syneresis inferiorly with brown pigmented flecks in the anterior vitreous OU 

Dilated 
Fundus Exam 

Circumferential ring of flecks in the para-macular area OU, (-) foveal reflex OU 

Optos Testing 
with AF 

Bilateral macular hyperfluorescence with a hypofluorescent para-macular ring, posterior pole/mid-peripheral 
scattered areas of hypofluorescnce 360 OU (Fig. 1) 

SD-OCT Bilateral macular cysts (Fig. 2) 

     Upon follow-up examination in the retina clinic, the patients BCVA had decreased to 20/50 OD/OS. All other 
findings were stable. A diagnosis of Retinitis Pigmentosa was determined. The patient was immediately started 
on Neptazane 25mg PO BID to eliminate the macular cysts. The patient returned 3 weeks later for follow-up, at 
which time a multi-focal ERG was performed (Fig 3). The ERG demonstrated responses that are reduced by 60% 
under scotopic conditions and reduced by 50% under photopic conditions. These findings confirmed the 
diagnosis of RP.   At his next follow-up, the patients BCVA was unchanged; he was not responsive to the 
Neptazane and we are awaiting pediatric approval to administer a sub-tenons injection of Kenalog.  

Procedures Potential Results  

Distance and Near 
Visual Acuity 

- Distance and near acuities would be inconsistent in cases of hysterical amblyopia and malingering  

Pinhole Acuity - Improvement suggests a diagnosis of uncorrected ametropia 
- Rules out underlying disease  

Whole Line vs. Single 
Letter Acuity 

- Improved acuity with single letters is common in patients with amblyopia 

Amsler Grid - Distortions on grid can indicate macular disease  

Pupil Evaluation - Asymmetric pupil evaluation, such as an RAPD, can indicate an optic nerve dysfunction 
- Normal findings can help rule out a unilateral malingerer 

Dilated Fundus 
Examination 

- Will reveal any organic causes involving the retina as well as an assessment of the optic nerve and macula  

Color Vision  - Abnormal in patients with rod-cone dystrophies 
- Abnormal in patients with unilateral optic nerve anomalies  

** If this testing does not yield reliable results, further testing with OCT, fundus photography with auto-fluorescence, VEP and ERG should be performed 

If all of the diagnostic testing has been correctly performed and the best corrected vision is still decreased, 
then the diagnosis of malingering and amblyopia can be considered. 
• Malingering is defined as an intentional misleading of symptoms or subjective responses 4. Usually 

secondary gain is involved such as obtaining time away form work, financial gain or securing disability 
benefits. In the case of pediatric malingerers, the goal is not monetary, but usually associated with the 
desire for glasses.  

• Optometric tests and procedures can be performed to fool a malingerer into giving reliable 
responses:  

• Trial frame with +/-0.12 or 0.25 lens – indicate to the patient that this is the new refraction, 
ideally the child will not know any better and will most likely read the 20/20 line.  

• OKN Drum at 2-3 feet – patients eyes that follow the grating will have a VA of 20/200 or 
better 

• Conversing with the patient – getting to the root cause of the child’s response can help 
alleviate the problem 

•  Amblyopia is defined as a reduction in visual acuity due to abnormal visual experience during the critical 
period of development 7.  

• Although amblyopia is more commonly a unilateral phenomenon, there are bilateral causes such 
as:  

• Large refractive error – tend to have high hyperopic prescriptions, usually above 6Ds 
• Corneal and lenticular opacities 

• Decreased vision can be attributed to blur caused by loss of foveal form vision.  
• Most importantly, patients diagnosed with amblyopia must have had an amblyogenic factor 

present during the critical period. 

2d: OS 

Table 1. Initial Examination Findings  

Table 3. Differential Diagnostic Testing 

Table 4. Refractive Amblyogenic Factors 6 
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�BACKGROUND
Acquired superior oblique palsy following head trauma can cause sudden onset 
diplopia. The fourth nerve is prone to trauma as it has the longest and most susceptible 
cranial nerve course. Trauma and vascular disease are the main causes for acquired 
superior oblique palsies. CN IV palsies can be either unilateral or bilateral. 

Diagnosis includes a thorough evaluation of extraocular motility in all positions of 
gaze. The patient most often will present with a hypertropic eye that worsens with 
adduction and head tilt to the ipsilateral side and often in downgaze. The patient may 
also adopt a compensatory head tilt. 

Treatment for superior oblique palsies includes time for recovery, prism glasses, 
and occasionally surgery. The case illustrated below shows that neuro-optometric 
rehabilitation can play a vital role in acquired cranial IV palsies.

�CASE REPORT

“BA” was a 49 year-old female who presented for an examination to evaluate 
sudden onset, constant, diplopia. The onset of diplopia was caused by her attempt 
to jump over a moving swing. She clipped her heels on the swing and landed on her 
back hitting her head. She was hospitalized for 2 days with a diagnosis of severe 
concussion. She presented to our office 4 days after the incident with constant, 
non-comitant, horizontal, vertical, and torsional diplopia, which worsened in downgaze.  
Aside from diplopia, she had lingering post-concussive symptoms including dizziness, 
disorientation, light sensitivity, and nausea.

INITIAL EXAMINATION FINDINGS

Refractive Status
OD: Pl -0.75 x 105 20/20
OS: Plano -0.75 x 015 20/20
ADD: +1.25  J1+

Extraocular 
Motility Status

Distance cover test revealed 4 prism diopters of left hypertropia. Near cover test revealed 
4 prism diopters of left hypertropia with 4 prism diopters of left esotropia. Parks Three Step 
procedure revealed the left hyperphoria in primary gaze, worse with left head turn and right 
head tilt.

Functional Vision 
Assessment

BA’s saccadic and smooth pursuit eye movements were a grade +2/4 with discomfort on 
movement. 

Sensory Vision 
Assessment

Worth Four Dot revealed left hyper and eso diplopia in the distance. Intermediate worth four 
dot testing revealed left hyper diplopia. Near testing resulted in crossed (exo) and left hyper 
diplopia with an atypical response. Sensory vision assessment was variable throughout the 
examination. 

During prism neutralization, BA preferred 6 prism diopters of base down in the left eye 
and 2 prism diopters of base out in the right eye. With Worth four dot neutralization, BA 
obtained flat fusion responses at distance, near, and intermediate spaces with 8 prism 
diopters base down in the left eye and 2 prism diopters base out in the right eye. Double 
Maddox rod revealed 10 degrees left excyclotorsion.

ASSESSMENT

1. Fourth (Trochlear) Nerve Palsy of left eye with variable extraocular motility findings
2. Oculomotor Dysfunction

RECOMMENDATIONS

1. Full Time Spectacle Correction with Fresnel Prisms (1 prism diopters base out OD, 
6 prism diopters base down OS)

2. Return in 1 week

FOLLOW-UP EXAMINATION FINDINGS

During BA’s follow-up appointments within the first month and a half, her symptoms 
of diplopia remained constant without her prism glasses and her post-concussive 
symptoms were still present. After, her third follow-up, it was recommended that she 
start vision therapy to improve her symptoms and fusional ranges. 

�THERAPY PROGRAM
PHASE 1 (5 sessions)

• Stabilize horizontal fusional ranges BO and BI (Brock string, VTS3, 
Vectograms, HTS)

• Monocular and binocular fixation, saccades, and smooth pursuit  (Michigan 
tracking, Eye Rotations, Matrix Cubes)

• Start visual memory (tachistoscope)

PHASE 2 (5 sessions)

• Jump ductions (Aperture Rule, Vectograms, Eccentric circles)

• Normalize binocular saccades, and smooth pursuit (visual coding, Michigan 
tracking, visual scan)

• Start vertical fusional ranges (VTS3 and HTS)

PHASE 3 (6 sessions)

• Normalize jump ductions (Vectograms, HTS, VTS3)

• Normalize vertical ranges (VTS3 and HTS)

• VOR integration with saccades and vergence techniques (incorporated into a 
variety of therapy techniques)

• Normalize visual memory tasks (tachistoscope, ACE reader span)

�RESULTS
AFTER COMPLETION OF 16 VT SESSIONS

BA was cleared to resume workouts and was no longer experiencing diplopia without 
her glasses. She no longer required prism glasses to drive, but only drove for short 
periods. Spectacle prescription was changed to 3 prism diopters base down OS to be 
used as needed. She felt that vision therapy has helped her to function daily, which 
wasn’t possible after the initial incident.

RECOMMENDATIONS POST-VT

BA continued her home maintenance vision therapy program 5-6 days a week. She 
was given HTS, eccentric circles, and Brock String. She is scheduled to return in 6 
weeks for a follow-up appointment.

�DISCUSSION
It is imperative to consider CN IV palsies as a possible diagnosis for sudden onset 
diplopia resultant from head trauma. Once the diagnosis is established, differential 
diagnoses must be ruled out such as palsies from diseases like thyroid dysfunction 
and myasthenia gravis, tumors, and decompensated phorias. 

Once the diagnosis has been determined, appropriate treatment and referrals can 
be considered. The current treatment protocol for acquired cranial nerve palsies is 
extended recovery time, prism glasses, and surgery. This case illustrates that neuro-
optometric vision therapy should be considered as an additional treatment and one 
that may promote long-term results. 

TEST PRE VT
AFTER 7 VT
SESSIONS

AFTER 16 VT
SESSIONS

Fresnel Prism Prescribed 
for Fusion

1 pd BO OD, 
6 pd BD OS

3 pd BD OS (only uses 
when needed)

0 pd

Distance Phoria 1 pd esophoria
6 pd left hyperphoria

2 pd left hyperphoria 2 pd left hyperphoria

Near Phoria 4 pd esophoria
7 pd left hyperphoria

4 pd esophoria
3 pd left hyperphoria

3 pd left hyperphoria

Nearpoint of Convergence 7 inches 3 inches 2 inches

Near Convergence Range Unable 30 pd 40 pd

Near Convergence Recovery Unable 25 pd 35 pd

Near Divergence Range Unable 12 pd 12 pd

Near Divergence Recovery Unable 8 pd 8 pd

Distance Convergence Range Unable 20 pd 25 pd

Distance Convergence Recovery Unable 18 pd 16 pd

Distance Divergence Range Unable 8 pd 8 pd

Distance Divergence Recovery Unable 6 pd 6 pd

Distance Left Supra 
Vergence Range Unable 4 pd 4 pd

Distance Left Supra 
Vergence Recovery Unable 3 pd 3 pd

Distance Left Infra 
Vergence Range Unable 3 pd 3 pd

Distance Left Infra 
Vergence Recovery Unable 2 pd 2 pd

Near Left Supra Vergence Range Unable 5 pd 5 pd

Near Left Supra 
Vergence Recovery Unable 4 pd 4 pd

Near Left Infra Vergence Range Unable 2 pd 2 pd

Near Left Infra 
Vergence Recovery Unable 1 pd 1 pd

Pursuits Eye Movements +2 +4 +4

Saccadic Eye Movements +2 +4 +4

Worth 4 Dot (distance)
Uncrossed and left hyper 
diplopia (Fusion with 2 pd 
BO OD & 8 pd BD OS ) 

Flat fusion 
without prisms

Flat fusion 
without prisms

Worth 4 Dot (intermediate)
Left hyper diplopia 

(Fusion with 2 pd BO OD & 
8 pd BD OS Diplopia)

Flat fusion 
without prisms

Flat fusion 
without prisms

Worth 4 Dot (near)
Crossed and left hyper 

diplopia (Fusion with 2 pd 
BO OD & 8 pd BD OS)  

Flat fusion 
without prisms

Flat fusion 
without prisms

Quality of Life Survey 51 N/A 5
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ABSTRACT
Herpes simplex keratitis is an ocular condition which possesses a 
standard protocol for treatment and management. This case report 
highlights the use of Prokera Cryopreserved Amniotic Membranes 
(PCAM) to treat herpes simplex keratitis and examines its unanticipated, 
previously unreported, anti-viral effect. 

BACKGROUND 
Adult patients with an acute onset diplopia all share the same problem 
of functional disability. When appropriate, prism can be a great tool to 
minimize symptoms and restore binocularity. This can improve quality 
of life. This case explores the treatment and management of an adult 
patient with an acute acquired esotropia with Fresnel prism. 

CASE SUMMARY 
A 55 year old male presented with a sudden onset of constant 
horizontal diplopia. This was related to his uncontrolled diabetes and 
was confirmed by several specialists. Initially, he had a 25▵ intermittent 
alternating esotropia (IAET) that was noncomitant with an A pattern 
eso posture (Figure 1a, 1bv). His versions/ductions were full with no 
restrictions. With a 25▵ base out Fresnel Prism, fusion was achieved 
in primary gaze (Figure 2a, 2b). He was followed every 3-4 weeks to 
reduce the amount of prism. The angle of deviation was not resolving 
as one would expect from a vascular etiology, but the patient was 
able to fuse with lower amount of prism each visit. At his last visit, the 
patient was asymptomatic and discontinued the use of prism even 
though he measured 12▵ IAET.

- Jessica Min, OD   •   Shmaila Tahir, OD, FAAO
Illinois Eye Institute, Chicago, Illinois

Converging Cars: Adult Acute Onset Diplopia and the Treatment 
and Management with Fresnel Prism 

TREATMENT AND  
MANAGEMENT
At the initial visit prior to treatment the patient measured 25▵ IAET. At 
his final visit after treatment, the patient measured 12▵ IAET. See Figure 
3 for management with prism.

CONTACT INFORMATION
Jessica Min, OD    
jesmin@ico.edu
www.ico.edu 

DISCUSSION
The question of whether this patient had a decompensation of an 
existing esophoria that was exacerbated by the uncontrolled diabetes 
was largely considered. No prior eye exams were performed at the 
same clinic, strabismus was denied, and old photos were not provided 
to support this. Interestingly, the Fresnel prism could have helped 
increase his fusional vergences similar to the effects of vision therapy so 
that he could compensate the residual amount of 12▵ IAET.

CONCLUSION 
It is important for clinicians to realize the value in utilizing prism 
compared to occlusion. When fitting the Fresnel, choose the patient’s 
most useful direction of gaze, set realistic expectations, and closely 
monitor with frequent follow- up exams
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• Patient returned for one, two, and five month follow up (see table 1)
• Patient did not follow through with referrals to the neurologist or   
 chiropractor
• Patient is orthophoric at both distance and near with full stereopsis  
 and no need for prism in glasses. 

• Although we do not know the exact etiology of his sixth nerve palsy  
 we were able to help the patient abate his diplopia, which was his   
 main concern, and also provide appropriate referrals. 
• Visual Midline Shift testing provided extra evidence supporting    
 the possibility of trauma to the patient’s head or neck. With this    
 information we were able to elicit more information from the    
 patient about any recent head or neck injuries. 

• Isolated sixth nerve palsy secondary to presumed cervical trauma.

• See table 1
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MANAGEMENT

•   CN VI palsy is a weakness of the nerve that innervates  the lateral    
   rectus muscle. (Fig. 1)
•   Common CN VI etiologies: vasculopathic, traumatic, or idiopathic 1

•   The prevalence of CN palsies in TBI patients was found to be 33%. 2

•    92% of patient with history of TBI have been observed to have VMSS3

Figure 3.  Single Vision Computer spectacles with 12 pd BO Fresnel 
prism OD

Figure 1.  Diagram of CN VI muscle and nerve pathway

Figure 2. Single Vision Distance Rx with 20 pd BO Fresnel prism 
OD

• See Table 1 for binocular findings
• PERRL (-) APD
• Confrontational Fields: FTFC OD, OS
• Oculus 24-2 screening VF showed no VF defects OD, OS
• IOP: 15 mmHg OU
• Cornea: + 3 arcus
• Ocular health was within normal limits to the extent seen undilated;   
 normal DFE at OMD 4 days prior and refused dilation
• Pt reports results of PCP workup showed no diabetes, hypertension,   
 or  lupus
• Visual Midline Shift Testing 
 o Anterior and Right Visual Midline Shift
 o Suggesting the possibility of trauma to the head or neck. 
 o Upon further questioning of any head/neck/back injury, patient   
  admitted he had been hyper-extending his neck backward at a 90   
  degree angle every night in bed for 20 minutes while viewing    
   an iPad upside down for the 3 weeks immediately preceding the   
  onset of diplopia. 

• 59 year old Asian male 
• CC: constant double vision at distance and near x 6 days
• (-) hx of eye injuries, surgery, or eye conditions 
• (+) hx of high cholesterol
• (-) hx of DM, HTN, or allergies
• Medications: simvistatin
• Was seen by an Ophthalmologist 3 days after onset of diplopia;     
 ocular health was unremarkable, dxed with VI nerve palsy. 
• Ophthalmologist referred patient to PCP for a workup to r/o 
 o Diabetes
 o  Hypertension
 o Lupus
 o Referral to a Neurologist
• Patient denies any recent headaches or bouts of dizziness 
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Abstract	
Exploring	treatment	and	management	op0ons	for	a	52-year-old	
white	female	symptoma0c	for	asthenopia	and	difficulty	reading	
a<er	a	trauma0c	brain	injury	(TBI).		
	
Case	History	
Chief	concern:		The	pa0ent	was	referred	to	Pacific	University	
College	of	Optometry	ocular	mo0lity/neurology	clinic	by	her	
neuro-opthalmologist	for	vision	therapy	a<er	a	trauma0c	brain	
injury	in	2015.	The	pa0ent	is	an	equine	veterinarian	and	was	
kicked	in	the	right	temple	by	a	horse	and	thrown	across	the	
stables.	The	pa0ent	lost	consciousness	for	an	indeterminate	
amount	of	0me.	A<er	the	incident	she	was	symptoma0c	for	a	
pulling	sensa0on	around	her	right	eye	especially	while	reading,	
she	also	noted	blurred	vision	while	reading	and	on	the	computer.		
		
Personal	ocular	history:		

•  (+)	Spectacles:	presbyopia	&	as0gma0sm		
Personal	medical	history:		

•  (+)	TBI		
•  Medica0ons:	Cymbalta,	Sudogest,	Methocarbamol	

Clinical	Findings	
Prior	to	Vision	Therapy:	
Uncorrected		VA:	

•  OD	:	20/20	
•  OS	:		20/20		

Computer	Spectacle	Rx:		
•  OD:	+1.50	-1.25	x	100	PRISM:	2	BI	
•  OS:	+1.25	-1.25	x	062	PRISM:	2	BI	
						ADD:	+0.75		

Near	Spectacle	Rx:		
•  OD:	+2.25	-1.25	x	100	PRISM:	2	BI	
•  OS:	+2.00	-1.25	x	062		PRISM:	2	BI			

Cover	test	without	correc0on:		
•  	Distance:	2	XP,	stable	in	all	posi0ons	of	gaze	
•  	Near:	12	XP’			

Ver0cal	Maddox	Rod:	fusion	with	0.25	BD	OD	
NPC:	8	inches		
Stereopsis	with	Random	Dot	Bu_erfly:	(+)Global,	3/3	animals,	
5/9	wirt	
Vergences	(through	+2.00	add):		

•  BI:	X/22/18	
•  BO:	X/12/-4	

Pupils:	PERRL,	(-)APD	
EOM:		Full,	(-)Pain,	(-)Diplopia	OD,	OS			
	

A@er	Vision	Therapy:	
Cover	test:		

•  	Distance:	no	movement		
•  	Near:	no	movement			

NPC:		
•  	 with	non-	accomodaDve	target:	TTN	

Stereopsis	with	Random	Dot	Bu_erfly:	(+)Global,	3/3	animals,	
8/9	wirt	
Vergences	(through	near	Rx):		

•  BI:	X/16/12	
•  BO:	X/35/25	

Diagnoses	
Convergence	Insufficiency	secondary	to	TBI	

Discussion		
TraumaDc	Brain	Injury	and	Convergence	insufficiency:	

•  	Treatment	of	pa0ents	that	have	suffered	a	TBI	can	be	
difficult	because	they	are	o<en	dealing	with	cogni0ve,	
behavioral,	sensory	and	motor	anomalies.		

•  The	optometric	physician	becomes	a	cri0cal	part	of	
rehabilita0ve	care	as	many	pa0ents	have	visual	
complica0ons	that	have	significant	implica0ons	on	daily	
ac0vi0es	of	living.		

•  It	is	important	for	the	optometric	physician	to	
correspond	with	the	pa0ent’s	rehabilita0ve	team	which	
may	include	physical	therapists,	speech	therapists,	and	
occupa0onal	therapists.		
•  Co-management	with	the	pa0ent’s	rehabilita0ve	

team	helps	to	prevent	vision	related	problems	
causing	limita0ons	in	the	pa0ent’s	progress.		

•  Passive	treatment	op0ons	including	lenses,	or	prism	
may	be	introduced	in	the	ini0al	stages	of	
rehabilita0on	before	ac0ve	vision	therapy	is	
pursued.		

•  Among	the	most	common	visual	problems	encountered	
a<er	a	TBI		include	binocular	vision	deficits.		
•  Convergence	insufficiency	is	one	of	the	most	

common	diagnoses	in	pa0ents	in	the	acute	stages	
of	TBI	and	for	those	with	a	history	of	TBI.		

•  A	retrospec0ve	study	by	Ciuffreda	et	al.	found	
42.5%	of	pa0ents	with	TBI	were	diagnosed	with	CI.	

•  Other	common	binocular	vision	deficits	include	
accommoda0ve	dysfunc0on,	saccadic	dysfunc0on,	
and	spa0al	abnormali0es.			

•  In	one	study	by	Cohen	et	al.	CI	was	associated	with	
longer	periods	of	coma,	and	cogni0ve	disturbances.	
The	study	suggested	that	CI	can	be	an	expression	of	
damage	to	the	mesencephalic	and	cor0cal	brain	
structures	involved	in	the	convergence	process.		
•  Because	the	pa0ent	remained	symptoma0c	

despite	improvements	in	the	convergence	
system,	is	is	possible	that	some	neurological	
damage	resides	post-TBI.		

	
Management	
•  While	ten	vision	therapy	sessions	were	recommended	for	

this	pa0ent,	the	pa0ent	discon0nued	therapy	a<er	six	
sessions.	If	the	pa0ent	would	have	con0nued	with	therapy		
the	Life	Saver	card	and	eccentric	circle	training	would	have	
been	emphasized.		

•  While	the	pa0ent’s	NPC	and	BO	vergence	ranges	improved,	
the	pa0ent	only	noted	slight	relief	in	symptoms.	She	
con0nued	to	complain	about	a	mild	headache	around	her	
right	temple	and	pulling	sensa0on.	Because	this	is	the	exact	
loca0on	of	her	injury,	it	is	likely	that	she	has	residual	damage	
causing	symptoms	to	remain.		

	
Conclusions	
•  As	trauma0c	brain	injury	con0nues	to	impact	the	popula0on	

it	is	important	for	the	optometric	physician	to	be	aware	of	
the	binocular	implica0ons	and	treatment	op0ons.	It	is	also	
important	to	be	aware	of	residual	neurological	damage	and	
it’s	contribu0on	to	symptoms	despite	visual	improvement.		

Contact:		
Hannah	Holtorf,	O.D		

hholtorf@pacificu.edu		

Vision	Therapy	Exercises		
The	pa0ent	began	weekly	vision	therapy	sessions	for	45	minutes	at	a	
0me.	Ten	vision	therapy	sessions	were	recommended.	The	therapy	
focused	on	improving	convergence	and	building	posi0ve	fusional	
vergence	ranges	to	ul0mately	improve	comfort	while	reading.	
Examples	of	the	ac0vi0es	include:		
	
Brock	String	:		

•  Ini0ally	began	with	red	bead	push	ups	to	improve	gross	
convergence	and	posi0ve	fusional	vergence	ranges	while	
monitoring	for	suppression	during	motor	stress.	Ini0ally	the	
pa0ent	was	able	to	converge	to	8	inches,	but	eventually	
progressed	to	4	cm	with	red	bead	push	ups.		

•  Added	bead	jumps	in	mul0ple	posi0ons	of	gaze	to	build	jump	
vergence	skills	without	suppression	and	develop	voluntary	
control	of	vergence.			

	
Barrel	Card:		

•  Once	the	pa0ent	mastered	the	brock	string,	the	barrel	card	
was	introduced	to	increase	the	demand	on	the	convergence	
system.	

•  The	pa0ent	had	more	difficulty	with	this	ac0vity	as	it	has	a	
much	larger	accommoda0ve-vergence	demand.	The	pa0ent	
was	not	able	to	converge	on	the	nearest	barrel	for	more	
than	one	to	two	seconds.		

	
Tranaglyphs:		

•  Began	therapy	with	variable	tranaglyphs	focusing	on	
improving	fusional	vergence	by	using	a	s0mulus	that	creates	
a	sliding	change	in	demand.		

•  As	pa0ent	became	proficient	with	variable	tranaglphys,	
challenged	pa0ent	with	fixed	tranaglyphs	which	caused	the	
pa0ent	to	make	jump	vergences.		

•  This	ac0vity	also	introduces	second	and	third	degree	sensory	
fusion	sensi0vity.		

Vectograms	:		
•  Began	with	mother	goose	vectogram	to	improve	BO	

vergence	ranges.	Progressed	to	spirangle	vectogram	as	
pa0ent	improved.		

•  Ini0ally	began	with	sliding	vergences,	then	moved	to	jump	
vergences.		

•  Finally,	challenged	pa0ent	with	look	away’s:	pa0ent	looked	
across	room	then	back	to	vectogram.			

	
Aperture	Rule:	

•  Once	the	pa0ent	excelled	at	tranaglyphs	and	vectograms,	
the	pa0ent	was	introduced	to	the	aperture	rule	trainer.		

•  This	allows	the	pa0ent	to	improve	the	range	of	both	posi0ve	
and	nega0ve	fusional	vergence	in	an	open-space.		

	
Lifesaver	Card:	

•  Introduced	this	ac0vity	toward	the	end	of	therapy	to	help	
pa0ent	maintain	vergence	and		second	and	third	degree	
fusion	sensi0vity	in	an	open	space	environment.		

Sources	
1.  American	Optometric	Associa0on	Brain	Injury	Electronic	Resource	Manual.	

h_p://www.aoa.org/optometrists/membership/aoa-sec0ons/vision-rehabilita0on-sec0on/
brain-injury-electronic-resource-manual	

2.  2.	Ciuffreda	KJ,	Suchoff	IB,	Marrone	MA,	Ahmann	E.	Ocularmotor	rehabilita0on	in	trauma0c	
brain	injured	pa0ents.	J	Be.	Optom.	1996;	7:	31-37.		

3.  Cohen	M,	Groswasser	Z,	Barchadski	R,	Appel	A.	Convergence	insufficiency	in	brain	injured	
pa0ents.	Brain	Inj.	1989	Apr-	Jun;	3(2)187-91.		

4.  Griffin	J,	Bors0ng	E.	Binocular	Anomalies:	Theory,	Tes0ng	and	Therapy,	5th	edi0on.		
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Chronic progressive external ophthalmoplegia (CPEO) is a
mitochondrial disorder characterized by bilateral progressive ptosis
and diffuse ophthalmoplegia. Patients are unaware of diplopia until
restrictions of their eye movements interfere with their peripheral
visions. This case demonstrates the application of binocular double
vision field (BDVF) for mapping the size and position of a restricted
field in management of diplopia.

Ophthalmoplegia is associated with the spectrum of mitochondrial
diseases such as CPEO, CPEO plus and Kearns-Sayre syndrome
(KSS).1-3 The prevalence of all mitochondrial diseases is 1:8500.3
They are caused by mutations of mitochondrial or nuclear DNA. In
CPEO, deleted mitochondrial DNAs (mtDNAs) are present mostly in
extraocular muscles.4 The diagnosis is based on mtDNA testing,
muscle biopsy finding of red ragged fibers, and biochemical
abnormalities of oxidative phosphorylation.4,5

Ocular manifestations of CPEO include: ophthalmoplegia with
sparing of downgaze (68% symmetrical), exo-deviation (92%),
diplopia (46.6%), and ptosis (63% bilateral).1-2 Furthermore, the field
of binocular single vision (BSV) will be reduced and replaced by a
field of BDV. Evaluation of field of BSV using arc perimeter was first
described in 1967 by Lyle and Wybar.6

History:

A 67-year-old Caucasian male was referred from neuro-
ophthalmology clinic due to complaints of horizontal diplopia in
down-gaze when reading. The patient was clinically diagnosed with
sporadic form of CPEO at age 24 years. He had upper lid
blepharoplasty for ptosis 2 years prior without any complications.
Patient also reported unsuccessful previous prism trials.
Oculopharyngeal muscular dystrophy and KSS were excluded as
diagnoses. Antiacetylcholine receptor antibodies and thyroid function
test results were negative. Brain MRI was unremarkable.

Clinical Findings:

• Stereopsis: 500"                                                                                                             
• Refraction: +0.50 DS OU, Add: +2.50  D/N VA: 20/20 OD/OS                                                                     
• CT: N 10 pd CAXT’                                                                                                            
• NPC: Receded with poor BO ranges                                                                                             
• W4D: Fusion D, crossed diplopia N                                                                                            
• Double Maddox Rod: (-) Torsion                                                                                                  
• Versions: Asymmetric restriction of  ABD/ADD/depression OU, -4 

elevation OU                                                                                                              
• Ductions: Comparable to versions                                                                                             
• Computerized Hess Test: Inconsistent                                                                                         
• Margin reflex distance 1 (MRD1): OD/OS 2.5/3 mm, MRD2: WNL                                                                   
• Lid Excursion: OD/OS 7/8 mm                                                                                                  
• Funduscopic Examination: (-) retinal pigmentary  changes 
• Field of BDV: Goldmann perimetry with III4e spot and/or Octopus

kinetic perimetry
◦ Taped the eyelids. 
◦ Applied correction lenses OU for central 30°
◦ Head centered with fixation target at eye level between the 

eyes with both eyes open.
◦ Target was moved from seeing up to the point at which diplopia 

first occurred.
◦ BDVF was displaced away from direction of maximum 

limitation of movement. 
◦ BSVF recorded from 30° leftgaze to 15° rightgaze (Figure 1).
◦ Vertically, BSVF noted up to 35° in left-downgaze, 45° right-

downgaze (Figure 1).

Diagnosis:  CI, Diplopia 2` to restriction of RMR and LSO, Borderline Ptosis OU 

Treatment Plan:

Trialed 6 BI^ Fresnel prism on right bifocal lens, patient reported single vision at near.

Follow UP #1: 1 month later  
Patient reported single but uncomfortable vision while reading. Trialed 6.5 pd equivalent oblique 
Fresnel prism (6 BI/1BU^ OD).

Follow UP #2: 1 month later                    
Patient continued to report uncomfortable vision while reading. Trialed 6 BI^ OD/1 BD^ OS 
Fresnel prisms over bifocal lenses.

Follow-up #3: 1 month later                     
Repeated BDVF with correction lenses OU, in trial frame and Fresnel prisms over.                                             
Reported stable comfortable binocular vision with equal expansion of field of BSV in right and left 
gaze up to 40° and downgaze up to 30° (Figure 2).                  

Figure 2: Equal expansion of field of BSV in right and left gaze up to 40° and downgaze up to 30°

Figure 1: Octopus kinetic perimeter shows diplopic field is displaced away from the direction of maximum limitation 
of movement.

According to traditional teachings, diplopia is an uncommon
presentation in CPEO due to symmetric nature of ophthalmoplegia.
However, significant minority (32%) experience asymmetric
ophthalmoparesis.1,2 Localizing the restricted muscles is challenging
and inconsistent with conventional methods such as Hess Test and
Maddox rod. Progressive nature of misalignments makes the outcome
of strabismus surgery poor. In addition, patterns of misalignments in
CPEO have not been well described. Carta et al. observed a "selective
damage" of medial rectus muscle fibers in sporadic CPEO.4 They
claimed that targets of mitochondrial impairments in Leber hereditary
optic neuropathy and CPEO are thinnest structures such as
papillomacular axons and medial rectus muscle fibers in later.4
This case has shown that it is possible to quantitate ophthalmoplegia.
Results of both perimetric methods, Goldmann and Octopus kinetic
perimetry, were identical. To prevent dissociation during BDVF, it is
best to perform the test at the beginning of the follow-up visit before
cover test or refraction. There are some limitations to administration of
BDVF: it overestimates diplopia in patients with fragile fusion unable to
fuse white light on white background of the Goldmann bowl devoid of
peripheral fusion cues.7 It is also unable to detect cyclotorsion with
circular III4e light target. Sullivan et al. suggested changing the circular
light to cross target to better detect torsion.8

The field of BDV can be helpful in selecting an appropriate corrective
prism and evaluating how much the field of BSV has been moved or
enlarged with prism. Patient`s comfort depends more on the symmetric
position of field of BSV. Binocular double vision field can be applied in
management of patients with traumatic blow-out fractures. Also, it can
be used preoperatively in planning muscle surgery and postoperatively
for comparison. It is quick, reliable, and easily reproducible for
quantitative follow-up examinations.
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Sensory processing disorders (SPD) include impairments that 
involve challenges in modulation, integration, organization, 
and discrimination of sensory input. A child may have 
difficulty responding appropriately to sensory input, which 
can interfere with daily activities and behavior.1 Children 
with conditions such as autism spectrum disorder (ASD), 
attention deficit disorder (ADD/ADHD), and learning 
disability (LD) may exhibit difficulty regulating and 
organizing sensory input. Identification of specific areas of 
SPD is important to enable parents/caregivers, teachers, and 
therapists to provide the proper learning environment and 
interventions that will assist the child with daily activities. 
The Short Sensory Profile (SSP) is a standardized assessment 
that includes 38 questions related to a child’s behavior and 
responses to common sensory information received during 
everyday situations.2 The SSP assesses seven categories of 
sensory experiences(Figure 1). The Visual Tracing Test 
(VTT) was developed because of difficulties testing children 
with other visual tracing tests, including the original 
Groffman Tracing Test (GVT).3 The VTT has five separate 
test plates that increase in visual tracing difficulty.  

1Kristy Remick-Waltman, OD, FCOVD 1Kimberly Walker, OD, FCOVD 
 2Donna Redman-Bentley PT, PhD, 2Dayle Armstrong, PT, MS, DPT 

1College of Optometry, 2Department of Physical Therapy 

An Inter-Professional Investigation. Visual Tracing: Is There a Difference Between Children with 
Sensory Processing Disorder (SPD) and Typical Development? 

Figure 1: Short Sensory Profile 

To investigate the differences in scores on the VTT in 
children with Sensory Processing Disorder (SPD) as 
compared to typically developing (TD) children. 

148 children, , ages 7-11 years old, were recruited from the 
surrounding community. 75 children were normal, typically 
developing and 73 were identified as having ADHD, ASD, or 
a score of <142 on the SSP. Children were excluded if they 
had blindness, constant strabismus, deafness, ocular disease, 
fractures within six months, or physical disabilities.  See 
Figure 2 for demographic data.  
 

VMI example image  

Each child’s parent/guardian completed the SSP administered 
by a Doctor of Physical Therapy; all children were tested 
using the VTT by a Doctor of Optometry (see Figure 3). 
Demographic data and VVT comparisons were analyzed 
using a t-test. SPSS v23 was used for data analysis.  

Tactile Sensitivity: reactions to being touched or touching 
various objects. 
 
Taste/Smell Sensitivity: reactions to specific tastes or smells. 
 
Movement Sensitivity: information regarding position of own 
body when moving. 
 
Under-responsive/Seeks Sensation: responses to sensory 
information that occur in everyday activities may be very low or 
very high. 
 
Auditory Filtering: under or over reacting to sounds. 
 
Low energy/weak: how well child participates in play, school 
and daily tasks without tiring out easily; adequate muscle tone 
and postural control to engage in these activities. 
 
Visual/Auditory Sensitivity: how well a child functions with 
typical sounds and sights within a natural environment. 
 
Total Score: indication of child’s overall sensory processing 
ability; how well child processes sensory information as it relates 
to their function at school, home and in the community. Figure 4:  Means (SD) on Visual Tracing Test for typical and 

sensory groups 

1Dunn W. Sensory Profile User's Manual. San Antonio, TX: The Psychological Corporation; 
1999.   
2Tomchek SD, Dunn W. Sensory processing in children with and without autism: a 
comparative study using the short sensory profile. Am J Occup Ther, 2007;61(2):190-200. 
3Groffman, S., Solan, H. Developmental & Perceptual Assessment of Learning-Disabled 
Children Theoretical Concepts and Diagnostic Testing. Optometric Education Program 
Foundation. 2001 
4Langaas, T., et., al. Clinical assessment of eye movements in children with reading 
disabilities and with Developmental Coordination Disorder (DCD). Investigative 
Ophthalmology & Visual Science. December 2002, Vol. 43, Issue 13. 
5Remick-Waltman, K., Walker, K., Armstrong D, Redmon-Bentley D, “An Inter-Professional 
Investigation. Near Stereopsis: Is There a Difference Between Children with Sensory 
Processing Disorder and Typical Development? Abstract,  American Academy of Optometry, 
2016. 
 

VVT data were missing for 3 children in the sensory group. 
Results for the Visual Tracing Test demonstrated that children 
with SPD have decreased visual tracing ability compared with 
typically developing children. The results of the t-Test 
indicated a statistically significant difference in age 
equivalent scores (AE) between the 2 groups, (p=0.028) . 
Means and SD for the groups were: (Figure 4) 
Sensory (n=70) M = 8.827, SD = 2.479 
Typical  (n=75) M = 7.893, SD = 2.585  

Methods 

Figure 2: Children’s age and gender for typical and sensory groups 

Our study found that children with SPD have a statistically 
significant difference in visual tracing ability and  scores on 
the VTT as compared with typically developing children ages 
7-11. Few studies have investigated functional pursuits and 
eye tracking utilizing the Visual Tracing Test  in children with 
SPD. According to Langaas, T.,et.al, 58% of children with 
reading deficiency scored low on the Groffman Visual 
Tracing Test (GVT) as compared to 35% in 2 TD control 
groups; and 78% of children with Developmental 
Coordination Disorder (DCD) scored low on the GVT as 
compared with 27% in the TD groups. 4 Optometrists should 
be alerted to any reduction in eye tracking or reduced local 
stereo in children with SPD. 5 Further research is needed to 
determine if these measures can be used to identify children 
with SPD. Supplemental testing, in-depth developmental 
history and possible inter-professional referrals are 
recommended for pediatric patients seen by optometrists with 
reduced eye tracking. Similarly health professionals, 
including physical therapists, occupational therapists, speech-
language pathologists, and psychologists are advised to 
perform oculomotor testing on SPD patients. SPD patients 
should be referred to an optometrist to perform a visual skill 
evaluation including the VTT.  Alternatively the OD should 
recognize the potential connection between reduced scores on 
the VTT and SPD.  

We would like to acknowledge Western University of Health Sciences for providing the funding for the study. 
Any questions or comments, please contact Dr. Kristy Remick-Waltman at kremick@westernu.edu 

Figure 3: Visual tracing Test (VTT) and patient performing the test 
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�INTRODUCTION
Development of a cyst on the pineal gland can lead to severe, debilitating visual 
and systemic symptoms. Surgical removal of the cyst or the entire pineal 
gland is often the first line treatment, but it is risky due to the proximity to the 
brainstem and cerebellum. Even after surgical treatment, many patients suffer 
longstanding symptoms of dizziness, as well as binocular, accommodative, 
and/or oculomotor dysfunction, as is the case for the patient presented here.

�CASE PRESENTATION
A 19-year-old female presented for a vision therapy evaluation one year after 
having her entire pineal gland surgically removed due to a pineal cyst. She 
complained of post-surgical dizziness that had become so severe that she had 
to drop out of school and could no longer tolerate reading. A thorough visual 
examination was completed and demonstrated that she had accommodative 
insufficiency, saccadic dysfunction, poor flexibility of her convergence and 
divergence abilities, and reduced auditory and visual memory (Table 1).

TABLE 1:  VISUAL EXAMINATION FINDINGS
TEST RESULTS: DAY 1 RESULTS: 1ST PROGRESS CHECK

Patient Symptoms

Unable to read, use a 
computer, or complete basic 
chores like dishes. 
Sometimes gets dizzy when 
walking or going up/down 
stairs.

Significant improvement. Can now read, ride a bike, and 
use the computer. Considering going back to school.

BCVA 20/15 OD, OS, OU 20/15 OD, OS, OU

Refraction
-0.25-1.00x105 OD
-0.75-0.75x103 OS 
+1.00 add OU 

Unchanged

Cover Test 4 XP, 6 XP’ 2 XP, 6 XP’

Stereoacuity 20’’, (+)Forms 20’’, (+)Forms

NPC TTN on 3 attempts TTN on 3 attempts

Amplitude of 
Accommodation 8 D OD, OS 10 D OD, OS

Vergences

BI distance: x/4/2
BO distance: x/4/2
BI near: x/6/4
BO near: x/8/12

BI distance: 10/18/8
BO distance: x/10/4
BI near: 8/22/16
BO near: x/22/8

TEST RESULTS: DAY 1 RESULTS: 1ST PROGRESS CHECK

DEM

Vertical time: 42s
z-score: -3.03
Horizontal time: 48s
z-score: -2.85
Ratio: 1.14
z-score: -0.83

Vertical time: 32.2s
z-score: -1.18
Horizontal time: 36.92s
z-score: -1.67
Ratio: 1.23
z-score: -1.70

TVPS

Discrimination: 25th %
Memory: 1st %
Spatial Relations: 63rd %
Form Constancy: 98th %
Sequential Memory: 37th %
Figure Ground: 84th %
Closure: 75th %

Gardner Part 1: zero errors
Part 2: 4 errors

TAPS

Auditory number memory forward: >12-0 language age
Auditory number memory reversed: >12-0
Auditory sentence memory: >12-0
Auditory word memory: 11-8
Auditory interpretation of directions: 12-0
Auditory word discrimination: >12-0
Auditory processing: >12-0

�BI-NASAL OCCLUSION
Bi-nasal occlusion was applied to both her distance and near vision glasses, 
instantaneously reducing her dizziness (Figure 1). It was applied with translu-
cent medical tape and placed at the nasal limbus. As her dizziness symptoms 
improved, the tape was made smaller and smaller over the course of sev-
eral months until it was completely removed. Different theories suggest that 
bi-nasal occlusion helps to decrease the visual stress and also acts as a visual 
reference point that can help stabilize and organize visual input.

FIGURE 1: Bi-nasal occlusion has allowed the patient to have significant 
improvement in her dizziness symptoms.

�VISION THERAPY
Weekly vision therapy 
was initiated alongside 
full time wear of bi-na-
sal occlusion. The first 
phase of therapy fo-
cused on improving 
her oculomotor and 

accommodative skills, as well as, expanding 
her peripheral awareness. All procedures 
were done seated, as the patient was very 
symptomatic of dizziness during the first few 
weeks of therapy. Some of the activities per-
formed during this initial phase included col-
umn jumping, pointer straw, flashlight point-
ing, and monocular accommodative rock. As 
the patient’s dizziness symptoms improved, 
the procedures were performed standing. 
Vision therapy was later modified to work 
on binocular eye movements and the vestib-
ular system to further rehabilitate her ocular 
and vestibular pathways. Some of these pro-
cedures included brock string, rotating peg-
board, Marsden ball games, and Greenwald 
eye movements (Figure 2). Visual perceptual 

activities, such as Multi-Matrix games and tachisto-
scope, were also performed to improve her visual 
memory and visual discrimination. As her symptoms 
improved throughout the course of therapy, the pro-
cedures were made more challenging by incorporat-
ing moving targets and by having the patient stand 
or move. This lengthy but methodical approach to 
vision therapy, alongside full time use of bi-nasal 
occlusion, has led to a significant improvement in 
patient visual symptoms and overall quality of life. 

�CONCLUSION
Dizziness can be a debilitating symptom for patients 
and can greatly impact their overall quality of life. 
Bi-nasal occlusion should be demonstrated to all 
patients complaining of severe dizziness in an attempt 
to improve their symptoms. Weekly vision therapy 
should also be initiated to work on both ocular and 
vestibular skills. These patients may require several 

months or even years of vision therapy, but the goal should always be to 
improve the patients’ symptoms and overall quality of life.
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FIGURE 2:  Greenwald eye movements performed binocularly A) with the head in primary 
position and only the eyes following the target, B) with only the head following the target, 
C) with the head tilted back 45 degrees and only the eyes following the target, and D) with 
only the head following the target while tilted back 45 degrees. This can also be performed 
monocularly.
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�INTRODUCTION
Cortical visual impairment (CVI) is the leading cause of bilateral visual im-
pairment in children in developed countries.1 CVI describes a neurological 
disorder resulting in bilateral vision impairment that cannot be explained 
by ocular, ocular motor, or refractive anomalies alone.1,2 Some common 
causes of CVI in children include hypoxic ischemia, brain malformations, 
prenatal stroke, and traumatic brain injuries.3-5

The following case demonstrates the importance of early intervention of 
children with CVI. An interdisciplinary approach consisting of a team of 
physical therapists, occupational therapists, teachers of students with visual 
impairments, optometrists, and vision therapists can help set the child up 
for long-term success.

�CASE HISTORY
MM, a happy 5-year-old African American male was a victim of shak-
en baby syndrome at daycare when he was 5-months-old. The trauma 
resulted in developmental delay, a history of seizures, and cortical visual 
impairment (Table 1). He presented for a visual evaluation to determine 
functional vision abilities and to identify potential characteristics of CVI that 
may be interfering with his visual performance at school.

TABLE 1: PATIENT MEDICAL HISTORY 

Medical History
1. Spastic diplegia (Little’s Disease)
2. History of traumatic brain injury
3. History of seizure disorder (Last seizure February 2012)

Medical Devices 1. Ankle-foot orthosis (AFO)
2. Pediatric hand splints

Medications
1. Baclofen 10 mg PO BID
2. Diazepam 10 mg PRN 
3. Botulinum Toxin A injections

Allergies NKMA, NKDA

Family Medical 
History Hypertension 

TABLE 2: ONGOING THERAPIES AND REHABILITATION 
TYPE OF REHABILITATION FREQUENCY

Special instruction in a life skills classroom 2x per week

Physical therapy 1x per week

Occupational therapy 1x per month

Speech therapy 1x per month

Consultation with a teacher of students with 
visual impairment 3x per week

�EXAMINATION FINDINGS
Upon initial examination, MM was able to perceive light but was unable 
to fixate and follow. He demonstrated a constant alternating esotropia 
with variable magnitude and frequency between the two eyes (Figure 
1), a searching nystagmus, roving eye movements when attentive, and a 
preference to remain in down-gaze when in resting position (Table 4).

Figure 1

TABLE 3: PATIENT OCULAR HISTORY 

Ocular History
1. Cortical visual impairment
2. Optic atrophy OU
3. Horizontal nystagmus

Spectacle Correction None

Ocular Medications None

Family Ocular History Unremarkable

TABLE 4: EXAMINATION FINDINGS FROM INITIAL VISUAL EVALUATION 

Uncorrected Visual Acuity OD: Light perception
OS: Light perception

Pupils PERRL, (-)APD

Extraocular Motility OD: Restriction on up-gaze
OS: Restriction on up-gaze

Confrontation Visual Fields Poor fixation

Retinoscopy OD: -2.50 Sph
OS: -2.50 Sph

Slit Lamp Exam WNL OD, OS

Undilated Fundus Exam Optic disc pallor, arteriolar narrowing OD, OS

TABLE 5: RESULTS OF VISUAL EVOKED POTENTIAL 
8X8 16X16 32X32

Eye OU OU OU

Latency 128.9 ms 151.4 ms 187.5 ms

Amplitude 5.25 uV 5.35 uV 7.37 uV

Contrast 85% 85% 85%

Pattern Checkerboard Checkerboard Checkerboard

Figure 2: Visual Evoked Potential (VEP) - Binocular 16x16 Checkerboard Pattern

MM responded best to auditory cues, which elicited movement. However, 
there was an absence of visually-guided reach when targets were presented. 
He further demonstrated behaviors typically associated with CVI, including 
color preferences, the need for movement, visual latency, difficulty with 
visual complexity, and atypical visual reflexes (Table 6).5

TABLE 6: NOTABLE VISUAL BEHAVIORS FROM INITIAL 
VISUAL EVALUATION  

Color Preference Responded to the color red more quickly and spontaneously

Need for Movement Better visual attention to moving objects

Visual Latency Response to targets were delayed especially in noisy 
environments

Visual Field 
Preferences No response to targets presented in his superior visual field

Visual Complexity Difficulty with complex targets, busy viewing arrays, and 
crowded sensory environments

Light-Gazing No light-gazing behavior or nonpurposeful gazing noted

Distance Viewing Viewed targets within inches of his face

Visual Reflexes Intact visual blink reflex with absence of visual threat response

Visual Novelty No difficulties with reaching for and examining of new or 
unfamiliar objects

Visually Guided 
Reach

Absence of visually guided reach with strong dependence on 
auditory cues

�TREATMENT AND MANAGEMENT
A spectacle correction was prescribed for full-time wear at home, in school, 
and during all therapies. Purposeful visual stimulation was encouraged and 

in-office vision therapy was initiated to work on visual-motor integration 
(Table 7). The goals of vision therapy were to encourage looking behavior 
and to teach MM how to use vision to guide movement.

Figure 3

TABLE 7: EXAMPLES OF VISUAL STIMULATION ACTIVITIES 
AND VISION THERAPY 

ACTIVITY GOALS

Projected Light Box To facilitate visual recognition of a target

Visually Guided Reach To encourage looking behavior 

Checkboard Environment To develop outline perception

Angels in the Snow/Body Lifts To develop internal awareness of the two sides 
of the body

Walking with Yoked Prisms To eliminate toe walking

   
 Figure 4: Examples of Visual Stimulation for Outline Perception Figure 5

�CLASSROOM RECOMMENDATIONS
1. Red highlighting of objects, symbols, or environmental features to facil-

itate increased looking behaviors.

2. Greater waiting time under conditions that cause latency to increase, 
such as when he is presented with visually complex targets, when he is 
fatigued or over stimulated, or when the environment is noisy.

3. All sources of sensory competition should be monitored in the classroom.

4. Light-gazing behavior should signal classroom personnel that he either 
needs a break from activity or that the classroom activity is not conducive 
to sustaining his visual attention.

5. Simple targets should be presented within 4 feet.

�DISCUSSION
In the six months since MM started vision therapy, his parents and 
therapists all reported seeing improvement in how he responds to his visual 
environment at home, at school, and during therapies. 

Developmental milestones that normally require vision, e.g. reaching and 
walking, are often delayed in children with visual impairment,1 which was 
the case with MM (Figure 6). Therefore, an emphasis on visual-motor 
integration is important and should be a collaborative effort between the 
physical therapist, occupational therapist, optometrist, and vision therapist.    

Figure 6

�CONCLUSION
The injured brain has tremendous ability to regain function, but it requires 
purposeful stimulation in order for this to occur in a reasonable amount of 
time.1 Studies have shown that visual stimulation provide the brain with a 
chance to form the appropriate connections in order for visual recovery 
to occur.3 Children with CVI often have good days and bad days. It is im-
portant to be persistent, routinize visual stimulation, and encourage looking 
behavior as much as possible.
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Adult	
  paFents	
  with	
  strabismus	
  present	
  a	
  challenge	
  to	
  the	
  
pracFFoner.	
  Previous	
  surgery,	
  non	
  comitant	
  deviaFons,	
  diplopia	
  and	
  
adaptaFons	
  are	
  only	
  a	
  few	
  complicaFng	
  factors	
  that	
  must	
  be	
  
considered	
  when	
  predicFng	
  a	
  prognosis.1	
  Many	
  present	
  with	
  
cosmeFcally	
  evident	
  deviaFons	
  that	
  have	
  been	
  present	
  for	
  years	
  
and	
  no	
  longer	
  seek	
  treatment	
  aDer	
  years	
  of	
  none	
  being	
  offered.	
  
While	
  Duane's	
  classificaFon	
  differenFates	
  exodeviaFons	
  via	
  
magnitude	
  at	
  distance	
  and	
  near	
  (based	
  on	
  15	
  prism	
  diopter	
  
difference),	
  Cooper	
  suggests	
  that	
  since	
  findings	
  among	
  paFents	
  
tend	
  to	
  vary	
  considerably	
  with	
  respect	
  to	
  temporal,	
  spaFal	
  and	
  
sensory	
  characterisFcs,	
  the	
  descripFon	
  of	
  a	
  pure	
  definiFve	
  enFty	
  is	
  
difficult.2	
  When	
  seeking	
  a	
  funcFonal	
  cure,	
  the	
  authors	
  suggest	
  that	
  
prognosis	
  in	
  the	
  adult	
  strabismic	
  is	
  less	
  a	
  funcFon	
  of	
  specific	
  
classificaFon	
  than	
  sensory	
  adaptaFon,	
  parFcularly	
  the	
  presence	
  of	
  
normal	
  binocular	
  funcFon	
  at	
  some	
  distance.	
  Treatment	
  strategies	
  
for	
  intermioent	
  exotropia	
  in	
  adults	
  have	
  included	
  prism,	
  surgery	
  and	
  
vision	
  therapy.	
  Reports	
  of	
  Success	
  rates	
  for	
  surgery	
  are	
  difficult	
  to	
  
analyze	
  as	
  criterion	
  for	
  success	
  vary	
  being	
  based	
  primarily	
  on	
  
cosmesis.	
  In	
  addiFon,	
  without	
  other	
  intervenFons,	
  exo	
  driD	
  is	
  
common	
  resulFng	
  in	
  the	
  need	
  for	
  addiFonal	
  surgery.	
  Specifically	
  for	
  
the	
  intermioent	
  exotrope,	
  normal	
  ocular	
  alignment	
  and	
  sensory	
  
fusion	
  is	
  present	
  part	
  of	
  the	
  Fme	
  with	
  intervals	
  of	
  disrupted	
  fusion	
  
when	
  one	
  eye	
  turns	
  outward	
  resulFng	
  in	
  diplopia,	
  suppression	
  or	
  
anomalous	
  correspondence.3	
  Harris	
  using	
  a	
  computer	
  analogy	
  
describes	
  the	
  Binocular	
  ConFnuum	
  suggesFng	
  one	
  can	
  have	
  
different	
  paoerns	
  of	
  use	
  of	
  the	
  underlying	
  hardware	
  of	
  the	
  
binocular	
  system	
  under	
  different	
  internal	
  or	
  external	
  condiFons.4	
  
The	
  ulFmate	
  goal	
  when	
  treaFng	
  intermioent	
  exotropia	
  is	
  to	
  reduce	
  
the	
  frequency	
  of	
  the	
  turn	
  by	
  enhancing	
  the	
  fusional	
  process.3	
  
Reports	
  in	
  the	
  literature	
  argue	
  for	
  one	
  specific	
  treatment	
  eFology	
  
over	
  the	
  other.	
  The	
  CITT	
  study	
  clearly	
  demonstrates	
  the	
  
effecFveness	
  of	
  Vision	
  Therapy	
  in	
  treaFng	
  the	
  paFent	
  with	
  
Convergence	
  Insufficiency.	
  For	
  the	
  paFent	
  with	
  intermioent	
  
exotropia	
  at	
  distance	
  and	
  parFcularly	
  those	
  with	
  large	
  angles,	
  there	
  
conFnues	
  to	
  be	
  debate.	
  Coffey	
  et	
  al.	
  reviewed	
  59	
  studies	
  involving	
  
treatment	
  of	
  intermioent	
  exotropia	
  and	
  using	
  each	
  author's	
  stated	
  
criteria	
  for	
  success	
  found	
  pooled	
  success	
  rates	
  for	
  extra	
  ocular	
  
muscle	
  surgery,	
  46%	
  and	
  orthopFc	
  vision	
  therapy	
  59%.	
  The	
  authors	
  
have	
  worked	
  together	
  for	
  years	
  and	
  the	
  case	
  described	
  is	
  typical	
  of	
  
our	
  approach	
  to	
  the	
  large	
  angle	
  intermioent	
  exotrope	
  where	
  normal	
  
fusion	
  is	
  enhanced	
  via	
  vision	
  therapy	
  pre	
  and	
  post	
  surgery.	
  

Background	
  
It	
  is	
  the	
  strong	
  belief	
  of	
  the	
  authors	
  that	
  incorporaFng	
  motor	
  and	
  
sensory	
  treatment	
  is	
  vital	
  to	
  maximize	
  potenFal	
  success	
  and	
  long	
  
term	
  stability	
  when	
  treaFng	
  the	
  strabismic	
  paFent.	
  We	
  iniFated	
  
Vision	
  Therapy	
  to	
  emphasize	
  expansion	
  of	
  fusion	
  ranges	
  at	
  near	
  
beginning	
  at	
  the	
  centraFon	
  point	
  and	
  subsequently	
  at	
  further	
  
distances	
  along	
  the	
  z	
  axis.	
  	
  

IniFal	
  treatment	
  included	
  vectograms,	
  computer	
  programs	
  and	
  prism	
  
jumps.	
  AD	
  responded	
  as	
  one	
  would	
  expect	
  from	
  a	
  non	
  strabismic	
  
paFent	
  having	
  an	
  easier	
  Fme	
  with	
  strong	
  stereoscopic	
  targets	
  and	
  we	
  
progressed	
  from	
  these	
  presentaFons	
  to	
  the	
  more	
  difficult	
  flat	
  fusion	
  
targets.	
  We	
  did	
  not	
  specifically	
  work	
  on	
  breaking	
  down	
  suppression	
  
or	
  ARC	
  that	
  were	
  present	
  at	
  distance	
  to	
  avoid	
  diplopia	
  as	
  we	
  were	
  
concerned	
  of	
  creaFng	
  the	
  same.	
  AD	
  worked	
  hard	
  and	
  developed	
  
large	
  BO	
  capabiliFes	
  but	
  was	
  only	
  able	
  to	
  consistently	
  fuse	
  with	
  
normal	
  projecFon	
  at	
  distance	
  using	
  excessive	
  accommodaFon	
  
resulFng	
  in	
  blur.	
  	
  

AD	
  had	
  seen	
  Dr.	
  Napolitano	
  for	
  a	
  surgical	
  consultaFon,	
  and	
  at	
  this	
  
point,	
  he	
  underwent	
  surgical	
  intervenFon.	
  Surgery	
  was	
  very	
  
successful,	
  and	
  within	
  a	
  few	
  days,	
  AD	
  was	
  excited	
  that	
  he	
  was	
  
regularly	
  using	
  both	
  eyes	
  as	
  a	
  team.	
  He	
  explains	
  his	
  experience	
  
driving	
  and	
  converging	
  at	
  near.	
  He	
  was	
  perceiving	
  increased	
  depth	
  
and	
  convergence	
  capability	
  though	
  sFll	
  a	
  bit	
  faFgued.	
  AD	
  returned	
  for	
  
addiFonal	
  therapy	
  and	
  found	
  his	
  feelings	
  validated	
  by	
  increased	
  
ability	
  in	
  the	
  therapy	
  room.	
  AD	
  parFcipated	
  in	
  a	
  total	
  of	
  16	
  sessions	
  
and	
  was	
  able	
  to	
  further	
  expand	
  ranges	
  with	
  3rd,	
  2nd,	
  and	
  1st	
  degree	
  
targets	
  at	
  distance	
  and	
  near.	
  

AD	
  has	
  been	
  followed	
  since	
  and	
  conFnues	
  to	
  benefit	
  from	
  his	
  
treatment.	
  At	
  his	
  last	
  visit	
  which	
  was	
  33	
  months	
  aDer	
  compleFon	
  of	
  
his	
  therapy,	
  AD	
  conFnues	
  to	
  be	
  pleased	
  with	
  his	
  binocular	
  funcFon.	
  
He	
  manifested	
  a	
  low	
  to	
  moderate	
  exophoria	
  at	
  distance	
  and	
  near.	
  His	
  
tesFmonial	
  to	
  the	
  benefit	
  of	
  this	
  joint	
  treatment	
  is	
  aoached.	
  

PaFent	
  AD	
  presented	
  as	
  a	
  31	
  year	
  old	
  male	
  with	
  a	
  long	
  term	
  history	
  
of	
  strabismus	
  evident	
  since	
  4-­‐5	
  years	
  of	
  age.	
  He	
  had	
  a	
  intermioent	
  
leD	
  exotropia	
  likely	
  of	
  the	
  divergence	
  excess	
  type	
  at	
  that	
  Fme	
  ,	
  
describing	
  the	
  turn	
  as	
  worse	
  with	
  faFgue.	
  He	
  had	
  used	
  a	
  patch	
  and	
  
opFcal	
  correcFon	
  but	
  not	
  offered	
  other	
  opFons	
  for	
  remediaFon.	
  At	
  
age	
  9,	
  AD	
  suffered	
  a	
  baseball	
  injury	
  to	
  his	
  leD	
  eye	
  with	
  reFnal	
  
damage,	
  but	
  fortunately,	
  maintained	
  excellent	
  vision.	
  It	
  does	
  appear,	
  
however,	
  that	
  AD's	
  turn	
  may	
  have	
  increased	
  in	
  either	
  frequency	
  and	
  
or	
  magnitude.	
  Through	
  the	
  years,	
  doctors	
  told	
  AD	
  and	
  his	
  family	
  
that	
  nothing	
  could	
  be	
  done.	
  As	
  a	
  child	
  and	
  adult,	
  AD	
  suffered	
  some	
  
insecurity	
  and	
  emoFonal	
  issues	
  and	
  as	
  an	
  adult	
  became	
  aware	
  of	
  his	
  
seeing	
  through	
  only	
  one	
  eye	
  and	
  manifested	
  faFgue	
  while	
  reading	
  
and	
  driving.	
  When	
  AD	
  presented	
  for	
  his	
  exam	
  he	
  was	
  very	
  skepFcal	
  
that	
  anything	
  could	
  be	
  done	
  to	
  help	
  him.	
  

Case	
  Summary	
  
Most	
  adult	
  strabismic	
  paFents	
  are	
  unaware	
  that	
  treatment	
  opFons	
  
exist,	
  and	
  they	
  view	
  their	
  problem	
  as	
  primarily	
  cosmeFc.	
  Some	
  have	
  
been	
  impacted	
  significantly	
  by	
  the	
  psychosocial	
  factors	
  and	
  
pressures,	
  while	
  others	
  seem	
  less	
  concerned.	
  Studies	
  show	
  that	
  
adults	
  with	
  strabismus	
  have	
  an	
  abnormal	
  sensory	
  and	
  motor	
  state	
  
that	
  lead	
  to	
  a	
  host	
  of	
  physical	
  and	
  psychological	
  disorders	
  as	
  well	
  as	
  
social	
  disadvantages.	
  Most	
  of	
  these	
  paFents	
  are	
  resigned	
  to	
  the	
  fact	
  
that	
  they	
  will	
  always	
  manifest	
  a	
  visible	
  ocular	
  deviaFon	
  a	
  great	
  deal	
  
of	
  the	
  Fme	
  and	
  that	
  should	
  they	
  seek	
  treatment,	
  the	
  sole	
  goal	
  
would	
  be	
  visible	
  alignment.	
  While	
  it	
  is	
  not	
  our	
  goal	
  to	
  downplay	
  the	
  
significance	
  of	
  this,	
  what	
  many	
  do	
  not	
  fully	
  appreciate	
  is	
  the	
  impact	
  
of	
  the	
  experience	
  of	
  improved	
  stereoscopic	
  viewing.	
  This	
  paFent	
  
has	
  provided	
  a	
  descripFon	
  of	
  his	
  unexpected	
  enhanced	
  visual	
  
experience	
  and	
  his	
  wriFng	
  is	
  aoached.	
  

	
  Rates	
  of	
  success	
  of	
  surgical	
  and	
  non	
  surgical	
  intervenFons	
  in	
  
treaFng	
  adults	
  with	
  strabismus	
  are	
  similar	
  to	
  the	
  rates	
  for	
  children.
3,5	
  Intermioent	
  exotropes	
  typically	
  have	
  sensory	
  fusion	
  capability.	
  
For	
  this	
  reason,	
  we	
  agree	
  with	
  Coffey	
  that	
  any	
  intervenFon	
  which	
  
yields	
  no	
  improvement	
  in	
  frequency	
  or	
  duraFon	
  of	
  sensory	
  fusion,	
  
despite	
  a	
  modificaFon	
  in	
  cosmeFc	
  alignment,	
  cannot	
  be	
  considered	
  
a	
  funcFonal	
  success.3	
  

The	
  authors	
  propose	
  a	
  joint	
  approach	
  to	
  the	
  paFent	
  with	
  large	
  angle	
  
intermioent	
  exotropia.	
  We	
  believe	
  this	
  protocol	
  would	
  be	
  applicable	
  
to	
  all	
  adult	
  strabismics.	
  The	
  inability	
  to	
  establish	
  normal	
  fusion	
  at	
  
any	
  distance	
  under	
  any	
  circumstances	
  would	
  miFgate	
  against	
  a	
  
successful	
  outcome.	
  The	
  establishment	
  and	
  expansion	
  of	
  sensory	
  
and	
  motor	
  fusion	
  through	
  therapy	
  would	
  establish	
  the	
  base	
  for	
  
successful	
  and	
  stable	
  surgical	
  correcFon	
  which	
  should	
  be	
  further	
  
enhanced	
  through	
  post	
  surgical	
  therapy.	
  

The	
  authors	
  hope	
  this	
  case	
  is	
  a	
  model	
  for	
  further	
  collaboraFon	
  in	
  
the	
  care	
  of	
  the	
  strabismic	
  paFent.	
  We	
  further	
  suggest	
  that	
  primary	
  
eye	
  care	
  providers	
  be	
  sensiFve	
  to	
  the	
  issues	
  faced	
  by	
  adults	
  with	
  
strabismus	
  and	
  that	
  they	
  consider	
  referring	
  individuals	
  to	
  providers	
  
of	
  Vision	
  Therapy	
  even	
  if	
  strabismic	
  surgery	
  may	
  seem	
  to	
  be	
  
necessary.	
  As	
  providers	
  of	
  Vision	
  Therapy,	
  we	
  recommend	
  
establishing	
  a	
  relaFonship	
  with	
  strabismic	
  surgeons	
  who	
  embrace	
  
the	
  management	
  of	
  these	
  cases	
  with	
  sensory	
  and	
  motor	
  treatment.	
  

Discussion	
  Treatment	
  Plan	
  

Findings	
  
Corrected	
  Vision	
  

OD:	
  20/20	
  
OS:	
  	
  20/20	
  

RefracHon	
  

OD:	
  -­‐1.75	
  
OS:	
  	
  -­‐0.75	
  
Spectacles	
  and	
  contacts	
  (primary)	
  

Alignment	
  

Distance:	
  40	
  PD	
  constant	
  leD	
  exotropia	
  with	
  some	
  forces	
  alternaFon	
  
Near:	
  15	
  PD	
  high	
  frequency	
  intermioent	
  exotropia	
  

CentraHon	
  point	
  	
  

8-­‐10	
  inches	
  with	
  fusion	
  and	
  100	
  seconds	
  of	
  Wirt	
  Stereopsis	
  

Pupils	
  

Normal	
  pupils	
  and	
  full	
  moFliFes	
  to	
  all	
  posiFons	
  of	
  gaze	
  

Ocular	
  Health	
  

Normal	
  ocular	
  health	
  other	
  than	
  a	
  small	
  scar	
  below	
  the	
  macula	
  OS	
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�BACKGROUND

Streff Syndrome is an involuntary, amblyopia variation believed to be a result of 
visual discomfort and disturbances occurring in children with behavioral stress 
and academic difficulties.1 This condition is also known as non-malingering 
syndrome or juvenile bilateral functional amblyopia.2 Streff Syndrome is 
characterized by decreased visual acuities at distance and near, reduced 
stereopsis, color vision deficiencies, and visual field defects. If the underlying 
etiology is emotional or psychological problems in the child’s environment, such 
as bullying or recent death of a family member, the term hysterical amblyopia 
is used.3,5 Streff syndrome occurs more in females and has a higher incidence 
in late childhood and early adolescent years.

�CASE SUMMARY

A 12 year old African American female presented to clinic for a vision exam with 
concerns of reduced distance and near vision. The patient reported difficulty 
reading small font printed letters and poor visual comfort during prolonged 
reading. The patient’s ocular and medical histories were unremarkable; however 
excessive testing anxiety and academic difficulties were reported by the parent. 
Unaided acuities were 20/40 OD, 20/30 OS (distance) and 20/50 OU (near). 
Cover test unveiled a low exophoria at distance and near. Motilities were full 
and without restrictions OD, OS. Dynamic retinoscopy revealed a moderate 
lag of accommodation. Local stereoacuity with Randot was 40 arc seconds 
without suppression. Color vision and confrontation visual fields were normal 
OD, OS. Manifest distance refraction revealed mild hyperopic correction with 
no improvement in visual acuities under cycloplegic conditions. Anterior and 

posterior health were unremarkable for pathology OD, OS. A clinical diagnosis 
of Streff Syndrome was made and low plus powered lenses were prescribed for 
full time wear. The goals of the plus lenses were to normalize accommodative 
responses through the AC/A relationship, improve visual symptoms and 
maximize comfort.

Over two months of progress evaluations, there were improved distance and 
near visual acuity, increased stereoacuity, reduced lag of accommodation, and 
stable color vision and visual field findings.

�DIAGNOSIS

Streff syndrome is a psychogenic condition rather than an ocular physiology 
anomaly. Because of the variant presenting clinical findings, Streff syndrome 
is a diagnosis of exclusion.

TABLE 1:  COMPARISON ANALYSIS OF STREFF SYNDROME AND MALINGERING
CLINICAL TESTS/CHARACTERISTICS STREFF SYNDROME MALINGERING 

Gender Female Female 

Laterality Bilateral Unilateral or Bilateral

Accommodation Lag Normal 

Visual Field Variable/Restricted Variable

Stereoacuity Reduced Normal 

Color Vision Reduced/Variable Normal 

Ocular Health Normal Normal 

Careful ancillary tests are important in ruling out differential diagnoses including 
uncorrected ametropia, macular disease, optic nerve diseases, strabismic or 

anisometropic amblyopia, or malingering.1,3,5 Visual evoked potential (VEP) 
electrodiagnostic testing may be useful to rule out neurological causes which 
may show reduced amplitudes and longer transmissions.5

�DISCUSSION

Streff syndrome is a self-limiting condition with good visual prognosis.4,5 This 
case illustrates the potential benefits of single vision plus near readers in this 
condition to help improve visual comfort and symptoms induced by stressed. 
Multifocal designs can be an option. Reoccurrence is possible especially 
if repeated exposure to stressful triggers; however, it is rare. Vision and 
occupational therapies may be appropriate in addition to therapeutic lenses.1,4

Vision therapy should create a curriculum which focuses on improving binocular 
plus and minus acceptance, vergence abilities, phorias, peripheral awareness, 
stereopsis, and other visual deficient areas. 

While visual asthenopia and disturbances are shown to be contributing to 
the condition, cases with psychogenic origins should be properly managed. 
A referral for psychology evaluation, school counseling and stress reliever 
exercises should also be recommended to care for underlying etiology.1,4,5

Resolution is observed over a course of weeks.4,5,6 If signs of limited or no 
improvement, consider and reassess for organic pathology. 
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•  52 YO Native American baseball coach  
•  Traumatic brain injury (TBI) December 2015 
•  Medical History:  Hypercholesterolemia, hypertension  
•  Ocular History:  TBI (Tree fell on him—extended hospitalization) 
•  COVD-QOL Checklist Score: 4  
 
 
 
 
 
 
 

After discussion with the patient, it was decided to implement a vision 
therapy program designed to focus first on the binocular vision issues 
the patient had been experiencing including depth perception and 
balance issues.  Patient had weekly therapy sessions and adjunct home 
therapy for 6 weeks.   
 
 
 
•  Patient Goals:  
1) Improve depth perception, especially when walking and driving 
2) Improve short term memory 
3) Improve batting and balance when coaching baseball 
 
•  Optometric Goals: 
1)  Increase vergence ranges; BI (at distance to at least 10 PD) and BO 

to 24PD 
2)  Increase vergence facility with Wick prisms  
3)  Improve NPC to at least 10 cm break 
 

 
 
 
 
 
 
 
 

Background Vision Therapy Sessions Vision Therapy Plan  

References 

Office Vision Therapy: 
•  Vergence practice with the Marsden Ball. Patient focused on a letter as the 

ball moved towards and away from him.  
•  Quiots in free space. 
•  Loose Prism Pop: 30 sec trials of 6BO and 3 BI prisms in front of OD, 

stimulating fusion in free space. 
•  Motor activity: Line walk with bean bag drop (peripheral awareness 

integration) 
Home Vision Therapy:  
•  Brock String: initially patient focused on a  single bead to observe the 

physiological diplopia then added second and third bead with jumps.  
•  McDonald Card: peripheral awareness. 
•  A memory matching game. 
 
Six Week Progress Evaluation: 
•  NPC had improved to 4 cm break and 6 cm recovery with correction.   
•  Base in distance vergences improved to X/8/6 (small improvement) 
•  No noted improvement on BO vergences that day 
•  Patient continued to maintain 50 sec of arc with the Randot Wirt circles  
 
During his progress evaluation, other symptoms were mentioned which were 
more sport-specific.  Consequently, a sports-specific vision therapy program 
was designed and implemented to enhance batting and catching. 
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Case Details 
• Chief Complaint: 
-  Issues with depth perception 
-  Trouble hitting baseballs and golf balls 
-  Trouble parking his car  
-  Balance issues since his TBI 
 
 
 
 
 
 
 
 
 Sports Vision Integration  

Initial visit: Eye-hand coordination and baseline numbers: King-Devick, 
contrast sensitivity, training on the Sanet Vision Integrator (SVI) (proactive 
reaction time), dynamic visual acuity baseline, rotating pegboard with golf 
balls, and saccadic jumps.  
Follow-up training:   Next the tachistoscope was introduced to the patient 
and he also did some peripheral vision work with the Wayne Saccadic Fixator 
and the SVI.  The Nike Sparq strobe goggles will be used to do some sport 
specific baseball training tasks in the future.  Patient continued adjunct home 
therapy with the Brock String, Lifesaver Cards and Saccadic Strips.  
Continue to work on hand-eye coordination and to improve dynamic VA. 
   
 Conclusion 

 
 
 

OD	 Assessment		 OS		
20/20	 BCVA	(D	&	N)	 20/20	
+0.25	-1.00	x	090		
+2.00	Add	

Rx	 +0.25	-0.75	x	105	
+2.00	Add		

PERRL	-APD	 Pupils	 PERRL	–APD	
Full;	no	restricIons	 EOMs	 Full;	no	restricIons	

FTFC	 CVF	 FTFC	

Goals 

Test	 Result	

Cover	Test	w/correcIon	 Distance:	4	exophoria	
Near:	7	exophoria		

NSUCO	Saccades	 5/4/4/5	
NSUCO	Pursuits	 5/5/5/5	
Smooth	Vergences	
(Using	phoropter)		

BO	Distance:	X/18/4	
BO	Near:	X/14/2	
BI	Distance	X/6/4	
BI	Near	X/22/16	

Stereo	Acuity	(Wirt	Circles)	 50	seconds	of	arc		
Vergence	Facility	 PaIent	could	not	fuse	with	6	BI	

and	12	BO	Wick	Prisms	

NPC	w/correcIon	 20	cm	break;	25	cm	recovery		

MVPT-3	 Raw	Score:	54	
Standard	Score	96	
PercenIle:	39th	
Scored	perfectly	on	the	visual	
memory	secIon		

This case illustrates the importance of the pyramid chart when performing a 
sports vision evaluation, working from the base of the pyramid which includes 
monocular and binocular functioning then moving on to more sports-specific 
performance vision enhancing training.  Clinically, TBI patients can present 
with various signs and symptoms and can require a team-based approach.  
Our patient was also working with a physical and occupational therapist.  As 
shown in our case, it is important to continue to communicate with the patient 
and tailor vision therapy sessions around  their goals as well as to continue to 
strengthen and stabilize the various aspects of their binocular vision after the 
injury.   

1.  Dalton, K Sports Vision Clinical Care University of Waterloo, OPTOM 477 2015 
2.  Erickson G. Sports Vision.  Vision Care for the Enhancement of Sports Performance.  St Louis 2007 
3.  Scheiman. M, Wick. B, Clinical Management of Binocular Vision. 4th Ed. Philadelphia PA 2014  

 

Figure 1.  Figure 2 

Figure  3..  Figure 4 

Figure 1: NSU Linebacker working on hand eye coordination, bouncing the ball on the bat 
during the NSUOCO sports vision screening. 
Figure 2: NSU Varsity Soccer player using the rotating peg board and placing golf balls on top 
of the pegs. 
Figure 3: NSU running back catching a football while on the balance board and wearing the 
Nike Sparq Strobe glasses. 
Figure 4: NSU Defensive Lineman performing Accommodative Rock at the screening. 
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MANAGEMENT 

BACKGROUND 

Management of Post-Concussion Pattern Glare with Optometric Vision Therapy: 
A  Case Report 

FINAL EXAMINATION 
•  At least 50% of patients who suffer a concussion will have visual 

symptoms.1  
•  Symptoms include: loss of place when reading, blurred vision, frontal 

headaches, visual sensitivity to crowded places, diplopia, dizziness, 
photophobia and motion sensitivity2 

•  Occasionally patients present with complaints of sensitivity to 
repetitive striped patterns, a phenomenon termed “pattern glare” 

•  What is pattern glare? 
•  Visual distress, headaches, eyestrain, sensation of movement, 

all as the result of viewing a repetitive pattern 
•  Linked with numerous neurological disorders including migraine 

and stroke3 
•  It has been suggested that abnormalities in accommodative and 

oculomotor function could lead to symptoms experienced by 
patients suffering from pattern glare4 

•  Pattern glare, in combination with other binocular vision dysfunctions 
occurring as a result of TBI can significantly impact a patient’s 
quality of life 

•  Visual symptoms occurring secondary to a concussion can be 
effectively managed with in-office vision therapy 

CASE SUMMARY 
•  A 43 year old Caucasian male presented for a visual examination 

after suffering a concussion in a motor vehicle accident 1 year prior 
•  Chief complaint was blurred vision and visual discomfort while 

viewing repetitive striped patterns. Symptoms were particularly 
noticeable when viewing printed text, and were also triggered by a 
carpet at his workplace  

EXAMINATION RESULTS 
OD OS 

ENTERING VA 20/20-2      0.6M 20/20-1      0.6M 
REFRACTION +0.50/-0.75 x 175     20/20 +0.25/-0.75 x 168     20/20 
COVER TEST Distance: NS 4 exophoria      Near: NS 10 exophoria 
MOTILITIES Full with jerky pursuits and moderate saccadic undershoots 

NPC Break 15 cm recover 30 cm x 3 
ACC. AMPLITUDES 3 D 3.5 D 

VERGENCES (NEAR) BI: x/8/4                                BO: x/12/6 
STEREOPSIS 40” (circles) 

OCULAR HEALTH No abnormalities detected 

DIAGNOSIS: 
•  Post concussion vision syndrome with symptoms of pattern glare: 
•  Moderate convergence insufficiency 
•  Mild accommodative insufficiency 
•  Moderate oculomotor dysfunction 

Post-traumatic vision syndrome Vision therapy and rehabilitation program, 
combining in-office and home based therapy 

Pattern glare (reading) Distance RX for full time wear with 1 BI OU 
and binasal occlusion 
Reading RX for near work with 1.5 BI OU 
and binasal occlusion 

VISION THERAPY 
Convergence insufficiency •  Brock string 

•  Prism flippers 
•  Lifesaver card 
•  Eccentric circles 
•  Vectograms 

Accommodative insufficiency  •  MAR (+0.50/-0.50) 
•  Near far hart chart 

Oculomotor dysfunction •  Marsden ball pursuits 
•  Hart chart and ¼ hart chart 
•  Michigan letter tracking 
•  Wall saccades 

•  Once vision therapy activities are mastered, combine with viewing of 
striped patterns to elicit visual symptoms 

Figure 1: Vision therapy exercises for patients with pattern glare 

•  After completion of 20 weeks of therapy, the patient reported full 
resolution of his visual symptoms 

•  No longer dependent on distance prism glasses, finds reading 
glasses uncomfortable 

EXAMINATION RESULTS 
OD OS 

ENTERING VA 20/20      0.5M 20/20      0.5M 
COVER TEST Distance: NS 2 exophoria      Near: NS 4 exophoria 
MOTILITIES Full with smooth pursuits and accurate saccades 

NPC Break 5 cm recover 8 cm x 3 
ACC. AMPLITUDES 5.5 D 5 D 

VERGENCES (NEAR) BI: x/20/18                                BO: x/35/30 

•  Prescribed low plus glasses for reading with no prism 

DISCUSSION 
•  Symptoms of pattern glare can be eliminated through a program of 

in-office and home-based vision therapy designed to target binocular 
vision abnormalities 

•  Traditional vision therapy activities can be combined with the viewing 
of repetitive striped patterns to elicit visual symptoms of pattern glare 

•  Additional treatment options for post-concussion vision syndrome 
include: 

FINDING MANAGEMENT 

Vergence dysfunction Prism glasses, vision therapy 
Accommodative dysfunction Single vision reading glasses/multifocal 

lenses, vision therapy 
Photophobia Sunglasses, tinted spectacle lenses 
“Supermarket syndrome” Bi-nasal occlusion, vision therapy 
Oculomotor dysfunction Vision therapy 

REFERENCES 
Figure 1: Management options for post-concussion vision-syndrome 

       Smooth Tracking       Saccadic Planning    Vergence 
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2.  Kapoor N, Ciuffreda KJ (2002) Vision disturbances following traumatic brain injury. Current 
Treatment Options in Neurology 4: 271-280. 
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BACKGROUND 
  

ABSTRACT
Our Children’s Vision program was created to address uncorrected refractive error 
(URE) in children around the globe.  It is suspected that 63% of visual impairment 
in children is due to URE. The Brien Holden Vision Institute (BHVI) who initiated 
the Our Children’s Vision (OCV) campaign led an event on World Sight Day 2016 to 
provide vision assessment and comprehensive eye care for children in an elementary 
school in Gary, Indiana.  OCV partnered with the Illinois College of Optometry, 
Indiana University, and local practitioners to provide the eye care services and the 
Major League Baseball Players Trust (retired professional baseball players) for media 
attention.  

On October 13, 2016, faculty, students and residents from ICO, IU and Midwestern 
school alongside Gary practitioners screened and provided comprehensive eye care 
to 99 children from William School and 23 children enrolled in a local Little League 
program. The morning session was comprised of children who were prescreened by 
the nurse and found to have failed the vision screening.  The afternoon group was 
screened with the Modified Clinical Technique MCT battery and examined if they 
failed.  The last group was children from a local baseball program.    Of the children 
seen, 39 (39.4%) children from William School and 14 (60.9%) children from the Little 
League program needed new corrections. 

The children screened were those that were 
targeted for the program because of lost or 
broken glasses or a suspected vision problem.  
The poster will describe the vision findings 
for these children in more detail.  The 
results suggest that there is a significant 
need to address URE in low socioeconomic 
areas where the children are not accessing 
needed eye care services.  This program 
was unique in that representatives from three 
optometry schools collaborated to address children’s 
vision issues.  We hope to repeat this effort in the future. 

Sandra Block, OD, M Ed, MPH, FAAO, FCOVD; Pamela Capaldi, MSc, FAAO; Adrianna Hempelmann, OD; Marsha Sorenson, OD, FAAO

Our Children’s Vision Inaugural Event in The United States:  
Vision Program in Gary, Indiana

REFRACTIVE ERROR
  

Sphere OD OS 
≥+2.00 9 10
+1.75-+1.00 15 12
+0.75 - -0.75 75 76
-1.00 - -1.75 11 14
≤2.00 9 7
Cylinder   
1.00-4.25 30 37

Strabismus:  5 (1 esotrope, 1 constant exotope, 2  intermittent exotopes, 1 hypertrope)

Eye Health – 1- high IOP, 1 – iris coloboma, 2 – large/physiologic cupping, 1 retinal 
hole
New Corrections Provided at no cost to the child– 39 

Four potential refractive amblyopes

CONCLUSION 
This was the first event in the United States focusing on the mission of Our Children 
Vision program to reduce uncorrected visual impairment due to refractive error.  It was 
successful due to the strong reach of the Brien Holden Vision Institute out to the three 
optometry schools and local practitioners as well as the Major League Foundation.  
World Sight Day was the optimum time to focus on the needs within a high income 
country in an area where children do not always receive services that would allow 
them to see better and ultimately perform better in the academic setting as well as on 
the baseball field.   

The partners are looking forward to continuing these efforts into the future.   

CONTACT 
INFORMATION
Sandra S. Block, OD, FAAO 
sblock@ico.edu

www.ico.edu 

SUBJECTS

Children seen who attended the Williams Elementary School  - 99  
Age Range:    5.4-16.0 yrs – Average 9.2 yrs, 
Female: 51   Male: 48                           
Children from school were referred for vision screening.  

Children who were from the local Little League program  - 23 
Age Range:    5.3-14.3 yrs – Average 8.4 yrs 
Female: 13   Male:10

Previous RX
 No 79 
 Unknown 1 
 Yes 42 
  Rx Present 10
  Broken  13
  Lost  3
  Missing  16

DATA FROM EXAMS

VA Far
OD OD OS 
20-32 83 87
40-63 28 25
70-200 8 7
poorer than 200 2 2

Near VA 20/32 or better -91 or 86% of students with near point data, 14 or 13% had 
reduced near point visual acuity.  

OCV mission:
From the moment children wake in the morning, until they rest their heads at night 
– they use their eyes. To learn at school, they need to be able to see their texts and 
lessons on the board. To develop relationships with their peers, they need to be able 
to see faces and play safely. To take in the world around them – they use their eyes.
For millions of children around the world, life without clear vision is normal. For 
them, not being able to see their lessons, or recognize the faces of their friends is 
normal. The crazy thing is that we have the solution and it doesn’t require the latest 
technology or comprehensive strategies. We have had it for centuries - a simple pair of 
glasses.
We need to help every child, everywhere get access to the eye care and the glasses 
they need to change the course of their future for the better.

 In celebration of World Sight Day, 2016, Our Children’s Vision 
and the Illinois Eye Institute at Princeton partnered to provide an 
approved Indiana school vision screening and comprehensive 
eye care for children from a school located in a low income 
area in Gary, Indiana. On October 13, 2016, Our Children’s Vision 
staff, IEI at Princeton faculty, staff and students along with 
faculty and residents from IU and Midwestern joined in to help 
provide service to students.  The Retired Major Baseball players 
organization also joined in to help the media focus on the visual 
needs of children.  
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�ABSTRACT
Treatment of brain injury in the vision therapy office has become increasingly 
more common. This case report reviews treatment strategies of post trauma 
vision syndrome, focusing on virtual reality headsets. 

�CASE HISTORY
A 26 year white male presents to Wow Vision therapy with symptoms of 
double vision and blur following a motorcycle accident 5 months before the 
initial exam. He suffered bifrontal hemorrhagic contusions and shearing 
injuries to the brain. CT/MRI showed small intraventricular hemorrhages in 
the occipital horns bilaterally, all of which caused the patient to be in a coma 
for 3 weeks. He has a moderate cognitive level and reports double vision 
5-10 times a day with constant blur, with associated symptoms of frequent 
headaches, difficulty with balance and movement, decreased attention, 
fatigues easily, and has difficulty following a series of directions. Patient 
previously wore glasses for myopia, without prior history of ocular disease. 
Current medications are sertraline, amantadine, and trazodone.

�VISION THERAPY EXAM FINDINGS
• Entering corrected distance VA: 

—OD: -5.50 DS     20/25           OS: -5.00 DS     20/20

• EOMs: full and unrestricted OU

• Distance cover test: 2-3pd constant right hypertropia with 10pd 
esotropia component

• Near cover test: 4-5pd intermittent right hypertropia
— Increases in left gaze and in right tilt

• Humphrey C-40 visual field: full OD, OS

• Retinoscopy:
—OD: -5.75 DS     20/25           OS: -4.75 DS     20/20

• Red/green NPC: break 12”, recovery 7”

• King-Devick psychometric oculomotor testing: < 6 yo: errors. Poor, 
sluggish motilities. 

• NRA: Break +2.75, recovery +2.50

• PRA: break -0.25; recovery +0.25

• MEM: +1.00 OU, positive response with trial frame

• Visual midline shift 1 inch left of midline
—2pd BU yoked prisms work best subjectively, able to tolerate 10pd without 

difficulty

• Wheelchair bound, consistently leans to left

• Decrease of range of motion in left elbow

• Mild left hemiparesis

• Slurred speech

�DIAGNOSES
• Right Hypertropia
• Convergence Insufficiency
• Suppression of Binocular Vision
• Fusion with Defective Stereopsis

• Deficiencies of Saccadic 
Eye Movements

• Accommodative Insufficiency
• Myopia

The above diagnoses in conjunction with a history of a brain injury are 
consistent with an overall diagnosis of post-trauma vision syndrome. 

�MANAGEMENT
• Initial treatment

—+1.00 FT28 bifocal add based off MEM and trial frame. 
—Compensatory prism: 1pd BD OD, 1pd BU OS. 
— Initiated vision therapy

 � Manage diplopia and suppression
� Stabilize accommodation, oculomotor deficiencies, binocular vision 

 � Increase performance on visual perceptual testing. 

• First progress evaluation: consider binasal occlusion. With decreased 
symptoms of diplopia, increased stereopsis, and reports of improved 
focusing ability, binasal occlusion is not warranted at this time. 

• Fourth progress evaluation: session 38
 —Oculomotor and accommodative areas resolved. 
 —NPC, binocular vergence ranges, stereopsis, and fusion have been inconsistent 
and need improvement

 � NPC: four inches
� Fusion: central suppression ≥ 4 feet, distance peripheral fusion

 � Distance stereopsis: 180”
� Near stereopsis: 200”

—Symptoms of headache, blur, and diplopia have improved but remain.
—Prescribe 20 additional VT sessions. 

TABLE 1: PROGRESSION OF FINDINGS AFTER INITIATION OF VIVID 
VISION THERAPY

SESSION 38 SESSION 51 SESSION 58 SESSION 64

Red/Green 
Near Point of 
Convergence

Break: 4" Nose Nose Nose

Phoria
Distance: 9 EP
Near: 3 EP

Distance: 5 EP
Near: 1 XP

Distance: 6 EP
Near: 2 EP
+1.00 Near: 1 EP

Distance 10 EP
Near: 6 EP
+1.00 Near: 
Ortho

Fusion

Fusion <4'
Central suppression ≥ 4'
Distance peripheral fusion 
Fusion on distance 
vectographic targets

Fusion <2'
Diplopia 3-8'
Fusion at distance

Fusion <6', >8'
Diplopia 6-8'
No suppression

Fusion <5', >6'
Diplopia 5-6'
No suppression

Stereopsis
Near: 200"
Distance: 180"

Near: 100"
Distance: none

Near: 40"
Distance: none

Near: 20"
Distance 40"

• Vivid Vision used for nine sessions for 10-15 minutes in office.
 —By session 64, consistent improvements observed in NPC, suppression and 
stereopsis.

 � NPC: Nose 
 � Fusion: fusion less than five feet and greater than six feet. Diplopia between five and six 

feet. No suppression. 
 � Distance stereopsis: 40” arc
 � Near stereopsis: 20” arc

 —Complaints of headaches, blur, and spatial issues are resolved, and diplopia is 
infrequent and only at near. 

 � Prescribe binasal occlusion for near work with SVN readers.

 —Vergence ranges remain low, particularly accommodative convergence, with an 
AC/A of 1:1. Phoria remains more esophoric at distance than near, with variable 
and inconsistent distance stereopsis. 

�OUTCOME
All areas of binocular vision improved except for deficiencies in fusional 
vergence ranges at distance and near in upgaze. Three of four major goals 
were achieved: single vision, balance, and headache relief. The final goal of 
attention was improved every month, with plans to visit a psychologist to 
evaluate for ADHD, as attention was an issue before the TBI. By the end 
of treatment, all symptoms were significantly decreased evaluated monthly 
with a symptoms survey.

�DISCUSSION
• Post trauma vision syndrome 

 —Symptoms: asthenopia, HA, diplopia dizziness, inability to focus, movement of 
print with reading, problems with fixation and tracking.1,2 
 —Treatment: binasal occlusion and base-in prisms proven effective by VEP testing. 
Allows for easier bifixation, and can eliminate diplopia in some cases. 

• Visual midline shift syndrome
 —Symptoms: intermittent blur, appearance of movement in stationary objects, 
appearance of tilted floors, and difficulty with balance and spatial orientation. 
Common to have shift of midline away from affected side of body. Can be anterior, 
posterior, or lateral, often times causing postural shifts.2,3 
 —Treatment: yoked prisms to recenter midline and restore balance. To be used 
for short durations daily to train the weight bearing relationship to the ambient 
system. Often times, clinicians and patients recognize an immediate change in 
posture. 

• Cause of visual changes in PTVS and MLSS
 —Thought to be from damage to the ambient visual system. 

 � 20% of magnocellular nerve fibers branch around the lateral geniculate nucleus to the 
superior colliculus, which integrate with vestibular, proprioceptive, tactile, auditory 
pathways in the midbrain and brainstem, which are commonly sheared or compressed 
in TBIs. 

 � VEP amplitude decrease shows that binocular cortical cells are compromised. Ampli-
tudes increase with binasal occlusion, providing structure to the environment, and BI 
prism, providing field expansion.1,4  

• Binasal Occlusion
 —Applied since 1950 for strabismus. Now used to treat amblyopia, anomalous 
correspondence, post-trauma vision syndrome, esotropia, esophoria, vertical 
deviations, asthenopia, and hyperfocal patients.5

 —Two formal studies done using VEP amplitudes as a measure. Both binasal 
occlusion with BI prism and binasal occlusion alone restore amplitudes to near 
normal in TBI patients.1,6 

 —Often times provides immediate and frequently full relief from disturbing motion 
in visual field in specific sets of TBI patients.6

 —Results in reduction of separation of diplopic images, improved spatial ability, and 
increased comfort and affect. Angle of deviation decreases, posture improves, 
and binocular testing results improve as well.7

• Requirements for effective top-down therapy8,9

 —Motivation/active participation: conscious goal directed effort

 —Repetition: repeated stimulation of a neuron increases synaptic strength

 —Feedback: Recalibrate and refine encoded responses

 —Motor match to a sensory mismatch: visually guided motor skills

 —Multi-sensory integration: balance, motor, auditory

�VIVID VISION
• Setup of Vivid Vision therapy using Oculus Rift. Patient uses stereopsis 

to find nearest bubbles, and uses hands to touch target, incorporating 
kinesthetic awareness

• Uses the Oculus Rift virtual reality headset as a means to reestablish 
sensory fusion, vergence, and depth perception. Features also allow 
for training of amblyopia.

• Dichoptic  images at variable degrees of separation with  suppression 
checks allow for feedback and diplopia awareness

• Activities are engaging, allowing for extended use of treatment and for 
repetition, an important factor in neuro-rehabilitation. 

• Action video games have been proven to increase spatial attention and 
stereoacuity.10 

• Video game dichoptic tasks have previously shown to have positive 
effects on amblyopia, fusion, and stereopsis.11

• Modifiable features
 —Angle of deviation

 � Modifying the angle of deviation builds amplitudes of vergence ranges, and can be 
toggled between convergence to divergence for facility training. 

 —Antisuppression checks with size variability
 � Combined with flat fusion targets to monitor for suppression and diplopia. 

 —Occlusion, blur, and contrast to decrease image quality to fellow eye

• Depth: the three-dimensional environment projects a sense of depth 
to the patient as the objects move nearer. Several activities require 
stereopsis for positive performance.  

• Kinesthetic: several activities involve hand and arm movement to 
interact with the stereo-demanding target increasing the incentive for 
fusion.

• Peripheral awareness: most activities require focus on environment 
in order to find targets or to avoid obstacles in a timely manner. Head 

movement with the device is integrated with a correlating change in 
environment. 

• Target size: variable sizes allow for modifiable levels of difficulty to 
stimulate fusion.

• Spatial vision: orientation with head movement allows the user to 
define “where am I?” or the antigravity process. Finding targets allow 
for the “where is it” factor, or the centering process. It uses fixations, 
pursuits, saccades, and vergence as objects move in space. The 
“what is it,” or identification process is necessary to perform well 
in the games. Traditionally, this is based on accommodation, but in a 
virtual environment, accommodation is fixed, but has to respond to 
accommodative convergence to remain focused at the correct distance. 
This activity allows for visual guidance of hand movement, as well as 
secondary movements with a controller, and throughout the activities, 
the patient is asked to communicate what they see, contributing to the 
speech-auditory component of vision.9

• In this case, after general skills were abated, suppression, NPC, and 
stereopsis were variable, and did not seem to be improving. Vivid 
Vision therapy was initiated for nine sessions, along with other ther-
apies, and significant improvement in each of the above areas were 
observed. Not only was there improvement, but trends seemed more 
stable and repeatable. Similar activities as prior to Vivid Vision were 
performed in the categories of oculomotor accuracy, accommodation, 
and vergence. Oculomotor stretching exercises were introduced with 
more focus on visual perceptual abilities (mostly memory and visualiza-
tion). Vergence activities were moved into free space. 

�CLINICAL PEARLS
• Vivid Vision is beneficial in late stages of neuro-rehabilitation to elimi-

nate suppression, increase stereopsis, and NPC.

• Virtual reality headset training fits the criteria for an effective top-down 
therapy for head trauma.

• When testing results become inconsistent, a new approach may bene-
ficial to improving test data and subjective complaints. 
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INTRODUCTION 
 

Strabismus is a challenging condition to manage in general, but some cases present more difficulties than 
others.  Childhood esotropia is generally essential, though exceptions to this rule exist.  When an adult 
presents with esotropia, the need to untangle the timing of onset, tease out causative factors, determine 
the need for additional referrals, devise a treatment plan, and manage patient expectations can be a 
daunting precipice to conquer.  
 
ESOTROPIA IN ADULTS 
 

Prevalence 
Some adults have strabismus that was congenital or early-onset, and others have  acquired deviations.  
Life events and acquired health issues can cause new-onset strabismus.  Some adults have had a 
longstanding high phoria or intermittent strabismus, which, though well-compensated for in their younger 
days, becomes manifest over time, especially near the onset of presbyopia. A National Health Survey 
found prevalence of children of children ages 1-3 years (1.9%)  was lower than in patients ages 4-54 years 
(3.3%) than in patients over the age of 55 (6.1%.)1  Whereas esotropia is more prevalent than exotropia2 in 
children, in adults the reverse is true1.   
 
 

Precipitating factors 
Adult-onset esotropia can be associated with 
 

• Decompensation of an existing phoria 
• Sensory disruption, as with a cataract or macular degeneration 
• Swelling of the intraocular muscles, as in thyroid eye disease3 

• Compression of the extraocular muscle cone with globe elongation in high myopia 

• Tumors and other causes of increased intracranial pressure 
• Anereurysms and strokes 
• Small vessel disease as causes by diabetes, blood dyscrasias, or hyperlipidoses4 

• Injuries that entrap extraocular muscles 
• Neurologic diseases such as Parkinson’s, myastheria gravis, or multiple sclerosis 
• Brainstem insult, as in Arnold-Chiari malformation 

 

Because some causes of adult-onset esotropia signal significant underlying threats to health, it is of the 
utmost importance to be comfortable in quickly assessing the nature of the strabismus, gauging how long 
the deviation has been present, and understanding whether and to whom referral for additional 
evaluation should be made.  Routine optometric testing can reveal much about the urgency of a new-
onset esotropia.  Localization of a potential lesion or health anomaly streamlines referral and ordering of 
imaging and blood work. 
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CASE SUMMARY 
“Violet” a 66 year-old Asian-American woman, presented with concerns about a slowly progressive and 
increasingly cosmetically noticeable esotropia with diplopia. She has been a patient of the SUNY College of 
Optometry’s University Eye Center since October 2010.  Violet had been prescribed prism for left fourth nerve 
palsy that first presented after she underwent chemotherapy for breast cancer 15 years previously.  Motor 
function had improved significantly over time, and her vertical diplopia had improved. Violet’s health history 
otherwise was unremarkable.  Her optometric history was significant for high myopia, dry eye, and use of 
monovision RGP contact lenses.  Violet had been followed in our contact lens clinic since 2006 and had been 
seen for consult in our Neuro-optometry service.  Below is a summary of her pertinent exam information 
leading up to her vision therapy evaluation.  

Thank you to Israel Greenwald, OD, FCOVD, for helping me understand when 
it’s not time to panic, and to Pat Modica, OD, FAAO, for showing me when it is.   

MAKING THE DOCTOR COMFORTABLE 
I had the luxury in this case of a patient who was in close contact with her oncologist.  Violet’s deviation 
appeared to be comitant.  She had normal correspondence, indicating that this was a new-onset deviation, but 
no obvious cranial nerve dysfunction.  Violet’s fields were full to confrontation, and her ocular health was 
normal, helping ease my fears of a space-occupying lesion.  Her myopia had increased over time, possibly 
compressing her muscle cone.   She had one reference to an esophoria in her records.  Any form of monocular 
image degradation, monovision contacts included,  can destabilize fragile fusion.  
 

MAKING THE PATIENT COMFORTABLE 
Violet was interesting in having a high tolerance for diplopia and a relatively philosophical outlook on life.  She 
was accepting though her experiences with monovision that one might make compromises to perfect vision to 
be comfortable.  She waited until she was significantly disequilibrated before seeking help. Her primary concern 
initially was whether the appointments would be covered by her insurance.  Whereas I would have wanted 
more aggressive treatment to reduce her prism and restore better binocular skills, she was happy for a 
significant reduction in diplopia and the security of her back-up Fresnel glasses.  
 
A CAREFUL CALM 
Remember that not all “recent-onset” issues are recent.  Patients have sometimes had a strabismus that has 
gone unnoticed for years.  A finding of anomalous correspondence strongly  indicates that this is the case.   
Your basic test battery is a powerful health screener.   Lacking a cortical insult, most patients who have normal 
correspondence will be able to regain binocularity5.  Clear communication of your sense of urgency is critical in 
compliance with any additional  testing.  Optometrists are well-situated as gatekeeper providers and educators 
to patients presenting with  all manner of  functionally and cosmetically unsettling visual conditions.  
 
 

Date Reason for visit Outcome 

10/2006 
First 
Clinic 
visit 

Reports occasional diplopia and having prism glasses for 
over contacts, but prescription was not recorded the  chart. 

Happy with monovision RGP modality.  

No binocular testing  was recorded 
 Received updated monovision RGPs. 

Advised to continue use of current prism glasses.  
Initial spectacle prescription: OD -7.75-0.75x105  
                                                      OS -8.00-0.25x085 

11/2006-
6/2007 

Several contact lens follow-up appointments.  Diplopia 
complaint increases at 6/2007 exam. No binocular testing. 

At last exam in this period, Violet is referred to SUNY’s 
neuro clinic to assess double vision and reassess prism. 

7/2007 

Neuro Clinic eval case history reveals that diplopia is 
diagonal, worse at far than near, and that Violet had done 
some vision therapy with a local doctor, but discontinued 

services because she was too busy.  
She was 9^ esophoric at distance, 6^ esophoric at near,  

with a consistent 3^ left hyper.  

 Records from her oncologist and neuro-ophthalmologist 
indicated they had ruled out myasthenia gravis and 

metastasis of her breast cancer.   
Updated prism glasses of 1^ base-up OD and 1^ base-
down OU were prescribed. Follow-up in 3 months was 

recommended, but that appointment was not kept. 

5/2009 

Comprehensive eye exam:  increasing double vision, unsure 
whether vertical or horizontal, worse at far than near, 

similar with glasses and contact lenses.   
Cover testing :  8^ left esotropia/4^ left hypertropia at 

distance and 16^ left esotropia/4^ left hypertropia at near 

Monovision lenses discontinued in favor of distance-only 
lenses. Achieved good clarity of vision with add, but 

satisfactory prism could not be found for comfortable 
fusion. Referral made to  SUNY neuro clinic. 

6/2009-
4/2010 

Neuro appointment was not kept. Patient had seen her 
oncologist and had received a good report. 

Near glasses incorporating vertical relieving prism were 
prescribed at a contact lens follow-up.  

5/2010 Patient would like to be re-fit in monovision RGP lenses.  Patient refit into monovision. No mention of diplopia 
was made at this visit. No binocular testing. 

6/2010-
6/2015 

Contact lens follow-up: diplopia stable , vision at far slightly 
blurry. Using OTC near readers, prism glasses broken.  

Updated monovision contact lens and near prism glasses 
prescribed.  No binocular testing performed.  

3/2016 

Comprehensive eye exam:  dizziness and diplopia have 
increased, patient feels uncomfortable walking outdoors.  

Thinks her eyes might look crossed. With monovision 
contact lenses, 30-40^ constant, alternating esotropia noted.  

Pupils normal. EOMs not noted. No referrals made, as 
patient says the double vision is “livable.”  
Spectacle prescription: OD -9.25-0.75x075  
                                          OS -9.50-0.50x080 

10/2016 Request from contact lens doctor asking for help scheduling 
Violet in for a vision therapy evaluation. 

Explained to her that she does have insurance coverage 
for vision therapy and scheduled evaluation.  

VISION THERAPY EVALUATION: 11/2016 
Violet truly presented as a timid, shrinking violet.  She was very concerned about mostly horizontal double 
vision and a cosmetically noticeable alternating esotropia.  She was often dizzy and felt ungrounded and as 
though her depth perception was off. Walking through the city and navigating subway stairs made her very 
anxious.  She had been in close contact with her oncologist, who assured her she did not have metastatic 
cancer or neurologic disease.  Her overall health was excellent.  Visual fields were full  per confrontations.  

Vision Therapy Exam Findings 
Visual Acuity with Monovision RGPs 
 

Violet also had habitual bifocal, non-prism glasses 
and PALs with vertical prism over-glasses to give 
balanced distance vision with monovision RPGs 

Distance OD    20/20-3 Near OD    20/40-2 
Distance OD    20/40-1 Near OS     20/20-2 
Distance OU    20/20-3 Near OU    20/20-3 

Note: correctable to 20/20- at near and far with PAL spectacles and CL over-refraction 
Confrontation fields: Full OD and OS Red cap test: saturation equal OD and OS 

Cover test, 
monovision 
RGPs 

Distance 
and 
Near 

35^ CAET 
OS fixation 

70% of time 
4^ left hyper 

Cover test, 
BCVA 
spectacles 

Distance 
and 
Near 

30^ CAET 
OS fixation 

70% of time 
4^ left hyper 

Stereopsis, habitual (-) random dot     
(-) Wirt  

Stereopsis, 
25^ BO 

(+) 250” random dot 
(+) 40” Wirt 

Cranial nerve 
screening 

EOMS (CN 3, 4, 6) No restrictions in EOMs 
Pupils PERRL (-)APD, brisk responses 
Trigeminal (CN 5) Facial sensation equal bilaterally; equal masseter function 
Facial (CN 7) No asymmetry to smile, lid closure to brow elevation 
Vestibulocochlear (CN 8) Roughly equal sensitivity to soft sounds for each ear 
Glossopharyngeal (CN9) Voice smooth, neither hoarse nor nasal; no uvular displacement 
Hypoglossal (CN 12) On tongue protrusion, no deviation to either side 

Worth Four 
 Dot, Prism 

to flat fusion 

Distance 25^ base out 
Prism Evaluation 

Initial trial frame indicted best subjective comfort and 
balance with 25^ BO over right eye. Fresnel prism 
demonstrated as well.  

Intermediate 25^ base out 
Near 25^ base out 

Vision Therapy Exam Plan and Re-evaluations 

Plan 

Violet was quite fatigued by the end of the evaluation.  At her follow-up 2 days later, she was 
found to have normal correspondence. Final prism testing was performed.  With 25^ base-out 
Fresnel over her right eye applied to her over-RGP progressive/vertical prism glasses she noted 
relief of her diplopia and a better feeling of balance.  Violet was taught thumb rotations, use of a 
Brock string, and use of red-green acetate sheets, left uncut, to be placed over her computer 
monitor or a window. Violet was added to the wait list for strabismus therapy. Though we did 
discuss it as a possible option, Violet had no interest in a surgical consult.  

Visit History Findings Plan 

5-week 
re-eval 

Violet still noted her eye turn 
and diplopia, though she  
thought it might be a little 
better at near.  She reported 
good adherence to home 
activities 

Range of fusion on the Brock 
string from  10” out to about 
50” with prism in place.  Her 
ability to see simultaneously 
through red and green acetate 
sheets has similarly improved. 
Cover test through monovision 
RPGs found 25^CAET distance 
and near. 

Violet felt the prism was a bit 
strong.  Reduction to 20^ base-
out was more comfortable.  We 
reviewed her home exercises 
and encouraged her to keep up 
the good work. She was still 
waiting for an appointment for 
vision therapy. 

9-week 
re-eval 

Violet happily reported 
significant reduction in diplopia 
with the prism.  She had 
experimented with taking her 
over-glasses off intermittently 
during the day. Diplopia was 
initially bothersome but 
became “livable” again after 
about 30 minutes. 

With the prism in place violet’s 
range of fusion on Brock string 
was from about 72” to 4” with 
solid convergence and 
divergence ranges at far and 
near.  Cover test with 
monovision RGPs found a 15^ 
CAET.  Brock string fusional 
range with RGPs was 3” to 20”. 

Fresnel was updated to 15^ 
BO. Violet deferred 
prescription of ground-in 
prism, preferring use and 
remove her over-glasses as 
needed.  She asked up to keep 
her on the list for vision 
therapy, though she allowed 
she was feeling better and 
might not do VT. 

Recently 

An appointment that worked with Violet’s schedule was available, but she deferred, saying she 
was happy with her progress.  I asked her to consider letting us write a prescription for ground-in 
prism, and she said she would “think about it.”  Violet’s demeanor had changed substantially 
from her initial evaluation.  She was bubbly and mentioned that, while going about her day, she 
almost never through about her eyes. 

Patient age is also an important  consideration. Diagnosis of a non-traumatic sixth nerve palsy in patients 
under 50 years of age is  likely to indicate a tumor (33% of patients) or multiple sclerosis (24% of 
patients)4.   In older patients, the same nerve palsy is often attributable to serious but less urgent vascular 
changes related to diabetes, hypertension, or hypercholesteremia. (50%  of patients.)  Recurrent nerve 
palsies in patients of any age warrant further evaluation.    
 

 

Never assume primary care physicians will automatically know what testing to order based on optometric 
exam findings. Nearly all will be appreciative of a brief, descriptive note with suggestions as to the right 
next steps to take.  Radiologists, too, prefer at least an indication of the presenting complaint, the area of 
suspicion, that what kind of scan you are requesting.  
 
Having ruled out urgencies, treatment options  include “tincture of time”, prism, occlusion, vision therapy, 
and surgery.   Choice the treatment is guided by patient needs and causative factors.  
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Background
Ependymomas are tumors that arise from the central nervous system 
from the fourth ventricle or spinal cord. Approximately 1,340 people in 
the United States are diagnosed with an ependymoma each year.1 They
can occur in children and adults, and are more common in Caucasian 
males. Ependymomas can compress on multiple structures, most 
commonly involving the cerebellum. The cerebellum has many functions
including movement co-ordination, motor control, balance, and sensory 
perception. 2 The cerebellum also has a big impact on eye movements as 
it is responsible for gaze holding (fixation), saccades, pursuits, processing 
otolithic signals and vestibulo-ocular reflex (VOR) responses. 3

Case History
A 49 year old white female reports to the polytrauma optometry clinic 
with complaints of diplopia following a sub-occipital craniotomy to 
remove an ependymoma in the posterior fossa. Prior to the resection, 
the patient experienced dizziness, gait instability, and headaches for 
three to four years. A few months prior to surgery, tinnitus and left sided 
blurry vision started to manifest. Her medical history was significant for 
diabetes, hyperlipidemia, hypertension, sleep apnea, and benign 
paroxysmal positional vertigo (BPPV).  These disorders were being 
managed appropriately by her primary care provider and physical 
therapist trained in vestibular therapy. Her ocular history included high 
myopia, presbyopia, and incipient cataracts.

Clinical Findings 
On initial presentation, patient presented with a pair of one year old  
single vision glasses, which gave her 20/25 vision monocularly, but 
diplopia when both eyes were open. She had difficulty with fixation due 
to pursuit dysfunction and nystagmus that increased when looking to the 
right. A right gaze paresis and left hypertropia, worse on right gaze and 
left head tilt, indicated a right paramedian pontine reticular formation 
insult and a left cranial nerve palsy, respectfully. Eye movement disorders 
were confirmed by a Neuro-Ophthalmologist. The patient had roughly 
8.5 prism diopters left hypertropia and 6 prism diopters of esotropia. 
Since the patient could not obtain clear, comfortable, single vision with 
the use of prisms, a patch was given to the patient to alleviate the 
diplopia. 5 base out OD and 7 base down OS Fresnel prisms were added 
to patient’s habitual distance glasses and 8 BD OD Fresnel prism to the 
near glasses one month after initiation of vision rehabilitation and the 
patient’s initial exam.  Clear, comfortable, single vision was reported with 
the added Fresnel prism. 4 months later, the patient complained of 
intermittent diagonal diplopia at distance with her current glasses. New 
glasses were ordered at follow-up with 5 BO and 7.5 BD OS ground in 
prisms split between both eyes. With the help of vision rehabilitation, 
the patient regained most of her right gaze. 

Discussion 
The 5-year survival rate for adult patients between the ages of 
20-44 when first diagnosed is 91%, but declines with age.1

Prognosis mostly depends on the grade of the tumor (I-III with III 
being the worst), size of the tumor, and how far the tumor has 
spread. The grading system determines the type of treatment 
used: complete removal, partial removal, and/or radiation. As eye 
care professionals, we can help manage their symptoms, paying 
special attention to the patient’s eye movements and diplopia. 
Symptoms are variable depending where the tumor spread. It is 
recommended that therapy involve multiple disciples, including 
speech, occupational, and physical therapy. Early initiation of 
vision rehabilitation under the direction of a trained occupational 
therapist will help improve motor movement, motor control, and 
coordination. Improvement in degree and quality of eye 
movement patterns will lead to early use of prism correction to 
improve binocular vision. 

Conclusion
Symptoms are variable depending on tumor growth. Appropriate 
assessment is needed to determine the best treatment for a 
patient. Visual Rehabilitation can improve eye movement 
disorders, binocular vision function,  and increase quality of life 
and comfort. Improvement in oculomotor function leads to early 
transition to use of prism correction and promotes use of 
binocular vision. It is recommended that providers work together 
during therapy. An interdisciplinary approach to rehabilitation is 
key to attaining the best outcomes in patient rehabilitation.
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Initial visit: Final visit:

Nystagmus (+) Nystagmus, worse on right gaze (+) End gaze nystagmus 

Extraocular 
movements

ABDuction Defect OD,
ADDuction Defect OS

Slight ABDuction defect OD, 
ADDuction full OS

Distance cover test 5 Left Hypertropia, 
8 Constant Alternating Esotropia

5 Left Hypertropia, 
7.5 Constant Alternating Esotropia

Table 1: Clinical findings at initial visit vs final visit.

Figure 1 and 2: MRI of Brain highlighting Ependymoma in the posterior fossa (transverse and sagittal cuts).

Figure 3 and 4: Depict difference in head posture with prism glasses.
Figures 5 and 6: Depict esotropia and left hypertropia with and 
without prism glasses. 

1 2

3

4

5

6

Vision Therapy & Rehabilitation is the primary 
focus of this program.   
 
We see children and adults with:  
•  Developmental visual skills issues (Autism, 

 Down’s Syndrome, Dyslexia, Special Needs)  
•  Binocular Dysfunctions 
•  Learning Related Vision Problems 
•  Strabismus and Amblyopia 
•  Acquired or Traumatic Brain Injury,  Concussion 
 
You will expand your ability to evaluate and treat  
individuals in order to help them: 
•  Develop skills with Vision Therapy  
•  Regain skills with Neuro Optometric 

Rehabilitation 

Vision Therapy 
& Rehabilitation  

 

This residency will also enable you to maintain and 
develop skills in: 
•  Primary Eye Care and Family Practice Optometry: 

General examinations and traditional optometry 
for children and adults 

•  Medical Optometry; treat individuals with:  
glaucoma, conjunctivitis, diabetic eye disease, 
dry eye, punctal plugs, eye emergencies, etc.  
Our office is equipped with OCT, Optomap, VEP, 
BIO, Visual Fields, Topographer, Pachymeter, 
etc.  

•  Myopia control and orthokeratology for children  
•  Orthokeratology for adults;  myopic, hyperopic and 

 multifocal ortho-k 
•  Specialty lenses i.e. keratoconus, scleral lenses, 

etc. 

The practice management portion of the residency 
will give you insights and experience in running a 
successful practice.  
 
You will have opportunities to: 
•  Treat alongside our experienced Vision Therapists 
•  Interact with other professionals such as OT, PT, 

neuropsychologists, physiatrists, educators, etc. 
•  Attend conferences, continuing education and 

committee meetings,  
•  Make presentations to colleagues and other 

professionals. 

Practice Management  

Dr. S. Moshe Roth, OD, FCOVD 
3111 Route 9 North 

Old Bridge, NJ 08857 

 
 

Program Length: 54 weeks 

Clinical Teaching Opportunities:                 
Supervise optometry students 
 
Didactic Activates & Opportunities  
•  OEP Coursework  
•  Reimbursement to attend approved 

education meetings; COVD, NORA  
•  Patient case review sessions  
•  Vision Therapy practice 

management discussion sessions  
 
 
 

 
 
 

We welcome inquiries and invite you 
to visit with us.  To arrange a visit, 
please call our office at  
1-732-679-2020 
or contact Dr. Roth via email: 
EyeDrRoth@gmail.com 
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The goal of this research was to assess the preparedness of recent graduates
to evaluate infants in the InfantSEE program in an effort to help the AOA
improve and expand the program. Debilitating visual system disorders are
screened for and detected early in the InfantSEE exam so as to prevent
negative sequelae on the infant’s life and development. Survey Monkey was
utilized to create and distribute a survey to alumni of optometry schools and
members of the U.S. state optometric associations.

InfantSEE was developed by the AOA in 2005 with the express purpose of
evaluating children aged 6-12 months with a comprehensive eye exam. This
program provides a one-time, no charge, visual assessment to any infant.
Three main vision disorders are documented at length that can affect quality of
life if not addressed at an early age. Strabismus, misalignment of the eyes, is
one such disorder that affects one out of twenty-five children in America.
Amblyopia, a perceived loss of vision in one or both eyes due to amblyogenic
factors, is another common disorder that affects one out of thirty children and
is virtually undetectable without proper examination. A third common disorder
is uncorrected refractive error, with hyperopia being the most prevalent.
Without InfantSEE many of these disorders would not be detected early
enough for appropriate treatment and management. When vision disorders
persist into adulthood, they can affect many aspects of life. Overall health, job
choices, and social factors are greatly affected by visual dysfunctions
overlooked during infancy and childhood.

The survey posed twenty-three questions and was emailed to all optometry
schools, U.S. state optometric associations, and shared via social media. The
primary correspondent for each optometry school and state association was
asked to distribute the survey link to alumni and members. Responses were
collected and compiled by Survey Monkey into separate categories to be further
analyzed. Categories the responses were organized into are as follows:

• Graduation Year
• Graduation Year versus Comfort

• Gender versus Comfort
• Percentage of InfantSEE Providers by Gender and Graduation Year

• Town Size versus InfantSEE Provider
• Percentage of InfantSEE Providers of Overall Respondents 

216 optometrists participated in the survey. The majority of respondents were
female. Interestingly, male respondents rated their comfort level with infants
higher than their female counterpart. A chart summarizing the distribution of
female versus male respondents and an average valuation of their
preparedness to see infants on a scale of zero to ten is shown in FIGURE 2.
92.52% of participants are members of the AOA. 47.89% are registered
InfantSEE providers. Lack of financial incentives, lack of appropriate
equipment, and lack of staff preparedness were the most frequently listed
reasons new graduates are not InfantSEE providers. 88.06% of InfantSEE
providers see 0-5 cases of treatable ocular disease diagnosed during an
InfantSEE examination. Newly graduated optometrists were asked to rate (on a
scale from 1 to 10) how prepared they were to be an InfantSEE provider. The
largest amount of optometrists answered 8 (19.58%), with 7 (18.18%) and 10
(16.78%) responses being close behind.
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FIGURE 2. 
Comfort Based on Gender Bar Graph

This survey attempted to investigate how prepared recent graduates felt to 
provide infant vision services and recommend to the AOA how they can better 
serve new optometrists in their quest to become InfantSEE providers. While 
the survey posed pointed questions regarding preparedness, results indicate 
preparedness is not the primary concern amongst new graduates. Education 
was the primary response to how the American Optometric Association can 
help their members. Optometric physicians requested educational materials 
and informational videos in an easy-to-access format, along with continuing 
education courses in order to better serve their pediatric population. Some 
suggested a welcome packet for new InfantSEE providers, webinars, a list of 
equipment, and official published guidelines. The need for organized, easy-to-
access information and expectations was the consensus gathered by newly 
graduated optometrists attempting to grow their clinical skills. 
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BACKGROUND

A 23 year-old male presented a history of 
Lyme disease, Chronic fatigue syndrome, or-
thostatic hypertension, and PANDAS 
(Pediatric Autoimmune Neuropsychiatric 
Disorders Associated with Streptococcal 
Infections). 

His vision symptoms included diplopia, 
photophobia, and headaches. In addition to 
the above, he recently was diagnosed with 
the MTHFR (methylenetetrahydrofolate re-
ductase), and APOE 3/4 (Apolipoprotein E 
related to Alzheimer’s disease, and cardio-
vascular disease) genetic mutations. 

CASE SUMMARY

Considering the many health problems of 
the patient, only PANDAS and MTHFR will 
be discussed as these are the patient’s 
primary health factors. PANDAS results 
from a streptococcal infection that attacks 
the basil ganglia. One of the manifestations 
of the infection is an interference in the 
production of dopamine, leading to tics 
being one of the primary signs. 

Further complications are that the MTHFR 
mutation reduces the availability of dopa- 
mine because methylfolate is a precursor 
of dopamine, and the hypothalamus is 
involved both in the production of dopa-
mine as well its interconnections with the 
basal ganglia. 

It is important to note that the hypothal-
amus is also involved in the immune and 
limbic systems.

VISION ANALYSIS

Upon examination his unaided distance 
visual acuity was O.D. 20/40, O.S. 20/70, 

ABSTRACT ANALYSIS & DISCUSSION

VISION ANALYSIS (continued) 

and O.U. 20/25, which was corrected to 
20/20 with O.D. pl -0.75 cx 180, and O.S. 
-0.25 -1.25 cx 050. A delayed subjective 
showed 20/25 distance visual acuity 
with +0.50 Dsph O.U. 

Retinoscopy showed accommodative 
spasm O.U. Binocular vision status was 
orthophoria at distance, 7 p.d. esophoria 
at near, CNP break at 5 inches, and 
alternate suppression with uncrossed 
diplopia during red-green glasses testing 
at near. Grade II atherosclerosis was noted 
during direct ophthalmoscopy. 

The treatment diagnosis was accommo-
dative spasm. Accordingly, a treatment
plan of accommodation training was 
instituted using the Accommotrac® 
Vision Trainer. His pre-training baseline 
blood pressure was 151/89 with a pulse 
rate of 99. After eight vision training ses-
sions his post-raining blood pressure was 
123/81 with a pulse rate of 78. 
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DISCUSSION

Because both accommodation and blood 
pressure are autonomic nervous system 
functions related to hypothalamic function, 
it is not surprising that his blood pressure 
was lower after the accommodation      
training. 

Considering the hypothalamus’ involve-
ment in PANDAS it would be expected that 
hypothalamic function was compromised 
by the infection. 

The interrelationships among his health  
history, genetic mutations, and his vision 
status require further investigation.
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BACKGROUND 

Approximately 20% of the popula-
tion has anisocoria. Therefore, how 
do we make a differential diagnosis 
between a normal physiological 
state and a pathological condition? 

A frequenct cause of anisocoria is a 
miotic pupil of Horner’s syndrome, 
�rst described by Horner in 1869. 
Three case histories of anisocoria 
are presented to illustrate various 
etiologies.

CASE SUMMARY

Patient 1: A 25-year-old male pre-
sented a miotic pupil O.D., with par-
tial ptosis O.S.  Previous examina-
tions by eye care professionals 
attributed the ptosis to contact lens 
wear, while not addressing the 
miotic pupil. Instillation of 1:1,000  
phenylephrine O.U. revealed pupil 
dilation O.D., with no effect O.S. 

Upon further questioning of the 
patient and his mother, it was 
learned that the patient had upper 
lid surgery O.S. following a child-
hood trauma. 

It is suspected that the surgery 
weakened the levator palpebrae su-
perioris muscle, which is innervated 
by the sympathetic nervous system. 
Accordingly, when the patient is 
tired the ptosis is more prominent. 
 

CASE SUMMARY (continued) 

The patient was offered accommo-
dative training, which in some 
cases can restore the pupil 
function as noted in the following 
history.  

Patient 2: A 56-year-old male’s chief 
complaint was a history of exotrop-
ia. Examination revealed a 25 p.d. 
intermittent alternating exotropia 
at near, and a miotic pupil O.D. In-
stillation of 1:1,000 phenylephrine 
O.U. revealed no pupil dilation O.D. 
or O.S. 

Upon further inquiries it was 
learned that the patient had an ad-
verse relationship with his father, 
who sat to his right at the dinner 
table. 

Freud’s report of the vision anoma-
lies of Anna O led to an awareness 
of the relationship between vision 
and psychological processes. 

Vision training to relax accommo-
dation using the Accommotrac® 
Vision Trainer resulted in equal 
pupil sizes O.U. 

Patient 3: A 39-year-old male had 
the complaints of unstable focusing 
and cognitive impairment following 
a series of rear-end automobile ac-
cidents. Upon examination he was 
noted to have a miotic pupil, and 
partial ptosis O.D. 

ABSTRACT SUMMARY & DISCUSSION PATIENT TRAINING RESULTS
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DISCUSSION

Three patients with anisocoria 
had three different etiologies, 
with two testing positive for 
Horner’s syndrome, with the 
speci�c neurological impair-
ment being discovered for one 
of them. 
 

CASE SUMMARY (continued) 

Instillation of 1:1,000 pheny-
lephrine O.U. revealed pupil 
dilation O.D., and no effect O.S. 
MRI testing found mild disc 
protrusion and stenosis at C3-4, 
and trauma to the right insula.

DISCUSSION (continued) 

For the second patient a psycho-
genic etiology is proposed.

As is known, there are three 
retinohypo-thalamic tracts, and 
the hypothalamus is one of 
the components of the limbic 
system. The sympathetic 
nervous system �bers inner-
vating the pupil arise from 
the hypothalamus. 

It can be, therefore, logical to 
assume that an interference in 
this pathway may be an 
eitiology of Horner’s syndrome.
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This poster is a preliminary presentation of our 
ongoing project in which we have screened 
incoming graduate students each of the past three 
years. Rather than focusing on the minimum 
necessary as often is done in general population 
screenings, we chose to screen for optimal visual 
performance abilities. Our visual skills screening 
protocol consisted of nine individual data points 
that were collected upon physical examination as 
well as self-reported data from the COVD-QOL 
nineteen question symptom survey of incoming 
first year dental medicine students. While all the 
graduate colleges have intense visual demands 
for learning, the College of Dental Medicine 
students face especially fine clinical tasks with 
critical visual motor coordination. In addition, 
anecdotal stories of dental medicine students 
struggling due to sub-optimal visual skills led us to 
partner with the College of Dental Medicine in 
designing this study. 

Background 

Screening for Suboptimal Learning Related Vision Skills in a Graduate School Population 
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It is clear that incoming graduate students have 
unmet visual needs which may hinder optimal 
learning despite above average grades in 
undergraduate settings and high standardized test 
scores. Early identification of learning related 
vision issues and subsequent intervention through 
rehabilitation should empower these students to 
learn and perform at their highest level. Our 
ongoing work will explore associations between 
our vision screening and comprehensive exams, 
as well as academic achievement(GPA) and 
clinical assessment rubrics for the students in the 
College of Dental Medicine. We look to expand the 
visual skills screening program to other Colleges 
of Western University of Health Sciences in the 
future to prepare graduate students for learning 
success with optimal visual skills. 

Western University of Health Sciences has nine 
graduate level health colleges.  The College of 
Optometry in partnership with the College of 
Dental Medicine received IRB approval for this 
clinical study which began in 2013. Each incoming 
class was given a one hour visual health 
orientation during their Welcome Week activities.  
A vision screening was subsequently performed. 
Our screening included the data points listed in 
Figure 1 which also shows the referral criteria in 
red. Within each of the data points, we used 
criteria from the  2rd edition of Scheiman and 
Wick’s Clinical Management of Binocular Vision. If 
any one point was outside of this range, a referral 
was made for a comprehensive vision evaluation. 
Our valid N was 200 and statistical test used 
binary logistic regression analysis. 

(B) 

(A) 

(B) 

  
 
  

Figure 1. Image of Screening form with Scheiman-based referral criteria red 

A high percentage of incoming graduate students did 
not pass our functional vision screening for optimal 
visual skills and were referred for comprehensive 
vision exams. The most significant and sensitive 
screening referral data points were near VA OU and 
the COVD QOL symptom survey. The independent 
variable COVD QOL symptom survey showed a 
Sensitivity of 36.6% and a Specificity of 74.5% for 
referral. Near VA Sensitivity was 47.1% with a 
Specificity of 71.8% or referral. The logistic 
regression model was significant with  ​𝑥𝑥↑2 =17.015 (𝑝𝑝=0.030). 
COVD QOL and near VA resulted in a significant 
correlation, (rs =0.316, p=0.00) positive linear 
direction relationship. 
There were, however, instances where these two 
parameters were in acceptable range and other data 
points were out of range triggering a referral. 
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LEE:     Date:    Pass / Refer (circle) 

P / R  COVD   QOL (Total Numeric Score): 20 or greater 

P / R  dVA cc sc OD 20/ 20/25 or worse 

P / R   cc sc OS 20/ 20/25 or worse 

P / R    nVA cc sc OU 0.4/ 0.5 or worse (M-Units) 

P / R  dCT cc sc Any eso or greater than 3 exo    

P / R  nCT: cc sc Any eso or greater than 6 exo 

P / R  EOM (circle): Smooth Jerky  Full   Restricted 

P / R  NPC (cm): Greater than either 5 break or 7 recovery 

P / R  NPA (D) cc sc: Either OD or OS Less than 15 – (age/4) 

P / R  Stereo – Local (“of arc): Greater than 40 seconds of arc  	

Table 1: First non-stepwise regression to tease out most impactful Independent Variable. 

Variables in Equation Model  Two  	

  B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B)  	

Lower Upper  	

 
  Step 1a NPAOS(1) 0.178 0.882 0.041 1 0.840 1.195 0.212 6.731   

NPAOD(1) -0.498 0.988 0.254 1 0.614 0.608 0.088 4.213  	

NPCb 0.065 0.080 0.657 1 0.418 1.067 0.913 1.247  	

NPCr 0.001 0.049 0.000 1 0.990 1.001 0.908 1.102  	

COVDQOL -0.036 0.022 2.733 1 0.098 0.965 0.925 1.007  	

nVAOU 
(Munits) -0.350 0.152 5.295 1 0.021 0.705 0.523 0.949  	

Constant 0.311 0.330 0.890 1 0.346 1.365      	

  a. Variable(s) entered on step 1: nVA OU (Munits) 

Variables in Equation Model 1 
  B S.E. Wald df Sig. Exp (B) 

Step 1a 

COVD QOL:  -0.029 0.022 1.703 1 0.192 0.971 
nVA OU 

(Munits):  -0.383 0.159 5.825 1 0.016 0.682 
dCT:  0.000 0.004 0.004 1 0.950 1.000 
nCT:  -0.001 0.003 0.097 1 0.755 0.999 

NPCb:  0.053 0.081 0.429 1 0.512 1.054 
NPCr:  0.008 0.050 0.024 1 0.878 1.008 

NPAOD(1):  0.326 0.992 0.108 1 0.742 1.386 
NPAOS(1):  -0.160 0.880 0.033 1 0.856 0.853 

Local Stereo:  0.006 0.007 0.735 1 0.391 1.006 
Constant:  -0.013 0.600 0.001 1 0.982 0.987 

a. Variable(s) entered on step 1: COVD QOL,  nVA OU (Munits),  dCT,  nCT,  NPCb,  NPCr,  NPA-OD,  NPA-OS,  Local Stereo 

Results Data-Continued   

Discussion and Conclusion 

Methods-Continued 

Variables in Equation Model  Two 

  B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

Step 1a 

NPAOS(1) 0.172 0.855 0.040 1 0.841 1.187 0.222 6.340 
NPAOD(1) -0.699 0.956 0.535 1 0.464 0.497 0.076 3.235 
NPCb 0.065 0.078 0.702 1 0.402 1.068 0.916 1.244 
NPCr 0.001 0.049 0.001 1 0.982 1.001 0.910 1.101 
COVDQOL -0.047 0.021 4.976 1 0.026 0.954 0.915 0.994 
Constant 0.152 0.325 0.219 1 0.640 1.164     

a. Variable(s) entered on step 1: COVDQOL. 

Table 2: Third Step in Stepwise Regression Analysis 

Table 3: Fourth Step in Stepwise Regression Analysis 

Our data yielded some surprising results. Our 
initial hypothesis predicted NPCb, NPCr and local 
stereo as the most highly correlated with optimal 
learning skills. Our results, however, showed 
COVD QOL and near visual acuity as the most 
sensitive and specific. 

Discussion and Conclusion-Continued 

Glossary of Acronyms 
COVD QOL = College of Optometrists in Vision Development, Quality of 
Life 
IRB = Institutional Review Board 
LEE = Last Eye Exam 
P/R = Pass/Refer 
dVA = Distance Visual Acuity 
OD = Right Eye 
OS = Left Eye 
nVA = Near Visual Acuity 
dCT = Distance Cover Test 
nCT = Near Cover Test 
EOM = Extra-Ocular Muscle 
NPCb = Near Point of Convergence Break 
NPCr = Near Point of Convergence Recovery 
NPA = Near Point of Accommodation 
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Purpose:
Massachusetts College of Pharmacy and Health Sciences 
(MCPHS), School of Optometry, has been conducting school 
vision screenings at schools in and around the Worcester, 
MA area since September of 2013. A 
screening protocol was established at MCPHS 
that included all of the tests that are required by the state 
of Massachusetts, along with additional procedures. These 
will help to identify any child with either a significant 
binocular vision dysfunction or refractive error, as well as 
any abnormal findings relating to ocular health.
Knowing this, we wanted to identify how many children 
passed the Massachusetts State Requirements while failing 
the additional tests that MCPHS conducts, ultimately to 
decide if there was a benefit to performing the additional 
tests.

Method
Over the 2015-2016 academic year, school vision screenings 
were conducted four mornings a week in the fall semester 
and two mornings a week in the spring semester; 4-5 
optometry students and 1 faculty member participated in 
the screenings. The students who were selected to 
participate in the vision screenings was determined by the 
school nurse at each respective school.

The tests performed that were required by the state 
of Massachusetts included:
• Preschool and Kindergarten: Monocular distance visual 

acuity (critical line: 20/30, children 48 months and older) 
and Stereopsis with Random Dot E

• First through Third Grade: Monocular distance visual 
acuity (critical line 20/30), binocular near visual acuity 
(critical line 20/30) and Stereopsis with Random Dot E

• Forth through Twelfth Grade: Monocular distance visual 
acuity (critical line 20/30) and binocular near visual 
acuity (critical line 20/30)

Additional tests that MCPHS School of Optometry 
performed included:
• Monocular Near Visual Acuity
• Pupils
• Extraocular Muscle Movements
• Cover Test and Distance
• Cover Test at Near
• Color Vision
• Stereopsis is done on all students regardless of grade
• Distance Retinoscopy
• Gross External Ocular Health Assessment
• Internal Ocular Health Assessment: Direct 

Opthalmoloscopy

Each test above has certain pass/fail criteria that 
was collected on every child screened. The results of 
each test above, along with the age of the student, grade 
and gender were recorded and stored for comparative 
data analysis.

Results
Data was analyzed on 400 students that were screened. Of these 
400 students, 275 (69%) passed both what was required by 
Massachusetts and the additional tests that MCPHS performed. 
85 (21%) students failed one or more of the Massachusetts 
required tests. 40 (10%) students passed the Massachusetts 
vision screening requirements, but failed one or more of the 
additional tests that MCPHS conducts. The majority of these 40 
students failed retinoscopy (45%), followed by cover test (17.5%) 
and color vision (17.5%). All students who failed color vision 
were males. One student failed both retinoscopy and cover test. 
Additional reasons students failed included appearance of a 
large c/d ratio, anisocoria, subjective complaints of floaters, and 
poor/jerky extraocular muscle movements.

Conclusion
In addition to the Massachusetts Vision Screening protocol, MCPHS 
will going continue to do retinoscopy and cover test on all students. 
We will consider conducting color vision only on males. The 
rationale behind this conclusion is that retinoscopy can pick up 
uncorrected refractive errors that could be causing vision problems 
that interfere with learning, as well as uncorrected hyperopia that 
may not manifest in poor vision because the students is able to 
accommodate; cover test can pick up intermittent strabismus, 
higher exophoria and esophoria that would otherwise go 
undetected if stereopsis was the only form of binocular test being 
conducted, resulting in a higher yield of visually impaired students 
during screenings, while cutting down on absolute time needed to 
screen each child (as compared to MCPHS's extended protocol 
above).
.
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