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•	  The various physiological aspects of the visual process 

•	  The pervasive nature of the visual process in human behavior 

As a consequence, effective vision therapy requires the supervision, direction, and active 
involvement of the optometrist.
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Preface
When we began gathering cases for what would ultimately become Vision Therapy: Success Stories 
from Around the World, we occasionally received cases in which lenses were the primary treatment 
tool. The further along we got into that project, the more cases that surfaced in which this was the 
case. Coincidentally, around the same time, Dr. Paul Harris and Marc began authoring a column 
highlighting refractive care in Review of Optometry. This would become the most popular Review 
column shared on social media! As we were wrapping up the second volume of VTSS, we knew what 
we needed to do next. We are excited to bring you The Power of Lenses: Volume One. In these cases, 
you will see lenses of all varieties used as the sole treatment. We wanted to highlight what so many 
of us on the front lines of the treatment of patients with learning-related vision problems already 
know: lenses are the most powerful tool used by optometrists. Lenses have the power to alter func-
tion, structure, and behavior.

In the cases highlighted in this book, you will see the use of plus at near, colored lenses, prism, 
binasal occlusion, and so much more. Just looking at the titles and breadth of the cases included in 
this volume gets our mouths watering. The authors hail from both academia and private practice and 
are some of the best and brightest clinicians that we have encountered. We are honored to have them 
on this journey with us. The cases presented are by no means perfect, as we do not believe in that 
concept. They are meant to spur on discussion and to make you think about the cases seen every day 
in your offices that could benefit from the use of lenses.

We humbly bring you The Power of Lenses: Volume One, containing 25 lens-based success stories.

Marc B. Taub, OD, MS

Pamela H. Schnell, OD
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Plus at Near for  
Accommodative Insufficiency

Deborah Amster, OD
Nova Southeastern University, Davie, Florida

History
Jonah, an 11-year-old male, presented with 
complaints of blur at distance and near for two 
months and frontal headaches for a year. The 
symptoms were reported as intermittent and 
associated with reading up close for even short 
periods of time (10 minutes). His last eye exam 
was 3 years earlier, and everything was normal. 
His birth and developmental histories were 
reported as normal, although academically, he 
was reported to be below average in reading, 
reading too slowly, and earning a grade of C 
in the subject. In addition, Jonah repeated the 
fourth grade. He did well in math and science, 
earning Bs in both, and he had a history of 
tutoring, which helped but had since been 
discontinued. Jonah’s mother had passed away 
a year and a half prior to the exam, and he 
was accompanied by his grandmother. His last 
medical exam had been 6 months prior, and he 
had a history of sinus problems, for which he 
was taking Zyrtec and using nasal spray. Jonah 
was reported to be allergic to shrimp, sesame 
seeds, dust, and pollen but had no known 
medical allergies. Testing is shown in Table 1.

Upon testing with +0.50 OU, it was noticed that 
the patient read the words on the MEM card 
faster. Local stereopsis improved from 100 sec 
to 20 sec, and near visual acuity improved to 
20/20 OD, OS, and OU.

Diagnosis

1. Accommodative insufficiency OU

2. Simple hyperopia OU

Treatment
Since Jonah presented with an awareness 
of symptoms of blur and headaches when 
reading and wanted relief to establish clear, 
comfortable vision, I felt confident that he would 
comply with my recommendations, given that 
his grandmother went along with them as well. 
My goals were the same as Jonah’s. Since he 
demonstrated improved vision at near, 
improved/normal local stereo, normalized 
MEM, and adequate BV status (vergences,  
flippers) with +0.50 DS, I felt that the prognosis 
to meet our goals was excellent.

In this case, based on testing and observations, 
a lens prescription of +0.50 DS OD, OS was 
given for reading, computer use, and any 
other activities that were to be performed at a 
near working distance. In addition, given the 
patient’s personal situation of having lost his 
mother recently, I felt that the plus lenses could 
relieve some visual stress that he may have 
possibly been experiencing from this.

One Month Follow-Up
When the patient presented after using his NVO
Rx for 4 weeks, he reported good compliance 
and stated that he was no longer experiencing 
blur or headaches after long periods of reading 
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Table 2. Diagnostic Data from the Follow-Up Compared to the Initial Evaluation

DiagNoStic Data Initial Evaluation Follow-Up Evaluation

Visual acuity @ distance sc 20/20-2 OD, 20/20- OS, 20/20 OU 20/20 OD, OS, OU

Visual acuity @ near cc 20/25 OD, 20/40 OS, 20/25 OU 20/20 OD, OS, OU

Cover test @ near 2 XP 2 XP

NPC sc: 6 cm / 3 cm objective, OS out cc: TTN

Stereopsis sc: 250 sec global

      100 sec local

cc: 250 sec global

      20 sec local

MEM sc: +1.00 DS OD

      +1.25 DS OS

cc: +0.25 DS OD

      +0.25 DS OS

Table 1. Diagnostic Data from the Initial Evaluation 

Visual acuity @ distance 20/20-2 OD, 20/20- OS, 20/20 OU

Visual acuity @ near 20/25 OD, 20/40 OS, 20/25 OU

Cover test @ distance orthophoria

Cover test @ near 2 XP’

Near point of convergence 6 cm / 3 cm objective, OS out

Stereopsis 100 sec local 
250 sec global

Retinoscopy +0.25 DS OD 
+0.25 DS OS

Manifest +0.50 DS; VA: 20/20 
+0.50 DS; VA: 20/20

Cycloplegic retinoscopy (post DFE) +0.75 DS OD 
+1.00 DS OS 

The following tests were done with the manifest refraction in place:

NRA/PRA +1.50 / -1.75

Minus lens to blur amplitude 3.50 D OD, OS

Distance lateral phoria 2 EP

Distance vergences NFV: x/7/2 
PFV: x/12/10

Near lateral phoria 3 XP

Near vergences NFV: 8/18/11 
PFV: 5/18/11

Accommodative facility 20 cpm OD 
20 cpm OS 
12 cpm OU 
Patient reported more difficulty with minus lenses on BAF

MEM with manifest +0.50 DS OD, OS

MEM sc +1.00 DS OD  
+1.25 DS OS
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since using the glasses (Table 2). Although 
Jonah’s symptoms and exam findings had 
improved with spectacle use alone, I did educate 
the patient and grandmother about the benefits 
of vision therapy. However, due to scheduling 
and financial conflicts, along with the fact that 
Jonah was happy with his glasses, they decided 
not to pursue it at the time. In addition, due 
to the fact that Jonah was reading below grade 
level, I did also educate the grandmother about 
further testing to evaluate his visual perceptual 
skills, which she also declined at the time.

Discussion
While I was pleased that our initial goals of 
improving vision and comfort were met by 
having the patient use glasses for reading, I 
was not completely convinced that the child’s 
school performance would dramatically 
improve through the use of spectacles alone. 
While I strongly believe that the glasses did 
make a difference, I believe that this child 

needed access to the additional resources and 
services that could help improve his reading 
skills. While spectacle use and VT could build 
his efficiency, specialized reading testing and/or 
audiological testing and remediation could be 
utilized to diagnose and to improve any fluency 
and decoding difficulties that he may also have 
had. A psycho-educational evaluation with IQ, 
achievement, and emotional function testing 
would have been beneficial.

Given Jonah’s improvement and the fact that 
he would not be pursuing further optometric 
testing or treatment, it was recommended that 
he return for his comprehensive eye exam a year 
later, or sooner if symptoms returned or if any 
new visual problems arose before then. This is 
a case where even the simple act of prescribing 
glasses for something other than a significant 
refractive error can make a positive difference 
in a child’s overall quality of life.



4

Convergence Spasm Treated with  
Plus and Prism

Lisa Bakker, OD
Narangba, australia

History
Joni, an 18-year-old University student with 
two part-time jobs, presented with the initial 
complaint that in the previous 3 months there 
were occasions where everything went blurry 
(distance and near), and she suffered from 
frontal headaches and dizziness/disorientation 
lasting for a few hours. She noticed that the 
episodes were more common during exams 
and when intense assignments were due. She 
had become frightened about driving home and 

almost had a few accidents, as she misjudged 
distances. She had also had occasional episodes 
when she was tired or after reading or doing 
photo touch-ups (photography student; part-
time work also includes this). These episodes 
did not last as long. Joni was a good student 
with a GPA 6.0, was generally healthy, and was 
only taking Ventolin, as needed, with exercise. 
She tended to be anxious at times and had no 
previous glasses, despite having previous eye 
exams. The family ocular history included 

Table 1. Diagnostic Information from the Initial Examination 

Motility Full OU

Pupils Equal and reactive

Visual acuity OD 6/6-, OS 6/6-

Refraction and retinoscopy OD: +0.25-0.25x150 VA: 6/6 
OS: +0.25-0.25x10 VA: 6/6

Phorias Distance: ortho 
Near: 1 exo

NRA/PRA +1.75/-1.00

MEM +1.75

Accommodative flippers +/-2.00 cleared 

Prism flippers 12 BO cleared, 8 BI not cleared

NPC 4 cm, receding to 7 cm with repetition

Randot 25”

Fused cross cylinder +0.75 DS

AC/A plus 2.5:1, negative 5.5:1 
overall AC/A 4:1

DEM V=70%, H=25% 
with near add H=65%

Pachymetry OD 519, OS 529 

Eye health C/D 0.3 NAD, V/H 1:1, No abnormality detected OU 
IOP: OD 15 mmHg, OS 17 mmHg
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glaucoma (granddad) and strabismus (mother). 
The diagnostic information from the visit is 
found in Table 1. 

Diagnosis and Interpretation
With the high AC/A in the minus lens range, 
receded NPC, MEM lag and low NRA, and the 
intermittent nature of the episodes, Joni was 
diagnosed with a convergence spasm. Her 
accommodation lagged and the convergence 
pushed the accommodation, which was noticed 
more with intense near work. When the conver-
gence was in spasm, she suffered from the head-
aches and dizziness/disorientation, and it also 
created the distance blur, even though when 
tested she saw 6/6.

Prognosis and Treatment Goals
Joni appeared to be an H2 profile (Howell pro-
filing, also named accommodative insufficiency) 
who was moving to a degenerated H2 profile 
(Howell profiling, also named accommodative/

convergence insufficiency), although not fully 
there yet (Table 2). The goal was to stabilize her 
vision and to reduce/eliminate the headaches 
and dizzy spells. As the symptoms occurred 
during the more intense times of study, visual 
support during study time was the first step.

Treatment options
1. Single vision near glasses: low plus would 

help support the lag in accommodation 
and reduce the need to over-converge. This 
option would be difficult to use in lectures 
and was likely not to be remembered or used 
often enough to benefit.

2. Progressives lenses with the mild distance 
prescription and a +1.00 DS add: these could 
be worn at University and during studying. 
They would tend to be used more because 
the patient could walk around with them 
on. When trialed with a stronger add (+1.50 
DS), she felt uncomfortable and had to edge 
too close to the computer to see.

Table 2. Howell Profiling System Categories 

teSt

H2 
Accommodative 
Insufficiency

Degenerated H2 
Accom/Convergence 
Insufficiency

H1 
Convergence 
Insufficiency

Phoria near esophoria ortho low exo

Phoria distance low eso ortho ortho

+AC/A normal low high

-AC/A high low, blur low

NPC <5 cm remote remote >5 cm

NPA >10 cm remote <10 cm

+2 D binocular pass pass fail

-2 D binocular fail fail pass

Accom lag near >1.00 D >1.00 D <1.00 D

BO near high low low

BI near low low high

BO dist high low low

BI dist low low low

Treatment plus add plus add training plus add training

Prognosis excellent good relief of symptoms 
extensive treatment
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3. Progressives with the mild distance pre-
scription, a +1.00 DS add, and 2 BD yoked 
prism. Yoked 2 BD was chosen after trials. 
Yoked 1 BD shifted her near phoria to 1-2 
exo, but 3 BD made her feel dizzy. Yoked 2 
BD moved her to 2 exophoria at near and did 
not cause any significant disorientation. The 
yoked prism projected what she was looking 
at to be higher, therefore requiring less con-
vergence stimulation.

Option 3 was given in glasses, which were worn 
at University, for studying, and when she was 
generally stressed.

Follow-up Care
Joni was really happy with the glasses. Her 
refraction did not change, though without the 
glasses, her distance phoria changed to 1 eso 
(with the glasses on, she stayed ortho). When 
wearing the glasses, she could now clear both 8 
BI and 12 BO flippers. Her stereopsis remained 
at 25” (Randot); however, without the glasses 
she dropped to 40”.

The headaches, dizziness, and blur were gen-
erally dissipated. She noticed relapses during 
stressful times (assignments due, exams, etc.), 
and during those times, she wore the glasses 
full-time. She found that they were helpful driv-
ing home because she was able to judge dis-
tances better and because it was slightly more clear. 
She tended to wear the glasses for work, too, but did 
not use them much during holidays.

Both the initial visit and the follow-up exami-
nations were performed during the semester at 
University, which is when she was more con-
scious of the visual issues. Ideally, some vision 
therapy could have been used to help her avoid 
reaching the headache/blur/dizzy point. Tasks 
such as the McDonald card (peripheral aware-
ness), mental minus (learning how to control 
accommodation and be able to relax her focus 
when stressed), relaxation techniques, and Brock 
string (awareness of when over-converging and 
how to control/reduce that) would have been 
appropriate. Ideally, these could be done in holi-
day time, when she was less stressed generally 
and more able to cope with thinking through the 
tasks.

To help Joni, not only did we need to take into 
account the need to stabilize her convergence 
spasm, we also needed to take into account her life-
style and what treatment options she would accept. 
Vision Therapy was not a task she would commit 
to; however, even activities such as running outside 
regularly, especially in stressful times, could help. 
Convergence spasm involves an increase in central 
focusing with a reduction of peripheral awareness. 
Doing tasks that reverse the imbalance of attention 
can also help to reduce over-convergence. Running 
outside involves looking further in the distance 
(reducing convergence), as well as increasing 
dopamine release (helping to relax and think more 
clearly) and helping the absorption of adrenaline 
and cortisol (produced with anxiety).
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Minus Projection—When Plus May 
Not Be the Most Appropriate Lens

Curtis R. Baxstrom, OD
Federal Way, Washington

Low plus lenses are among the most common 
tools a behavioral optometrist has at their dis-
posal. Low plus can be a valuable tool for many 
visual conditions. At times, though, it may not 
be the most effective lens. This is commonly 
seen in the case of minus projection, where the 
patient has low plus acceptance. Prescribing low 
plus with this condition should be done with 
caution secondary to non-acceptance. A good 
alternative is the application of low base-down 
prism and/or vision therapy.

Over 70 years ago, Skeffington1 stated that the 
sustained concentration for nearpoint tasks is 
biologically unacceptable, resulting in stress to 
the organism and causing symptoms and vision 
problems. In addition, Harmon2 indicated that 
stress may alter function and that altered func-
tion may ultimately alter structure. In patients 
with nearpoint stress, a variety of conditions 
can arise. The patient may become inefficient in 
their tasks, leading to decreased performance, 
pseudomyopia, and avoidance of nearpoint 
tasks.

These patients should be evaluated as to the 
demands of their nearpoint stress. This may 
lead to recommendations for visual guidance.3
These could include taking breaks from near-
point tasks every 15 minutes, monitoring work-
ing distance from knuckle to elbow, and making 
sure the patient is regularly blinking (approxi-
mately once every 5 seconds). In addition, it is 
often beneficial to assess how long the minus 
projection has been present. A complete opto-
metric examination should then be performed 
with recommendations for management. 

Treatment for these conditions may include 
visual hygiene, low plus lenses, base-in prism, 
base-down yoked prism, selective occlusion, 
and vision therapy. A combination may be used, 
but the most powerful tool may simply be the 
use of plus lenses. The pervasive concept in the 
behavioral model of optometric data analysis is 
that accommodative dysfunctions are treated 
most appropriately with the application of plus 
ophthalmic powers.4 Unfortunately, they may 
not always be beneficial, as in the case of minus 
projection.

In cases of recent origin with minor adapta-
tion, it is more likely that the patient may still  
perform well with low plus. In situations that 
are longstanding, it is more likely that they will 
not be able to accept plus at near. In these cases, 
we generally consider a low amount of base-
down yoked prism (2-3 prism diopters).

Haynes5 wrote a summary paper on approaches 
to determine appropriate lens power. In this 
paper, he found multiple reasons to prescribe 
plus:

•	 Accommodative dysfunction without con-
vergence involvement

•	 Incoordination of accommodation and 
convergence

•	 Control of asthenopic complaints
•	 Ill-sustained performance
•	 Working distance
•	 Reading readiness
•	 Improvement in specific reading skills
•	 Prevention
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•	 Training
•	 Figure-ground organization
•	 Improved discriminatory behaviors
•	 Reduction of visual stress

A general overview of using plus for nearpoint 
is provided by Gallop,6 who suggests that lenses 
can be used for a variety of reasons, includ-
ing prevention of nearpoint problems. He 
recommends looking for an immediate varia-
tion in performance with the determined lens. 
This change includes comfort while reading, 
improved reading, enhanced oculomotor con-
trol, and better performance on the Van Orden 
Star. Several articles by Greenspan7 and Press8

demonstrate that although many patients ben-
efit from the use of appropriate plus, there are 
some who may not. Therefore, the connotation 
of “plus for all” should be cautioned against. 
Larrabee and Jones9 found that there are posi-
tive behavioral effects of using plus, including 
a more appropriate working distance during 
reading. Figures 1 and 2 show postural adapta-
tions to nearpoint stress. In Figure 1, the patient 
developed capital extension with and without 
plus at near. Figure 2 demonstrates postural 
changes with 3 base-down yoked prism. One 
should consider the effects of a short work-
ing distance on visual nearpoint stress, abnor-
mal postural adaptations, and cognitive effects 
(seeing fewer words in a span-of-recognition 
task). In addition, Sohrab-Jam10 found that plus 
lenses prescribed with book retinoscopy helped 
those who showed accommodative dysfunc-
tion. It should also be noted that those with 
more normal accommodative findings showed 
a decrease in some aspects of reading but also 
showed some improvement in comprehension. 
Thus, lenses should be used with appropriate 
evaluation and guidance.

Three variables can be considered in order to 
determine an appropriate lens:

1. Peripheral effects of lens application 
(accommodation, vergence, image size, etc.)

2. Clinical objectives and probable behavioral 
changes secondary to the lens (reduce near-
point stress, improve reading, etc.)

3. Quantitative prescription criteria (short- vs. 
long-term effects on the clinical objectives 
and visual findings)

Minus Projection (Low plus acceptance at 
near from clinical findings)
Minus projection should be considered a 
mathematical and hypothetical construct. The 
Skeffington Behavioral Model can be used to 
determine an appropriate lens for nearpoint. 
Allowance can be made for the effect of posi-
tive convergence when calculating what would 
be comfortable and acceptable for the patient. 
Thus, certain theoretical considerations can 
govern the influence of convergence while cal-
culating the nearpoint nets. Accordingly, one 
should take a note of caution and explanation 
in that not all nets are prescribable. In the case 
of minus projection or low plus acceptance, one 
would not consider prescribing a minus add for 
a patient at near.11 Schmitt12 provides an over-
view of the manner in which nearpoint values 
are found.

A calculated nearpoint net for Near Dynamic 
Retinoscopy (#5) could show a minus (nega-
tive) value when exophoric postures are suffi-
ciently high and the distance refractive status is 
low hyperopia or plano. This could also occur 
when determining nearpoint nets with Crossed 
Cylinder procedures (Tests #14A-Unfused 
Crossed Cylinder at near and #14B-Fused Cross 
Cylinder at near). Most certainly this would 
not indicate a minus add for near, particularly 
with the low hyperopia or plano refractive 
status. The use of a minus add would also be 
prohibited by the “Directives for the Selection 
of Sphere Powers for Nearpoint.” This can be 
found in Schmitt12 in Table 19-4, page 453 and 
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in “Guidelines for Determination of the MSDA
During Optometric Case Analysis” Table 20-2, 
pages 465-466.

To diagnose minus projection, you first need to 
determine your objective clinical findings using 
distance and dynamic retinoscopy. This is then 
compared with your subjective clinical findings 
using the basic subjective formula and crossed 
cylinder tests.12

Two protocols may be used to determine the 
presence of minus projection.12

1. Objective Testing: when the distance reti-
noscopy (Test #4) net is either plano or in 
plus, and dynamic retinoscopy net at 20 
inches (Test #5) is in minus.

2. Subjective Testing: when the basic subjec-
tive formula (Test #7, minimum plus to first 
20/20 at distance) is either plano or in plus 
and when one or the other (or both) of the 
crossed cylinder (Tests #14A and #14B) nets 
are calculated as being a minus value.

Once this is determined, and a plus lens is 
deemed a lens that is not prescribable because 
of the lack of plus acceptance, a clinical deci-
sion must ensue. Further investigation should 
be made into the possible length of nearpoint 
stress for the individual. If it is found that this is 
more of a recent finding, you may prescribe plus 
with caution, often including visual hygiene rec-
ommendations such as appropriate breaks from 
nearpoint tasks. Another option is to use low 
base-down yoked prism (2-3 prism diopters) 
as a nearpoint lens and reevaluate over time. 
This is used to shift space upward and outward. 
The following case series represents some of 
the clinical decisions made and outcomes seen 
while using appropriate plus, low base-in, and 
visual hygiene recommendations. These dem-
onstrate how one can effectively help patients to 

become more comfortable in a world of near-
point tasks. Possible options besides base-down 
prism may include base-in prism and binasal 
occlusion.

Case Series—Minus Projections (Note: 
findings reported below are OU)
Case 1
35yo computer programmer, 8+ hour days of 
nearpoint on computer, job recently increased 
clock hours of nearpoint work, and the patient 
feels wiped out by the end of the day.

#7 (basic subjective finding) +0.50 
#14B (fused cross cylinder)  -0.25

Prescribed +0.50 for near with visual hygiene 
(frequently looking up and getting away from 
the desk every 15 minutes)

Follow-up six weeks
#7 +0.50 
#14B +0.50

Follow-up twelve weeks
#7 +0.50 
#14B +1.00

Note here that the #14B finding increased in 
plus over time, thus improving plus acceptance 
at near. At the one-year follow-up, the patient 
was found to be stable, continued to wear plus 
at near, to use visual hygiene, and was comfort-
able at the computer. The positive response to 
plus at near was likely due to the issues being of 
recent onset based on case history. It is believed 
that the combination approach allowed her to 
decrease her minus projection so that she could 
accept plus more readily.
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Case 2
23yo billing specialist, 8+ hours of sustained 
close work daily, symptoms of nearpoint stress 
for 3-4 months

#7 +0.25 
#14B -0.50

Prescribed +0.50 with visual hygiene recom-
mendations even though not prescribable by 
the lens directive. We considered the history 
and felt that since this was of recent onset we 
could apply plus lenses. The lenses were still 
not accepted after two weeks, so we switched 
to plano, 3 base-down yoked prism. We had 
trialed 2 and 3 prism diopters base down, and 
the patient felt that the 3 base down was most 
comfortable.

Follow-up four weeks
#7 +0.25 
#14B plano

Follow-up in eight weeks, patient showed 
increased plus acceptance

#7 +0.25 
#14B +0.75

At 3 months, the patient returned with symp-
toms of nearpoint stress even though she was 
still using the base-down prism. She was also 
not following visual hygiene closely.

#7 +0.25 
#14B -0.75

Plus acceptance at near had decreased even with 
the extended use of base down prism. The deci-
sion was made to place the patient into a vision 
therapy skills program to improve accommoda-
tion and plus acceptance; after 3 months, plus 
acceptance increased and we placed her into 
+0.50 with visual hygiene emphasis. The impor-
tance of this case is that low base down may 
not be appropriate for long-term management 
vs. spherical lenses. Once a patient shows plus 
acceptance, consider placing them into low plus 
to stabilize their visual performance.

Case 3
13yo student, fairly high achiever for some 
time, poor visual hygiene (excessive reader), 
nearpoint symptoms for 4-5 months

#7 +0.50 
#14B -0.50

Prescribed 3 base-down yoked prism with 
visual hygiene recommendations

Follow-up six weeks
#7 +0.50 
#14B plano

Follow-up twelve weeks
#7 +0.50 
#14B +0.75

Discontinued base-down prism and prescribed 
+0.50 for all near tasks. He was stable for 1 year 
while following visual hygiene recommenda-
tions. Note that there was no decrease in plus 
acceptance, as was the situation with Case 2, 
where we left the patient in base-down prism 
and they appeared to decompensate.

Case 4
12yo student, complaining of nearpoint stress, 
was given +1.00 by primary care OD but feels 
they are not helping. Patient still has nearpoint 
stress concerns with low concentration ability at 
near.
 #7 +0.25 

#14B -0.25
Prescribed +0.50 for nearpoint with visual 
hygiene to replace +1.00 habitual lens. She felt 
it was easier to read with them.

Follow-up four weeks
 #7 +0.25 

#14B +0.25
Follow-up eight weeks
 #7 +0.25 

#14B +0.75
This case was probably more acute, similar to 
Case 1, but was initially prescribed too much 
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plus for near. Nearpoint findings demonstrated 
a relatively low amount of plus acceptance, 
and decreasing the plus allowed the patient to 
improve performance at near. With lower plus 
and visual hygiene, the patient was comfortable 
and stable for 2+ years.

Discussion
Nearpoint problems are very commonly related 
to accommodative dysfunction and can be 
treated with appropriate low plus. All cases 
should first be evaluated for plus acceptance 
because minus projection would generally con-
traindicate the use of plus at near. A possible 
exception would be a more recent-onset case 
with inappropriate breaks during nearpoint 
tasks. This strongly supports the behavioral 
model, in which further nearpoint testing can 
reveal the patient’s response to distance and 
nearpoint activities. In cases of longstanding 
visual stress, low base-down prism may help by 
spatially moving the visual world up and out. 

This new visual array likely allows the patient 
to move back up and out into space, and their 
nearpoint visual findings readjust. This often 
affects postural asymmetries as in capital exten-
sion of the head. A possible concern, though, 
is that if you leave them in base-down prism, 
they may decompensate over time. What has 
been most clinically beneficial is to move them 
into low plus once the near findings show plus 
acceptance.

Conclusion
Appropriate evaluation, treatment (including 
visual guidance), and follow-up should always 
be considered when working with patients with 
nearpoint stress disorders and lenses. When 
cases are evaluated, we should always keep in 
mind that in cases of minus projection, plus 
lenses may not be the first choice. Often, low 
base-down yoked prism lenses can be used to 
help these patients to perform better both in the 
short and long run.
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Chairside Intervention for Severe 
Traumatic Brain Injury

Brandon Begotka, OD
Brookfield, Wisconsin

History
Ryan, a 29-year-old white male, was referred to 
our office by his occupational therapist. He had 
suffered a traumatic brain injury six months 
prior. Per the discharge report from the Acute 
Brain Injury Program at a local hospital:

He sustained a fall secondary to assault. 
He was apparently hit on the face, and he 
fell backwards and developed a very severe 
traumatic brain injury. His initial Glasgow 
coma scale was 3. Head CT showed 
evidence of brain stem hemorrhage, broad 
bifrontal contusions, subarachnoid hemor-
rhage and left subdural hematoma, and 
diffuse axonal injury. He had multiple 
other complications, including respiratory 
failure requiring a tracheotomy, pneumo-
nia, MRSA, dysphagia. Subsequent imag-
ing studies showed evidence of multiple 
infarcts in the left cortical, temporal, 
parietal, and occipital areas.

The discharge summary of therapy stated:

He participated well in all the therapy 
sessions. Continues to have significant 
ataxia. He is able to ambulate 150 feet 
x 4 with assist of two, needs moderate 

assist of one for sit to stand. He is shower-
ing with verbal cues and supervision and 
setup, moderate assistance for standing 
and washing the bottom. Dressing requires 
minimal assist. His speech is still difficult 
to understand, and he continues to have 
significant visual deficits. The patient has 
met all his inpatient rehabilitation goals 
and is discharged in stable condition to 
[brain injury rehabilitation facility name 
omitted] for continued therapies.

The continued therapies mentioned in the 
summary were physical, occupational, speech, 
recreation, and psychological.

Ryan was unable to fill out the history form, 
and it was completed by his occupational thera-
pist, who had made the appointment for him. 
For this reason, there was no developmental 
history. A limited educational history stated 
that he completed high school, had taken tech-
nical courses, and worked as a carpenter. Family 
ocular and medical histories were unavailable. 
The patient’s medical history was significant 
for the aforementioned traumatic brain injury, 
depression, confusion, and amnesia. His current 
medications were Lovenox, Cleocin, Docusate, 
Lexapro, multivitamin, Risperdal, Tomazepam, 
Tylenol, Percocet, and Ativan.
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Ryan’s occupational therapist was present for 
the exam. She stated that he had been making 
progress in occupational therapy but had hit 
a plateau, which she felt was due to his vision 
problems. She also stated that he over-stim-
ulated easily and that bright lights or exces-
sive noise bothered him. He had no history of 
prescription lenses. The entering complaint 
was constant horizontal diplopia. Onset was 
unknown but was presumed to be at the time 
of the brain injury. He was essentially nonverbal 
at the time of examination, but with effort, he 
could respond yes or no.

Examination
Due to the patient’s difficulty with communi- 
cation and sensitivity to light and sound, an 
objective assessment with priority on assessing 

the oculomotor system and investigating 
refractive condition with distance and near-
point retinoscopy was performed (Table 1). 
The patient demonstrated restriction of move-
ment in left gaze OD and in right gaze OS, 
suggesting a bilateral medial rectus paresis. 
Alternating fixation and downbeat nystagmus 
were noted on pursuits, which were scored as 
1, 1, 1 (ability, accuracy, head movement). Body 
movement was not assessed as the patient was 
seated in a wheelchair. Saccades were attempted, 
but the patient was unable to perform the test 
due to poor ability to sustain fixation and the 
aforementioned restriction of adduction OU. 
Unilateral cover test at near revealed a con-
stant alternating exotropia, OD greater in fre-
quency than OS, that was greater than 40 prism 

Table 1. Patient Examination Data

FiNDiNgS Initial Examination
First Progress 
Evaluation

Second Progress 
Evaluation

EOM assessment Adduction deficit OU Adduction deficit OU Adduction deficit OU

Pursuits (Maples) 1,1,1 seated 
Alternating fixation 
downbeat nystagmus

3,2,3 seated 
downbeat nystagmus

5,3,4 seated 
downbeat nystagmus

Saccades (Maples) UTT 4,2,3 seated 5,3,4 seated

Cover test 20Δ CAXT 
>40Δ CAXT 
OD>OS 

Not measured 
>40Δ CAXT’ 
OD>OS

25Δ IAXT 
25Δ IAXT’

Near point of 
convergence

CAXT’ CAXT’ 
(12”/20” with bitemporal 
occlusion)

6”/12” (x 5)

Visual acuity (D) UTT Not assessed OD 10/60 
OS 10/70 (HOTV)

Visual acuity (N) UTT Not assessed OD 20/40 
OS 20/40 (HOTV)

Distance retinoscopy OD -1.00 DS 
OS -0.75 DS

OD -0.50-1.00x180 
OS -0.50-0.50x180

OD -2.00-2.00x180; 10/30 
OS -1.50-1.50x180; 10/30

Distance subjective UTT Not assessed OD -1.00-1.00x180; 10/30 
OS -1.00-1.00x180; 10/30

Near retinoscopy (Bell) OD +0.50 DS 1Δ base in 
OS +0.50 DS 1Δ base in

Not assessed Not assessed
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diopters. Distance cover test revealed a constant 
alternating exotropia, OD greater in frequency 
than OS, that measured 20 prism diopters. 
Distance retinoscopy revealed -1.00 DS OD and 
-0.75 DS OS. Bell retinoscopy was performed at 
nearpoint, and the lens that yielded the great-
est range of visual contact was +0.50 1∆ base in 
OU. This lens power was confirmed by having 
the patient touch a Wolff wand placed at various 
distances in nearpoint visual space and assess-
ing his accuracy with and without the lens. 
Without the lens, he consistently missed behind 
the target, and with the lens, he missed behind 
by less and even touched the target on a few 
attempts. Ocular health assessment was lim-
ited to pupil evaluation due to patient’s extreme 
photosensitivity and fatigue at end of the exam-
ination. Pupils were 6 millimeters in diameter 
and within normal limits; there was no afferent 
pupillary defect present.

Diagnosis

•	 Constant alternating exotropia
•	 Diplopia—horizontal
•	 Ocular motor dysfunction

Prognosis
The doctor’s goal for this patient was initially to 
reduce visual stress and ultimately to improve 
alignment and to eliminate diplopia. The 
patient agreed with these goals. The prognosis 
for reducing visual stress was good, while the 

prognosis for alignment and subsequent elimi-
nation of diplopia was guarded.

Treatment
The patient was given +0.50 DS 1∆ base in for 
nearpoint tasks, and the occupational therapist 
was instructed on monocular ocular calisthen-
ics, look/touch activity at nearpoint, and visual 
stress reduction. The patient was to return for a 
re-check in two months.

The patient returned six months later for a  
re-check (Table 1). His occupational therapist 
again accompanied him for the examination. 
Per the occupational therapist, his lenses had 
made a ‘big difference;’ the OT reported that 
his overall mood had gradually improved since 
wearing them. Her observation was that he 
had better eye alignment and that his behavior 
in therapy had improved. He still experienced 
horizontal diplopia, but the frequency had 
decreased. The patient acknowledged this but 
was unable to describe how much the frequency 
had decreased. The ocular calisthenics and local-
ization activity had been performed an average 
of three to five times per week. Examination 
of the ocular motor system revealed restric-
tion of movement in left gaze OD and right 
gaze OS (bilateral medial rectus paresis) and 
vertical downbeat nystagmus with fixation for 
pursuits and saccades. Pursuits and saccades 
were scored as 3, 2, 3 (ability, accuracy, head 

Figure 1. Placement of strip occlusion

 

Strip occlUSioN at axiS 135 oD aND 045 oS.

 

Strip occlUSioN at axiS 045 oD aND 135 oS.
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movement) and 4, 2, 3, respectively; the patient 
was seated in a wheelchair, so body movement 
was again not assessed. Unilateral cover test at 
near revealed constant alternating exotropia of 
greater than 40 prism diopters; OD had the same 
frequency of deviation as OS. Distance retinos-
copy revealed -0.50-1.00x180 OD and -0.50-
0.50x180 OS. At this visit, bitemporal occlusion 
at the temporal limbus of each eye was applied 
to the patient’s nearpoint lenses. Unilateral 
cover test was repeated at near with the occlu-
sion and revealed a high frequency intermittent 
alternating exotropia measuring 20 prism diop-
ters. Near point of convergence was previously 
not tested due to the constant nature of the stra-
bismus but was attempted with the bitemporal 
occlusion. The patient demonstrated a 12-inch 
break and 20-inch recovery with awareness of 
diplopia. A more thorough assessment of inter-
nal and external ocular health was performed at 
this visit due to the patient’s decreased photo-
sensitivity. Pupils were 4 millimeters and within 
normal limits with no afferent pupillary defect, 
and external examination was remarkable only 
for mild (1+) blepharitis OD, OS. Internal exam-
ination was remarkable only for mild pallor of 
the optic discs OD, OS. Intraocular pressure was 
measured with non-contact tonometry and was 
within normal limits (12, 11, 12 mmHg OD; 11, 
10, 11 mmHg OS).

Based on good compliance with home ther-
apy but the likelihood of a low frequency of 
rechecks in the future due to financial con-
straints, a decision was made to give him several 
more activities to work on in hopes of getting 
the most improvement possible. All activities 
were to be done every day. Bitemporal occlu-
sion was recommended for 30 minutes per day 
in two 15-minute periods for normal viewing 
conditions. It was stressed that he not ambu-
late while wearing the occlusion. The examiner 
felt that the development of astigmatism indi-
cated that he was demonstrating difficulty with 
accommodative flexibility and organization of 

distance versus near visual space. He was given 
a new prescription for -0.50 DS OD, OS and was 
instructed to alternate wearing this new pre-
scription and his habitual prescription every 15 
minutes for one hour. During this time, he was 
instructed to ambulate and to perform ocular 
calisthenics and look/touch activities bin-
ocularly. Lastly, he was instructed to use strip 
occlusion set at approximately axis 135 OD and 
axis 045 OS while doing pursuit movements at 
near, and after two minutes switch the occlusion  
to axis 045 OD and axis 135 OS and perform 
pursuit movements at near for another two 
minutes (Figure 1). The patient was instructed 
to return for a re-check in six months.

The patient returned 7 months later, and it was 
noted by the clinician that speech and commu-
nication skills had improved significantly since 
the previous visit. The patient also displayed a 
much more positive disposition. He was now 
dressing himself, and his personality character- 
istics were emerging. He noted improvement 
with his vision and was not experiencing  
diplopia. He also noted that he was having  
difficulty with distance vision and that his 
vision was improved when wearing his -0.50 
DS lenses OU.  His roommate accompanied 
him to the visit and reported that he helped him 
do all of his home therapy every day. Unaided 
distance visual acuities were 10/60 OD and 
10/70 OS with the HOTV chart. Unaided near 
visual acuities were 20/40 OD, OS. He still  
demonstrated restriction in left gaze OD and 
right gaze OS. Downbeat nystagmus was pres-
ent, and frequency and magnitude increased 
with nearpoint fixation. Pursuits and sac-
cades improved to 5, 3, 4; body movement was 
not assessed because the patient was seated. 
Unilateral cover test at near revealed no move-
ment; alternating cover test revealed exophoria 
of 25 prism diopters. Unilateral cover test was 
repeated and revealed 25 prism diopters of 
intermittent alternating exotropia. Unilateral 
cover test at distance revealed 25 prism diopters 
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of intermittent alternating exotropia. Near point 
of convergence revealed a break at six inches 
with both OD and OS going out and diplo-
pia noted and a recovery of twelve inches. The 
measure was repeated five times and remained 
the same. Distance retinoscopy revealed -2.00-
1.00x180 OD and -1.50-1.50x180 OS. Subjective 
refraction yielded -1.00-1.00x180 OD (10/30 
HOTV) and -1.00-1.00x180 OS (10/30 HOTV). 
Pupils measured 6 millimeters and were within 
normal limits. External evaluation of ocular 
health was unremarkable, and internal evalua-
tion was remarkable for mild pallor on the optic 
discs in each eye. It was noted that the patient 
appeared aligned at the beginning of the exam 
but that exotropia was obvious on observation at 
the completion of the exam due to fatigue.

A distance-only Rx of -1.00-1.00x180 OD, OS
was released, and the patient was educated on 
visual stress reduction tips and instructed to 

continue the same home therapy regimen. He 
was to return in 1 year for follow-up or sooner 
as needed.

Outcome of Case
The result of treatment was improved alignment 
and elimination of the patient’s diplopia, which 
met the goals of the patient and doctor.

Follow-Up Care
The patient still manifested an intermittent stra-
bismus, so continued home therapy and follow 
up care were extremely important to maintain 
the improved status of the visual system. This 
case was an excellent learning experience in the  
power of non-compensatory or performance 
lenses. In this case, it was known at the initial 
exam that in-office therapy was not a viable 
option due to the patient’s financial constraints, 
but a positive change in how the patient used his 
vision was made simply with the use of lenses.
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Critical Lens Application  
for a Post-Vision  
Therapy Patient 

Marsha D. Benshir, OD
New Market, Maryland

Some patients may be more difficult to evaluate 
accurately and have less ability to compensate for 
accommodative issues. Minor changes in correc-
tion or more appropriate lens application can have 
profound effects.

Janet, a 28-year-old white female, was referred 
for a second opinion following extensive vision 
therapy for binocular vision disorder. She suf-
fered a closed head injury approximately 11 years 
earlier. She presented describing difficulty with 
focusing, eye-teaming, and intermittent double 
vision. She was unable to read, watch television, 
use a computer, or ride in a car. She could not 
walk around in stores. She was always an excellent 
student, and after her injury, she had been able to 
complete both her undergraduate and master’s 
degrees. A detailed history with specific questions 
indicated that her symptoms actually worsened in 
recent years and were not as severe after the initial 
concussion.

Her symptoms were exacerbated by severe pain 
in her right arm. She was diagnosed with severe 
thoracic outlet syndrome of the right arm that was 
vascular and neurogenic. This was treated with 
surgery in 2009 to release and partially remove 
the scalene muscle and remove the first rib from 
the sternal joint. According to the patient and her 
mother, there was little improvement in her ability 
to function following what was a medically suc-
cessful surgery. She has a report of a Horner’s pupil 

of the left eye after this surgery. An online search 
revealed a reported case of loss of accommodative 
function with eye pain and photophobia after this 
type of surgery.1

Shortly after surgery, she underwent a program 
of vision therapy that did little to relieve her 
symptoms; all therapy and testing caused pain. 
She was released to another optometrist in 2010 
and underwent another year of vision therapy. In 
February 2012, she was still reporting profound 
visual impairments based on the COVD Quality 
of Life Checklist (Figure 1). Her score of 69 was 
50% greater than the studies on patients requir-
ing vision therapy, with an average score of 45.7.2
Despite measurable improvements on standard 
vision testing, she was unable to function at or 
near normal levels. She added, “Still in pain; can’t 
drive, read, or watch TV; no quality of life; nausea; 
brain feels overloaded.”

At this point, she was referred by her VTOD to an 
optometrist with training in neuro-optometric 
rehabilitation. Notes from both optometrists who 
provided vision therapy were forwarded. The 
medical record from her thoracic surgery was 
reviewed. Results from medical tests and imag-
ing were provided. Her history was requested and 
reviewed in advance of her appointment. This 
allowed the doctor to address specific health and 
functional issues.
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QUeStioN
NEVER ONCE IN 

A LONG 
WHILE

SOMETIMES A LOT ALWAYS

1. Headaches with near work      •
2. Words run together reading    •
3. Burn, itch, watery eyes           •
4. Skips/repeats lines reading     •
5. Head tilt/close one eye when reading  •
6. Difficulty copying from chalkboard    •
7. Avoids near work/reading                  •
8. Omits small words when reading    •
9. Writes up/down hill                        •
10. Misaligns digits/columns numbers •
11. Reading comprehension down          •
12. Holds reading too close                     •
13. Trouble keeping attention on reading •
14. Difficulty completing assignments on time                                    •
15. Always says “I can’t” before trying    •
16. Clumsy, knocks things over              •
17. Does not use his/her time well          •
18. Loses belongings/things                  •
19. Forgetful/poor memory                    •

   Subtotal 21 48

   Total Score 69

Figure 1. Quality of life Checklist

Name of Child 

Quality of Life Checklist Questionnaire

Check the column which best represents the occurrence of each symptom.

Parents: Please fill this survey out on your own and do not ask your children.

Quality of Life Survey
Indicate below how often the following symptoms are experienced by you or your child. Once you 
submit the survey, you will be able to view your results and a list of doctors in your area.
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Janet was wearing the following lens correction:
 OD +0.50; 4 BI 

OS +0.75; 2 BD
Her unaided acuity was 20/15 OD/OS/OU. 
Retinoscopy showed minimal hyperopia ini-
tially but was found to increase to +2.00 OU out 
of the phoropter. Her subjective refraction was 
+1.50 OU to 20/20 OD/OS/OU. No other test-
ing was performed in the phoropter due to the 
observable malaise this caused the patient, as 
well as the variance in test values using a trial 
frame versus phoropter testing. Maddox rod 
testing was described as crossed diplopia and 
clockwise rotation with both eyes. Her conver-
gence near point was 8 inches, with the left eye 
drifting out and in.

Using a trial frame, +1.25 was found to give her 
more comfortable focusing and best acuity at 
far, with no difference at near. Multiple prism 
trials over plus lenses did not reduce symp-
toms or subjectively improve image alignment. 
Contrast sensitivity testing was normal with 
both eyes, far and near, although the patient 
reported that testing “hurt.”

The patient had extreme sensitivity to visual 
stimuli and facial pain/headache. It was theorized 

that the physical pressure of the glasses might 
be causing discomfort, partially negating the 
benefit of lenses. Contact lenses were used for 
additional testing after allowing the patient to sit 
with them on and determining that they did not 
exacerbate her symptoms. Through +1.25 high 
water content hydrophilic contact lenses, she 
described less rotation with the Maddox Rod  
at near and far. She had a low-angle midline shift 
to her right that was repeatable. Test results of 
binocular skills using the Keystone stereoscope 
are described in Table 1. Near stereoscopic 
depth perception was tested using the original 
Randot Stereotest.

The patient was dispensed +1.25 OU contact 
lenses, with the following overcorrection ordered:
 OD plano = 1 BI
 OS plano = 2 BI
 20% blue-green tint OU 
The specific tint and intensity was based on  
subjective responses to tint trials at multiple 
distances and light levels. The prism amount 
was based on Maddox rod responses at far and 
near, using the minimal subjective amount to 
alignment. This was tested in a trial frame while 
the patient was seated and walking.

Table 1. Keystone Binocular Skills

Gross fusion at far Mild exo deviation, with OD drifting to the right and OS unstable

Vertical alignment at far Minimal left hyperphoria

Far phoria 12-12.5; constant lateral movement

Secondary fusion at far 4 balls, crossed diplopia

Visual efficiency scores Unable to do with either eye

Stereopsis at far 12/12

Color vision 6/6

Near phoria 6.75 – 7; constant lateral movement

Near secondary fusion 4 balls, crossed diplopia

Randot stereotest 20 seconds of arc
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The patient was sent home with recom- 
mendations to be tested for Lyme disease, 
diabetes, and celiac disease (all tested negative). 
Neurotransmitters, creatinine, cortisol, and 
melatonin levels were tested, and were all in the 
expected range.

She was referred to a specialist for thoracic pain 
and a rheumatologist based on her pain and 
mobility symptoms. In addition, she was rec-
ommended to start methylcobalamine (B12) 
for depression, probiotics for chronic GI symp-
toms, and electrolyte support. A gluten-free diet 
was recommended based on her reported food 
reactions, even though she had not yet been 
tested for celiac or gluten allergy. No additional 
vision therapy was prescribed.

The patient was dispensed her prism lenses after 
11 days. She reported that “the ground [did] 
not move.” A subtle reduction in head tilt was 
observed. There was a distinct reduction in her 
pain.

She was seen four months later and reported 
that she was using a laptop and driving for up 
to 45 minutes, even though she still had occa-
sional double vision. At that encounter, her 
convergence near point had actually increased 
to 10 inches, with recovery at 11 inches. She 
was describing Maddox rod testing as having 
reduced rotation, with crossed diplopia 
approaching the fixation light. Her contacts 
were changed to +1.00 OU, and her prism over-
correction to 2 BI OD and 3 BI OS with a SOLFX
tint. Of note, her pain doctor had prescribed 
medication that significantly reduced her tho-
racic discomfort.

Seven months later, the following email was 
received: “My eye pain has improved, and I am 
currently teaching college English, spending all 
day reading. The contacts really help; they keep 
me from feeling carsick when traveling.” Three 
years later, she was showing good overall func-
tionality with no other visual interventions.

She was still wearing +1.00 contact lenses full 
time and using her prism overcorrection as 
needed for reading and computer work. She was 
less photophobic and was using OTC sunglasses 
as needed. In addition to working, she resumed 
work on a book she was writing. More recently, 
she has been able to travel extensively and has 
gotten married.

Similar cases have demonstrated that not only 
can vision problems cause systemic discomfort, 
chronic pain can cause parasympathetic over-
stimulation and affect focusing. With complex 
symptoms, it is easy to mistake coincidence 
with cause. In this case, other optometrists had 
assumed that she needed vision therapy for 
residual binocular vision problems caused by 
post-concussion syndrome. Careful attention to 
the nature of a patient’s pain is needed in order 
to address non-optometric neurogenic factors. 
In these patients, typical refractive testing may 
give anomalous results, with under-correction 
of hyperopia or over-correction of myopia and 
astigmatism, mitigating benefit to the patient. 
Careful measurements with attention to other 
factors can permit significant relief of symp-
toms with a relatively simple correction and 
long-term visual and functional improvements.
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Esotropia with Hypertropia and 
Anomalous Correspondence 

Managed with Prism
Marie I. Bodack, OD

Southern college of optometry, Memphis, tennessee

History
Wendy, a 7-year-old Asian female, presented 
for an eye examination after failing a school 
screening for “distance vision.” (There was no 
visual acuity reported on the form.) The patient 
reported that she squints to see the board. She 
stated that she was moved to the front of the 
class to help her see better and that this helped 
with the blurry vision. She denied problems with 
her near vision. She also denied redness, tearing, 
itching, flashes, floaters, diplopia, or headaches.

Her mother reported that the Wendy’s right eye 
turned in when she was concentrating on some-
thing (primarily close work). The eye turn had 
been present since the patient was an infant. 
Mom reported that initially, the patient wore 
bifocal glasses to straighten her eyes, and when 
those did not work, she had eye surgery for “eyes 
turning in.” The patient’s father also had an eye 
turn, but the type was not known by the mother.

Birth weight was 6 pounds, and the patient was 
born 10 days early. Developmental history was 
normal. There was no significant patient medi-
cal history, but there was a history of hyperten-
sion in the patient’s maternal grandfather and 
type 2 diabetes in the patient’s maternal grand-
mother. The patient was not on any medications 
and denied a history of allergies.

The patient was currently in 2nd grade and was 
doing well in all her classes. Her mother reported 
that her grades were As and Bs. Diagnostic data 
can be found in Table 1.

Diagnosis

1. Simple hyperopia OU

2. S/P strabismus surgery for suspected  
esotropia; non-comitant convergence  
excess esotropia with a right hypertropia

3. Entropion lower lids OU

The patient was scheduled for a follow-up 
strabismus evaluation in 1 month, at which time 
the mother was told to bring the prior medical 
records. 

Strabismus Evaluation (visit #2)

History
We had requested copies of the patient’s prior 
eye exams from a local hospital, where the 
patient was examined by a variety of ophthal-
mology residents. The records were available 
for review at this visit. A review of the patient’s 
initial visit, at the age of 3½ years, revealed an 
uncorrected distance visual acuity of 20/30 
OD and OS. Cover test was recorded as 14 ET
at distance and 35 ET at near. (The record did 
not specify which eye was turning.) Cycloplegic 
refraction was +2.50-1.25 x 180 OD, +2.00-1.00 



22

x 180 OS, without change to visual acuity.  
The patient was prescribed glasses (the full 
cycloplegic) for full-time use and was diagnosed 
with “esotropia without obvious amblyopia.” At 
subsequent visits, chart notes stated that the 
patient was “non-compliant with glasses wear.” 
She was subsequently prescribed atropine 1% 
daily OU to encourage spectacle use.

The patient was seen for multiple follow-up 
visits over the course of a year, with visual 
acuity remaining stable and the magnitude of 
the eye turn varying from orthophoric to 12 
ET distance and 20-35 ET at near. When the 
patient was 4½ years old, the eyeglass prescrip-
tion was changed to Plano-1.50x180 OU with a 
+3.00 Add. Chart notes again reported that the 

Table 1. Diagnostic Data from the Initial Examination

Uncorrected Snellen acuity OD: 20/25 (single letter) 
OS: 20/20

Distance retinoscopy OD: +0.75 
OS: +0.75 

Subjective refraction OD: +0.75 20/25 
OS: +1.00 20/20

Cycloplegic refraction OD: +1.00 
OS: +1.00 

Versions Full and smooth OU

Cover test 
 Distance 
 Near

22∆ intermittent alternating ET with 8 RH 
20∆ intermittent alternating ET with 8 RH 
25∆ intermittent alternating ET superior gaze 
10∆ intermittent alternating ET inferior gaze

Red lens Superior gaze = 25∆ ET 
Primary gaze = 16∆ ET 
Inferior gaze = 6∆ ET

Near lateral phoria 
(Modified Thorington)

13 eso

Near vertical phoria 
(Modified Thorrington)

5 RH

Accommodative amps 
(minus lens)

OD: 16 D 
OS: 15 D

MEM retinoscopy: OD: +0.75 
OS: +0.50

Visuoscopy OD: unsteady central (60%) 
OS: unsteady central (40%)

Ocular health Anterior segment: mild entropion of both lower lids with some lashes touching 
the conjunctiva; no SPK or corneal staining

Non-contact tonometry: 11 mmHg OD, 9 mmHg OS

Posterior segment: C/D ratio of 0.45/0.45 OD, 0.4/0.4 OS with pink distinct 
neural retinal rims and a positive foveal reflex in each eye; no holes, tears, or 
retinal detachments
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patient was “non-compliant with spectacles.” 
The patient was later diagnosed with “ET unre-
sponsive to spectacles” and was scheduled for 
and underwent a bilateral medical rectus reces-
sion at the age of 5½ years.

After surgery, a DVD was noted during some 
post-operative visits. After the surgery, the 
patient developed a conjunctival cyst OD for 
which she underwent surgical removal. 

The findings from the strabismus evaluation are 
shown in Table 2.

Diagnosis
1.  Intermittent alternating ET with RH compo-
nent S/P surgery. Mild harmonious anomalous 
correspondence (HAC) with fusion at near and 
OD suppression in the distance.

Prognosis and Goals
The main goal in this case was to help the 
child achieve clear and single binocular vision. 
Because of the child’s history of multiple 

surgeries, and the findings of HARC on some 
testing, I did not recommend surgery at this 
time or in the future. I felt that based on the 
refractive error and binocularity, a passive 
therapeutic approach would be more beneficial 
for both the patient and the parent and decided 
on a spectacle prescription with vertical prism. 
Vision therapy might be an option in the future.

Treatment
The patient was prescribed spectacles for full-
time use. Because the patient showed some plus 
acceptance at distance and on near retinoscopy, 
and a low plus prescription mildly reduced 
the magnitude of the deviation, I decided to 
prescribe +0.75 OU. I also felt that the hyper 
deviation was contributory to the difficulty with 
fusion and prescribed 4∆ vertical prism, split 
between the eyes, giving 2∆ base down OD and 
2∆ base up OS.

Table 2. Diagnostic Data from the Strabismus Evaluation

Uncorrected Snellen acuity OD: 20/20 (single letter)
OS: 20/20

Versions Full and smooth OU

Cover test

    Distance 
    Near

22∆ intermittent alternating ET with 8 RH 
20∆ intermittent alternating ET (OD>OS) with 10 RH 
With +2.50 OU: degree of ET lessens 

Stereopsis No RDS appreciated

Bagolini Patient reported X with light at center. Cover test showed intermittent, 
alternating ET

Worth 4 dot 4 dots at 33 cm 
3 green dots at 10 feet (OD suppression)

Synoptophore Objective angle: 10 BD OD, 24 BO 
Subjective angle: 22 BO
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Table 3. Findings from Follow-Up Examination

Uncorrected Snellen acuity OD: 20/25+ 
OS: 20/25+

Versions Full and smooth OU

Cover test

    Distance 
    Near

12∆ intermittent alternating ET 
14∆ intermittent alternating ET 

Stereopsis Patient appreciated all shapes at 500” 
Patient appreciated 3/4 shapes at 250”

Follow-up exam
The patient returned 3 months after wearing the 
glasses (Table 3). She reported that she enjoyed 
wearing the glasses and saw well with them. Her 
mother was also happy that she was wearing the 
glasses full-time.

The patient was told to continue with the 
glasses for full-time use. She demonstrated 
an ability to appreciate RDS with the specta-
cles. Cosmetically, her eyes were was straight. 

However, when dissociated at distance and 
near, the esotropia became manifest.

Vision therapy was offered as an option to help 
eliminate the patient’s intermittent suppres-
sion and to improve her binocularity at near. 
However, mom declined therapy at the time. 
Mom was happy with the cosmesis, and the 
patient was happy with the glasses. She was 
able to achieve a level of binocularity with the 
glasses that she did not have without them.
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Vertical Prism Reduces 
Symptoms in an Adult Patient with 

Convergence Insufficiency
Evan Brown, BOptom
auckland, New Zealand

History
A 43-year-old female was referred by an opto-
metric colleague, under whose care she had been 
for the past 13 years. Having been a microcor-
neal hard lens wearer from teenage years until 
age 30, she presented refitted into soft lenses. She 
had worn conventional soft lenses, and more 
recently disposable soft spherical contact lenses, 
to correct bilateral high myopia. The reason for 
referral related to progressive discomfort over 
the last 10 years, now constant, with a feeling of 
dizziness, fatigue especially when concentrating 
visually on close up work, a constant “pins and 
needles” sensation in the head, and an awareness 
of intermittent double vision in the left eye. The 
referring practitioner had attempted toric soft 

lenses and then later cylindrical spectacles to 
be worn over the contact lenses, with the work-
ing hypothesis that astigmatic over-refraction 
of the soft spherical contact lenses was the pri-
mary cause of her symptoms. These treatments 
gave no relief. Referral to an ophthalmologist 
resulted in a diagnosis of chronic Meibomian 
gland dysfunction and a treatment plan of oral 
doxycycline for 6 weeks, methylprednisolone 
tapered over 3 weeks, regular heat treatment to 
the lids, and preservative-free teardrops 4 times 
daily. This regimen was completed, improving 
wearing comfort, but there was no reduction in 
symptoms. There was no other ocular pathol-
ogy identified by the ophthalmologist. Family 
ocular history was unremarkable. There were 

Table 1. Examination Data
Oculomotor function: NUSCO Pursuits 5/3/3/4 Saccades 5/3/3/4

NPC 20/15/20 Left Breaks

Refractive status OD: -8.75-1.00x020 VA 6/5
OS: -8.50-1.50x160 VA 6/5
Over-refraction to own contact lenses of -7.00 DS OU
OD: -0.50-1.00x020 VA 6/6
OS: -0.50-1.25x160 VA 6/6

Binocular abilities Fusional vergences BOD x/17/5  
BON x/12/8

BID x/14/6 
BIN x/25/15

No SILO 
No SILO

Unilateral cover test:                       exophoria A pattern
Alternate cover test: Distance 5-6 exophoria    

Near 10-12 exophoria
Phoropter horizontal phoria Dist 4 exo 

Near 13 exo

Accom abilities PRA -1.00/-0.50 NRA +2.25/+2.00
Near X-cyl Unable to respond reliably

Ocular health inspection No remarkable features noted based upon standard investigations: 
biomicroscopy, ophthalmoscopy, pupils, confrontation
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no general health concerns or remarkable his-
tory, other than fatigue related to caring for two 
school-age children. The examination data is 
found in Table 1.

Diagnosis

1. Bilateral high myopia
2. Basic exophoria with convergence 

insufficiency

Recommendations
Vision therapy program for enhanced visual 
efficiency.

Prognosis and Goals
This patient was fatigued and depressed about 
her vision. She did not want to use vision ther-
apy as a treatment option. We discussed how 
my impression was that vision therapy offered 
the best management option for her long-term; 
however, motivation remained low, so the prog-
nosis was poor.

An alternate management plan of prismatic 
spectacles to be worn indoors and for all con-
centrated visual tasks was offered to reduce her 
symptoms. Test probes into lateral and vertical 
yoked prism resulted in improved stability on 
a pattern grating, improved depth on lateral 
contour Wirt circles, and reduced “pins and 
needles” with base-up yoked prism.

Treatment
Spectacle prescription:

OD -0.50-1.00x020 2 pd BU
OS -0.50-1.00x160 2 pd BU

Review was set for 6 weeks, at which time the 
patient reported a few days of disorientation. 
Since then, she had enjoyed wearing the spec-
tacles. She no longer reported a “prickly head” 
nor felt very tired during the day, and her diz-
ziness had not been noted. Queries into reading 
comfort revealed that she had not performed 

this activity a great deal but was unaware of 
symptoms.

Another review was set for 6 months. No sig-
nificant changes had occurred. The patient 
almost exclusively wore the spectacles on top of 
her contact lenses. No significant change in the 
examination findings was recorded; the patient 
was instructed to continue with the current 
management. A review was set for 6 months, 
but the patient returned 11 months later. 
She had been experiencing deteriorating symp-
toms associated with her Meibomian gland 
dysfunction and had now gained the additional 
diagnosis of Sjögren’s syndrome. As contact lens 
wear was becoming difficult, refractive surgery 
was considered. I wrote advising of her treat-
ment to date and that an under-correction of 
around -1.00 DS OU would likely be optimal.

Following uneventful intra-ocular contact 
lens insertion surgeries with targeted blended 
monovision of OD distant dominant, OS near 
dominant, the patient returned for examination 
3 weeks following the procedure stating, “Life is 
a struggle. I cannot look up close without get-
ting a sore head. The pins and needles are back.” 
The ophthalmologist had commented that the 
intra-ocular contact lenses might take several 
months to settle.

Examination Findings
Refractive status:

OD -0.50 DS  VA 6/6 
Add +1.50 n5
OS -1.00-1.25x180 VA 6/6 
Add +1.50 n5

Binocular abilities:
Cover test: unilateral exophoria A pattern
Alternate: distance 10 exophoria, near 14 
exoph
NPC: 35/20/35
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As the ICL’s had not settled, I recommended an 
interim prescription for near of OD +0.75 DS, 
OS plano for reading and near work to support 
near centering. The patient returned 6 weeks 
later saying that the glasses helped at near, but 
she was still experiencing the prickly head for 
most of the day. As before, the introduction of 
base-up yoked prism improved visual comfort 
and performance. I modified the prescription 
to reduce the aniso and preserve the left near 
sensory dominance and dispensed:
 OD +0.25 DS  2 pd BU
 OS plano-0.75x180 2 pd BU
Review at 4 weeks showed that the patient was 
wearing the lenses constantly, finding that they 
relieved her “prickly-head sensation” symptoms.

Outcome of the Case
This patient demonstrated that yoked prism 
can be an effective treatment where a binocu-
lar vision dysfunction has not deteriorated 
along the continuum to complete exotropia and 
suppression. By simply adjusting a patient’s 
perception of the world using yoked prisms, 
you can relieve symptoms. The anticipated 
effect of base-up yoked prism can be conceptu-
alized as follows: Where is it? The visual horizon 
shifts down. The vertical world tilts away, infe-
rior space becoming compressed and appearing 
near, superior space expanding and appearing 
further. Z-axis horizontal objects rotate away 
and down, and the ground appears sloped down 
and away. Where am I? Eyes move down and in. 
Downhill perception results in weight on toes 
shifted anteriorly, pelvis tilts backward, head 
moves forward, and midline shifts anteriorly. 
For this patient, these antigravity responses 
resulted in reduced dizziness, loss of “pins and 
needles” sensation, improved concentration, 
and reduced fatigue.

Discussion
Many optometrists advocate over-minusing in 
the distance in cases of divergence excess and 
divergent patterns of binocular behaviour. My 
experience to date is that this simply embeds 
the excessive parvo-cellular and accommoda-
tive thinking as the dominant style of coordina-
tion, where the patient in fact usually requires 
treatment of the ambient centering “where is 
it” process. For this reason, alternate success-
ful management with plus lenses and under-
prescribing myopia, especially for indoor wear, 
treating the dysfunction more holistically and 
when complemented by vision therapy, allowed 
the patient to experience patterns of conver-
gent binocular coordination not driven through 
accommodation but through fusional processes 
served by the ambient localization and spatial 
mapping processes of the magnocellular dorsal 
stream. This is the final step in control, being 
able to diverge actively without suppression and 
to converge without engaging accommodation.

This patient has worn yoked prismatic over-
refraction spectacles for many years without 
any change in visual function. She likes to wear 
the spectacles not only to reduce symptoms but 
also to assist “humidity and desiccation” in the 
management of her dry eye problems. Notably, 
my experience is that patients with divergent 
patterns of binocular behaviour tend to blink 
less often, as this means a reset of suppression 
and alignment. Reduced blinking results in tear 
film hyperosmolarity, reduced tear film stability, 
reduced clearance of staphylococcal exotoxin 
and other inflammatory mediators. Posterior 
blepharitis and its associated symptoms are 
likely sequelae for these patients.

In this case, the patient’s health care thinking is 
encompassed much by the fact that she has the 
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symptoms, but her primary health care provider 
has the problem (diagnosis). Therefore, the 
solution (treatment) is their problem. The prob-
lem and solution are external to her. Patients 
presenting with this style of thinking often 
make poor vision therapy candidates as they 
feel that they have no control over their unmet 
need and are simply engaged in an external 
process to reduce symptoms. Contrast this with 
the patient who seeks to alter their system so 
that the problem no longer exists; the problem 
and solution are internal, and they simply seek 
a therapeutic process. The motivation is now 
much higher, and the opportunity for growth 
and development is enhanced. It is of course the 
role of the vision therapist and a vision therapy 
program to alter the thinking over time and to 
empower the individual to realize that they can 
control their visual dysfunction and reduce it. 

However, the practice of vision therapy is most 
powerful when we under-promise and over-
deliver. Where the patient is not motivated 
toward the intrinsic goals of taking control of 
their problems and destiny, I believe we set our-
selves up for a poor result in therapy, with low 
motivation and low-level learning. The patient 
needs to seek vision therapy.

The ambient magnocellular visual process is 
interwoven with our antigravity process and 
spatial percept, impacting posture, movement, 
and modes of action. For some individuals with 
a binocular visual dysfunction, adjusting their 
ambient percept through low plus lenses and 
yoked prisms can help reduce symptoms, and in 
some cases, where the situation is less embed-
ded, they can guide the system back toward 
improved balance.
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Anisometropic Refractive 
Amblyopia in an Adult Patient

Jason Clopton, OD
cookeville, tennessee

History
Barry, a 34-year-old Caucasian male patient, 
presented to our office with complaints of 
blurred vision of the left eye for many years 
and difficulty with working on the computer 
for more than a few minutes. He told us that 
he had been to see multiple eye doctors over 
the years and wanted to know if there were any 
newer treatments available for his condition. 
His history was significant for a lazy eye on the 
left since childhood. He had many treatments 
over the years and reported spending several 
years patching the right eye for days to several 
hours per day with little or no improvement. 
He was told that he would “go blind” if he did 
not patch his right eye as directed. He stopped 
the patching treatment around age 12 because 
the eye doctor he saw at the time said any more 
treatment was useless after that age. He had a 
positive surgical history of chronic ear infec-
tions with more than one tympanoplasty (ear 
tubes) on one side as a child and a hernia repair 
later in life. He was currently being treated with 
a pharmaceutical for hypertension, and it was 
controlled at the time of his examination.

Examination
Barry was worked up by a technician, who 
obtained autorefraction, height, weight (for 
B.M.I. calculations), acuity, extraocular motility, 
and stereopsis. The autorefractor showed +0.25-
0.50x172 right eye and +4.50-1.75x012 left eye. 
Height-to-weight ratio was high normal for age; 
uncompensated acuity at distance was 20/25 OD

and 20/200 OS. Near acuity was 20/20 OD and 
20/100 OS. Extraocular motility showed a full 
range of motion of each eye, and uncompensated 
stereopsis was 400 seconds of arc with circles.

The doctor examined the patient, starting with 
a complete history. The only significant changes 
to the above history were that the patient was 
very frustrated that there was nothing that 
anyone could do about his vision and that he 
had been reading on the internet that there were 
other people who got better with his condition. 
Re-evaluation of EOMs showed full motility, 
but the quality was poor, with lots of vestibular 
interruptions (saccadic intrusions) greater on 
the left eye than the right.

His best compensated refraction was +0.50-
0.25x180 to 20/20 OD and +4.75-1.50x010 to 
20/80 OS at distance. Phoria testing was vari-
able, showing 1-3 diopters of left hyper (right 
hypo) and 2 exophoria at distance. There was 
some intermittent suppression reported by the 
patient that made accurate testing difficult. The 
patient showed 2-4 diopters of left hyper (right 
hypo) and 12 diopters of exophoria at near, 
again, with more intermittent suppression.

Slit lamp external and posterior pole evalua-
tions were within normal limits except for the 
left eye having poor and unsteady fixation on 
visuoscopy. A foveal light reflex was present in 
each eye. Dilation was performed (following 
treatment strategies below). General eye health 
was good.
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Assessment
Barry was diagnosed with:

1. Refractive amblyopia OS

2. Anisometropic hyperopia with astigmatism 
OU, OS>OD.

3. Vertical heterophoria
4. Convergence insufficiency

Plan

1-2.  Due to anisometropia greater than 
+1.25, contact lenses or (Shaw)  
anisometropic spectacle lenses only. 
Patient chose to try the contact lenses.

3-4.  Re-measure after anisometropia is 
compensated.

The patient was placed in a +4.00-1.25x010 
monthly replacement soft contact lens for the 
left eye only. He was instructed on proper use, 
insertion and removal, and cleaning schedule. 
He tolerated the contact lens well with no dis-
comfort noted. The contact lens settled well 
with positioning being 5 degrees rotation base 
nasal.

After insertion of the single left contact lens, the 
patient became emotional and reported “things 
are popping out at me; is this stereo vision?” 
Acuity was measured at 20/20 in the right eye 
unaided and 20/40 in the left eye with the con-
tact lens. Stereopsis was then measured at 70 
seconds of arc (circles/motion stereopsis) with 
the contact lens compensation. Phoria measure-
ment was repeated with the single contact lens 
and was shown to be 1 exophoria at distance 
with no suppression noted, 9 exophoria at near 
with no suppression noted, and an intermit-
tent 0-1 vertical heterophoria at near. A sensory 
motor evaluation showed no significant vertical 
deviation at distance and moderate exophoria 
with little variation in nine different positions 
of gaze. Barry made some interesting comments 
about how his world seemed very spacious. He 
then became very angry, wondering out loud, 

“Why hasn’t anyone else tried this?” Our answer 
was, “We don’t know.” The patient then won-
dered out loud, “What could my life have been 
if this was done years ago?” Unfortunately, cur-
rent treatments and the false belief that there 
is nothing that can be done is all too prevalent 
with some uninformed colleagues. Barry was so 
upset that he stated that he wanted to sue his 
previous doctors for failure to treat.

Follow-up
Barry was prescribed the single left contact lens 
for daily wear and was seen at six weeks from 
his initial visit. At that time, his uncompensated 
right eye was 20/20, and his compensated left 
eye was 20/30 at distance. Stereopsis was 40 
seconds of arc. Phoria measurement was ortho 
at distance and 8 exophoria at near, with no 
vertical component. Visuoscopy showed a 
much more centered and steady fixation with 
the left eye. He stated that computer work was 
better. Barry also stated that he was extremely 
pleased with the outcome, and the contact lens 
was only noticed late at night or after a long day 
of working on the computer. He was scheduled 
for an annual examination for the next year at 
this visit.

Discussion
Anisometropic refractive amblyopia is generally 
a condition where one eye has a more farsighted 
refractive state than the fellow eye (although it 
can be myopic or astigmatic). Over time, the 
more farsighted eye’s information tends to be 
used less and less by the brain, resulting in an 
amblyopia. This type of amblyopia is usually 
less noticeable by primary care physicians due 
to the general lack of obvious strabismus with 
this condition.

Current treatment is spectacle compensation 
for the refractive condition and patching for 
the amblyopia. The problem with this current 
standard of care treatment is the aniseikonia 
created by spectacles lenses and the lack of 
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binocular input with occlusive patching. With 
this treatment, there is no compensation for the 
aniseikonia created by spectacle compensation; 
thus, the patient may continue to progress with 
the amblyopia in day-to-day life. The occlu-
sive patching regimen has the theory that the 
amblyopic eye will be used, but it guarantees 
that binocular vision will not be used. We are 
binocular beings.

“Amblyopia is a binocular problem which is 
manifested monocularly.”1 “Early patching cer-
tainly reduces the probability that amblyopia 
will develop, but early patching also reduces 
the probability that binocularity will develop.”2

There is NO scientific literature showing that 
amblyopia cannot be treated after ANY age. 
There is very good evidence showing the oppo-
site! The “critical period” is a concept that was 
taken out of context from Hubel and Wiesel 
studies on cats. In Sue Barry’s Fixing my Gaze, 
she describes how she gained stereo vision as an 
adult. David Hubel’s comment says it all! “It had 
been widely thought that an adult, cross-eyed 
since infancy, could never acquire stereovision, 
but to everyone’s surprise, Sue Barry succeeded. 
In Fixing My Gaze, she describes how wonder-
ful it was to have, step-by-step, this new 3-D 
world revealed to her. And as a neurobiologist, 
she is able to discuss the science as an expert, in 
simple language.”3

Amblyopia is a condition where the brain does 
not process the information coming from one 
eye, possibly due to many factors. We will 
discuss only isometropic and anisometropic 
amblyopia here. Eye Care for infants & Young 
Children documents the amount of isometro-
pia and anisometropia that can lead to amblyo-
pia.4 The development of amblyopia is likely in  
isometropia (both eyes) as follows:

•	 Myopia >5 D
•	 Hyperopia >2 D
•	 Astigmatism >1.25

The development of amblyopia is likely in aniso-
metropia (single eye) as follows:

•	 Myopia >4 D
•	 Hyperopia >1 D
•	 Astigmatism >1 D

According to Moore, as little as 1 diopter of 
anisometropia (1% aniseikonia, see below) can 
lead to amblyopia, even in a meridian.4 When a 
patient already has anisometropia, why would 
we leave them with even a single factor that can 
contribute to a condition that is already present? 
Compensating with a lens induced aniseikonia 
greater than 1%, it creates worse conditions.

Aniseikonia is a condition where the image, at 
the retina, is of differing sizes. This can be can 
be an overall difference or meridional. It can 
be due to differing eye sizes or differing refrac-
tive compensation. It is processed in the brain, 
depending on the amount. The aniseikonia “rule 
of thumb” is that each one diopter of anisome-
tropia is equivalent to approximately 1% anisei-
konia. According to Moore, aniseikonia of 1% 
can usually be assimilated by the brain. At 2-4% 
aniseikonia, the patient may become symptom-
atic, with complaints of headache, asthenopia, 
and possible reading difficulty. When you get 
to approximately 5-6% aniseikonia or more, the 
person may be asymptomatic due to suppres-
sion of the higher refractive state eye.4

In summary, reducing and/or eliminating anis-
eikonia through contact lenses, matching base 
curves and center thickness on spectacles, or 
using specialty lenses such as the patented Shaw 
Anisometropic Lenses can make all the differ-
ence for your patients. Considerations as low 
as 1 diopter can mean the difference between 
functional and non-functional vision. Not only 
can it make a difference, it can create a patient 
for life. They will not get that attention to detail 
anywhere else.
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Plus for Accommodative/
Convergence Dysfunction

Jodie Errington, BOptom (Hons), BSc
penshurst, Sydney, australia

History
Grace, a 12-year-old female in Grade 6, pre-
sented complaining of headaches occurring 
almost immediately when using the iPod or 
computer for homework. The headache was 
localised at the temples, and paracetamol was 
taken to provide relief. It had happened sev-
eral times at school and had occurred since the 
start of term (about 6 weeks). Grace reported 
no near or distance blur, diplopia, or soreness 
of the eyes. Her mother reported that Grace 
has a close working distance for near tasks. At 
an examination two years prior, no issues were 
found. Her general health was positive for stom-
ach issues, but she did not take medications. She 
was allergic to penicillin, and her family ocular 
history was positive for glaucoma (grandfather) 
and lazy eye (father). Table 1 shows the diag-
nostic information from the visit.

Diagnosis and Interpretation
The diagnoses that were considered, and the 
factors that both support and contest these 
diagnoses, are presented in Table 2.

Grace was diagnosed with H1 (convergence 
insufficiency-accommodative excess) with 
pain inhibition overlay. A number of find-
ings support both this diagnosis and H2 with 
pain inhibition overlay, including the remote 
NPA, the remote NPC, the distance phoria, 
and the low BO values at near. The distinc-
tion between this diagnosis and H2 with pain 

inhibition overlay was made due to Grace’s 
ability to clear -2D lenses binocularly, as well 
as the exophoria and normal MEM at near.1

The symptoms correlated with the diagnosis. 
Headaches with near work and a close working 
distance with near tasks are common symptoms 
of accommodative dysfunction.2 The H1 diag-
nosis indicated that Grace’s skills involved in 
reading-to-learn were dysfunctional. These dif-
ficulties were likely to be impacting her ability to 
take in information efficiently. It was expected 
that this would have a negative influence on 
her ability to learn, as more effort is needed to 
acquire the information, so that less energy can 
be put into interpreting the visual input.

Prognosis and Treatment Goals
Goals of treatment
In this case, the goals of treatment from Grace, 
her parents, and the optometrist were likely 
to coincide. The first goal of treatment was to 
eliminate the visual discomfort that she was 
experiencing. This first step was important to 
ensure more efficient and comfortable day-
to-day functioning. For the optometrist, there 
would also be the desire to see Grace’s accom-
modation and convergence control improve to 
a more appropriate skill level.

Treatment options and likely outcomes
First, Grace could be prescribed a low-plus 
prescription to be worn for all close tasks. 
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This is likely to be effective at both improving 
symptoms, as it acts to re-establish comfort-
able vision, and also improving movement 
and flexibility of the visual system.3-6 Since no 

maladaptations such as astigmatism or myopia 
had yet developed, there was a good prognosis 
for this treatment, with Grace likely to improve 
the relationship between accommodation and 

Table 1. Diagnostic Information

VA OU 6/6 R 6/6 L 6/6 Unaided

Distance ret R +1.00 L +1.00

Binocular

Blur function

+2.50 6/38

+2.00 6/19-

+1.50 6/15++

+1.25 6/9.5--

+1.00 6/6- R=L  

+0.75 6/4.8-

 +0.50 6/4.8-

 +0.25 6/4.8 SUBJECTIVE

Howell phoria Near 3-4 exo  Distance  0.5 exo

+1 6 exo

-1 0-2 exo

+2 10 exo

-2 2 exo (blur)

NPC Break Recovery

4 10 Right eye out

More remote with repetition; i.e., 8cm break. Starts to pull back, pain at 10cm

Pursuits Smooth, no restrictions

CT N slight exophoria D ortho

Vergence ranges BO Near X/12/10 BO Dist X/15/4

BI Near 8/15/12 BI Dist X/6/4

NPA (R & L) Blur Recovery

10 11

Facility +2 Fail - can’t clear

-2 Pass

MEM R +0.62

L +0.62

Stereopsis Randot 63” Circles 40”

Ishihara No errors

Ocular health PERRLA no RAPD

Media clear

Discs, vessels, macula, fundus healthy OU
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convergence.4 This could be prescribed in single 
vision or extended focus form, with a single 
vision lens likely to be more effective, since on 
the computer screen Grace would get the full 
benefit of the lens.

Alternatively, Grace could be prescribed base-
out prisms. These eliminate the need for adap-
tations to near point stress since convergence 
can localise closer than accommodation.7 Since 
patients are likely to adapt to horizontal prisms, 
however, this was perhaps a less appropriate 
option.8

Base-down yoked prisms could also be incor-
porated in Grace’s prescription. The upward 
gaze shift they induce leads to a more remote 
working distance, which would be beneficial for 
Grace.8 Grace could undertake vision therapy in 
order to improve her accommodative and con-
vergence skills. Compared to a lens prescrip-
tion, however, this would likely take more time 
and involve commitment and dedication to the 
activities in order to make improvements. In 
addition, the development and then persistence 
of headache whilst practicing might have made 
it difficult for Grace to complete the tasks and 

Table 2. Differential Diagnoses Considered

Differential Diagnosis Supporting Findings Contesting Findings

H1 (Conv insufficiency- 
accomm excess)

•	 Fails +2D binocularly
•	 Passes -2D binocularly
•	 BO near low
•	 Exophoria at near
•	 Orthophoria/low exophoria at 

distance
•	 NPC normal initially
•	 Higher + AC/A

•	 NPC becomes more remote
•	 MEM normal

H1 (Conv insufficiency- 
accomm excess) with pain inhibition 
overlay

•	 Exophoria at near
•	 Orthophoria/low exophoria at 

distance
•	 NPC becomes more remote
•	 NPA remote
•	 Fails +2D binocularly
•	 BO near low
•	 MEM normal

H2 (Conv excess-accomm 
insufficiency)

•	 Close working distance observed •	 Exophoria at near
•	 Orthophoria/low exophoria at 

distance
•	 Fails +2D binocularly
•	 Passes -2D binocularly
•	 BO near low
•	 MEM normal

H2 (Conv excess-accomm 
insufficiency) with pain inhibition 
overlay

•	 Orthophoria/low exophoria at 
distance

•	 Blurry – AC/A
•	 NPC becomes more remote
•	 NPA remote
•	 BO near low

•	 Fails +2D binocularly
•	 Passes -2D binocularly
•	 MEM normal
•	 Higher + AC/A

Glare induced headaches •	 Headache with iPod and computer 
use

•	 Symptoms also occur at school 
during other tasks

•	 She is not particularly sensitive 
to sunlight – this does not induce 
headaches
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become too much to cope with. Eliminating the 
headaches first, through prescription of a low-
powered plus add, would likely provide better 
outcomes for vision therapy.

Visual hygiene recommendations could be 
made in order to improve Grace’s functioning. 
This might include taking regular breaks when 
doing close tasks and ensuring a more distant 
working length for close tasks. This would likely 
not be an effective enough treatment on its own, 
as Grace was likely to forget these instructions 
and return to old habits once focused on a task. 
Further adaptations would be likely to take place 
due to the prolonged near point stress, such as 
the development of myopia or astigmatism.4,8

Treatment Plan and Procedures
Grace was given the following prescription: 

R +0.50 DS
L +0.50 DS

This was to be worn for all close work (e.g., 
computers, reading, homework) and in the 
classroom. It was made up at the near pupillary 
distance. A low add was chosen to assist Grace 
with her accommodative and convergence skills 
and to take the strain off the visual system. The 
power was not too high in order to avoid sig-
nificant blurring of Grace’s distance vision; in 
addition, the MEM did not demonstrate a sig-
nificant lag. Base-down prism was not included 
as there did not appear to be significant 

Table 3. Follow-up One: Three months later 
VA OU 6/6 R 6/6 L 6/6 Unaided

Distance ret R +1.00 L +1.25-0.25x180

Binocular plus to 6/6 R and L +1.00

Binocular subjective R and L +0.50

Howell phoria N 2x D ortho

+1 4x

-1 ortho

+2 4x

-2 1s

NPC Break Recovery

 7 9 Left eye out Voluntary   Pulls away

Pursuits Smooth, no restrictions

CT N Ortho D Ortho

Vergence ranges BO Near 15/12 BO Dist 20/10

BI Near 15/12 BI Dist 6/4

NPA (R and L) Blur Recovery

8 10

Facility +2 Fail - slow

-2 Fail – comes in and out of focus

MEM R +0.50 L +0.50

Stereopsis Randot 63” Circles 32”
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over-convergence at near. Grace was educated 
about the importance of good visual hygiene, 
including taking regular breaks when perform-
ing near tasks and ensuring a good posture. The 
need for vision therapy was also discussed. The 
patient was told to return in two months for 
review. At that time, the need for vision therapy 
to support lens wear was to be considered.

Follow-up One: Three months later
Grace had been wearing the prescribed glasses in 
the classroom, but she often needed a reminder 
to put them on at home. She reported using 
them on the computer and iPod, for homework, 
and when reading. She no longer got headaches 
with these tasks unless she neglected to wear 
her glasses. She reported no sore eyes, blur, or 
diplopia. Grace was instructed to continue to 
wear her glasses for all close tasks and when in 
the classroom. She was asked to return for reas-
sessment in 6 months (Table 3). 

Follow-up Two: Seven months later
Grace reported that she would forget to wear 
her glasses, both at home and at school. She 
was no longer experiencing headaches. She 
denied having sore eyes or blurry vision. She 
was instructed to continue to wear her glasses 
for all close tasks when at home but not in the 
classroom. If her symptoms recurred, however, 
she was asked to restart lens wear at school. If 
this did not occur in the immediate future, then 
she should return for review. She was asked to 
return for reassessment in 12 months (Table 4).

Follow-up Three: One year later

Grace had just started year 8. She would often 
forget to wear her glasses, and she only used 
them a couple of nights per week whilst doing 
homework. She was experiencing no blur, no 
headaches, and no sore or tired eyes (Table 5).

Due to the improvements in fusional ranges, 
phoria stability, and accommodative facility, 

Table 4. Follow-up Two: Seven months later 
VA OU 6/6 R 6/6 L 6/6 Unaided

Distance ret R +0.50 L +0.50

Binocular plus to 6/6 R and L +0.75

Binocular subjective R and L +0.25

FCC +0.25

B+/- +1.75 -3.00

Howell phoria N 2x D 1.5x

+1 6x

-1 1s

+2 5x

-2 4s

Vergence ranges BO Near  20/15 BO Dist 8/6

B I   Near  20/12 BI Dist 6/4

Facility +2/-2 9 cycles/min

MEM R +0.50 L +0.50

Stereopsis Randot 63” Circles 32”



38

as well as the lack of symptoms, Grace was 
informed that it was ok to use her glasses on an 
occasional basis when she felt she needed them 
or when doing a lot of close work. She was again 
educated on good visual hygiene. Reassessment 
was recommended in 12 months unless she 
became symptomatic.

Discussion
Throughout follow-up, an improvement in 
Grace’s convergence and accommodative func-
tion was observed. She also became asymp-
tomatic, demonstrating that the treatment pre-
scribed was effective. Thus, Grace had an overall 
good final prognosis; she was likely to have clear, 
comfortable vision on an ongoing basis.

In the future, it is possible that a similar prob-
lem may again arise. This would be likely to 
happen when Grace is under a lot of additional 
stress, such that the schema she has developed 

for working at near point again breaks down. 
Thus, Grace was asked to monitor her vision 
and visual comfort, in particular looking for 
signs of near point stress, such as headaches, 
blurred vision, or sore eyes. In addition, the 
plus AC/A ratio, with an unusual change in 
the phoria going from +1 to +2 lenses, perhaps 
indicates that there is an ongoing struggle with 
her accommodation, which may cause prob-
lems in future.

This case has shown the benefit of a low-pow-
ered add in improving both symptoms and 
signs of an accommodative-convergence dys-
function over time. Although I had heard evi-
dence for this improvement from other optom-
etrists, it was helpful to see the change myself. 
As the patient was not lost to follow-up, it was 
particularly beneficial in providing me with an 
example of the natural course of improvement 
that the visual system underwent.

Table 5. Follow-up Three: One year later

VA OU 6/6 R 6/6 L 6/6 Unaided

Distance ret R +0.75 L +0.75

Binocular plus to 6/6 R and L +1.00

Binocular subjective R and L +0.50

FCC Plano

B+/- +1.50 >-3.00

Howell phoria N 2x D 2x

+1 3x

-1 2s

+2 2x

-2 3s

Vergence ranges BO Near   >25 BO Dist 12/10

BI   Near  20/15 BI Dist 8/6

Facility +2/-2 8 cycles/min

MEM R +0.50 L +0.50

Ocular health PERRLA no RAPD

Media clear

Discs, vessels, macula, fundus healthy OU
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Leapfrog Anyone?  
Prism in the Management of 
Internuclear Ophthalmoplegia

Tina Esposito, OD
Midwestern University arizona college of optometry, glendale, arizona

Prism Treatment
Jerilyn, a 67-year-old white female, was seen in 
February of 2015 with complaints of diplopia 
after undergoing an aortic valve replacement, 
mitral valve repair, patent foramen ovale closure, 
and left atrial appendage excision. She reported 
that after she woke up from anesthesia, she had 
double vision that was worse in right gaze. She 
had an MRI, which showed that she had suffered 
from an acute thromboembolic stroke during 
one of the procedures that left her with the double 
vision. The patient reported that the images were 
displaced vertically and horizontally. She was 
given a black pirate patch for comfort and told to 

alternate the sides “to help restore fusion of her 
binocular vision.” She was referred to a neuro-
ophthalmologist, who diagnosed her with a left 
INO (internuclear ophthalmoplegia), told her to 
patch her left eye, and referred her to my clinic 
for treatment of the double vision. Her main goal 
was not to have to wear the pirate patch and to be 
able to play golf again. She was an avid golfer and 
was told by the previous doctor to give that up, 
that there were “not that many one-eyed golfers 
in the sport.” She was also told to give up driving 
because it was too dangerous with a patch on. 
She was extremely frustrated and was looking 
for alternative options.

Table 1. Examination Data from the Initial Exam

Entering visual acuity (cc) Distance: OD 20/20, OS 20/25, OU 20/25

Near: OD, OS, OU 20/25

EOMs OD: Full/No restrictions

OS: Restriction on adduction with contralateral nystagmus 

CVF OD, OS: Full to finger count

Pupils OD, OS: Equal, round, reactive to light, -APD

Cover test Distance: ~10 CRXT with 8 right hyper

Near: ~20 CRXT with a 6 right hyper 

Maddox rod Showed non-comitancy and deviation greater in right gaze 

Refraction/BCVA Distance:  OD: +2.25-0.75x100   BCVA: 20/20 
OS: +1.25                       BCVA: 20/20

Near:          OD: +4.75-0.75x100   BCVA: 20/20 
OS: +3.75                       BCVA: 20/20

Prism added to obtain fusion 6 base down over the right eye, 4 base down was prescribed. Amount 
determined based on cover test findings. 

Anterior and posterior segment OD, OS: Unremarkable 
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Her medical history was positive for heart  
disease, high cholesterol, and hypertension. Her 
medications included Lipitor, Amiodarone, and 
aspirin, with no reported allergies to medica-
tions, latex, tape, and/or dye. Table 1 highlights 
the initial examination data.

After testing was completed, the patient was 
diagnosed with the following:

•	 Internuclear Ophthalmoplegia OS

•	 Diplopia

The patient was educated on the potential treat-
ment options. Jerilyn was able to obtain fusion 
with 4BD OD Fresnel prism in primary gaze. 
This was demonstrated to her in office. Once 
the vertical deviation was accommodated, the 
patient was able to fuse the horizontal compo-
nent. Once the prism was in place, the range of 
fusion was measured. The ranges checked were 
not your typical base-in or base-out ranges. 
Rather, the ranges were how far to the right can 
she move until she sees double; how far to the 
left, up, or down? The patient was educated that 
due to the non-comitant nature of her INO, she 
would have to learn to move her head and point 
her nose at what she was looking, rather than 
moving her eyes. She stated that she was not 
emotionally ready for the Fresnel prism, and 
she would be more content with putting several 
pieces of scotch tape over her left lens, blocking 
out any images until a later date. This was what 
the neuro-ophthalmologist had done for her 
before coming to see me. The thought of being 
able to see singly without the black patch or 
the scotch tape was “too real,” and she was just  
not accepting it as a treatment at this time. She 
was educated to use two pairs of glasses (one  
distance/one near); prism would be placed on 
the new distance pair and the old pair kept 
taped. The prescriptions were similar between 
the two. It was my hope that she would slowly 
learn to adapt to the Fresnel as she was no 
longer using a progressive lens. The patient was 

educated that taping the lens in front of a 20/20 
eye following a TBI was not advised, and that she 
was not safe to drive using the taped lens due 
to lack of peripheral vision, coordination, and 
eye-hand reaction times; she did not care. The 
patient was shown spot occlusion. While this 
approach successfully kept her seeing singly, it 
was something new, and she stated that she did 
not want anything new; she wanted comfort. 
She was told that based on her motor fusion 
ranges in the major amblyoscope, we could do 
six sessions of vision therapy to work on bin-
ocular status in the meantime. She did not want 
to go the vision therapy route. The patient was 
to return to clinic when her glasses were ready. 
If the patient was emotionally ready, the Fresnel 
would be applied at that time.

Jerilyn returned when her new lenses arrived. At 
this follow-up visit, she reported that with her 
new lenses the images were vertically separated. 
She was finally ready to explore her options to 
help achieve single vision. Her visual acuities 
were 20/20 OD, OS, OU through both her dis-
tance and near lenses. A 4 BD Fresnel prism OD
was applied on the inside surface of the lens 
to obtain single vision (the amount was deter-
mined at the last visit). It was placed on both 
her distance and near glasses. She reported that 
this was much better for her than the previous 
visit. During the next part of the examination, 
we discussed the course of action.

I began the leapfrogging technique, which 
was going to require her to have two pairs of 
distance-only glasses. One pair had the 4 BD
over the right eye, and the other pair (simi-
lar in prescription), had 2 BD placed over the 
right eye. This was determined by obtaining her 
fusion ranges in the major amblyoscope and 
seeing what she was capable of fusing. She was 
not expected to fuse with the smaller amount 
immediately; however, with some work, it was 
an obtainable goal.
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Jerilyn was instructed to begin each day wearing 
the lower-powered prism glasses and to work at 
getting her eyes to work together. When she felt 
that she was trying too hard, she was to shift 
over to the stronger pair. Once she was wearing 
the weaker power all day for a few days in a row, 
we would be ready to leapfrog the stronger pair 
and make a new weaker pair. She was to return 
in 4-6 weeks to check on how she was doing in 
her current lenses. She was content upon leav-
ing and was much less anxious.

She returned at the end of March, excited that 
she was able to wear the 2Δ BD pair of glasses 
for the majority of the day. She felt that her dip-
lopia was only noted in extreme right gaze, and 
her EOMs showed minimal restriction. Her new 
cover test findings at this exam were 6Δ constant 
right exotropia/3Δ right hyperphoria at dis-
tance and 10Δ exophoria/4Δ right hyper at near. 
This was confirmed with a cover test as well as 

a Maddox rod in nine gazes. At the end of the 
examination, the patient was educated on the 
improvement of her eye turn. I discussed with 
her that we were slowly titrating her out of her 
prism since she was practically single in pri-
mary gaze. I placed a 1Δ BD Fresnel prism OD on 
her distance pair of glasses. She was told to use 
this pair full time. At the end of her day when 
her eyes felt tired, she could use the 2Δ BD OD. 
She was to return in four weeks to assess prism 
status one last time. Jerilyn was getting excited 
because she was able to go to the golf course for 
the first time in a long while. She remarked that 
her putting game was still off, but she was happy 
to hold a club again.

Jerilyn returned for her follow up in mid-April 
to again assess the status of the prism. The exam-
ination data is found in Table 2. At this time, 
she was now able to fuse with the 1Δ BD OD all 
day, and she rarely found herself calling upon 

Table 2. Examination Data from the Final Exam

Entering visual acuity (cc) Distance: OD, OS, OU 20/20 
Near: OD, OS, OU 20/20

EOMs OD: Full/No restrictions 
OS: Full/No restrictions (sluggish movement) 

CVF OD, OS: Full to finger count

Pupils OD, OS: Equal, round, reactive to light, -APD

Cover test Distance: ~4 RXT with a 2 right hyper 
Near: ~8XP’ with a 2 right hyper 

Maddox rod Showed non-comitancy and deviation greater in right gaze 

Refraction/BCVA Distance:  OD: +2.25-0.75x100 BCVA: 20/20 
OS: +1.25                     BCVA: 20/20

Near: OD: +4.75-0.75x100         BCVA: 20/20 
            OS: +3.75                            BCVA: 20/20

Prism added to obtain fusion 0-1 base down over the right eye, amount determined based on cover test 
findings; depends on how tired she is during the day

Anterior and posterior segment OD, OS: Unremarkable 
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the stronger amount. She even experimented 
with no prism and found that she was able to 
obtain fusion in primary gaze ~85% of the day. 
She was double in extreme right gaze, however, 
so we discussed and worked on scanning tech-
niques to help her get into that direction. Table 
3 shows the prism powers used throughout the 
treatment process.

No prism was needed in the new spectacle 
pair of glasses. She was to have the 1Δ BD OD
for back-up on days where she was tired and 
fusion was poor or broke down. She was edu-
cated to come in sooner if anything new arose. 
Otherwise, she was released to her ophthalmol-
ogist for regular follow-up. The idea of leapfrog-
ging the compensatory prisms over each other 
and using the weaker lens for as long each day 
as she could also helped to drive the adaptations 
towards a more symmetrical use of her visual 
process. Two sets of prisms were leapfrogged 
over one another several times in this case, 

leading to a full recovery of binocularity with-
out the need for office-centered vision therapy.
Jerilyn was so ecstatic and thankful following 
her exam because she was able to drive herself 
to the final follow-up and feel comfortable. She 
also has been able to golf and even reported a 
hole-in-one. A month later, she sent a card that 
stated how grateful she was for us giving her her 
life back and taking the time to do something, 
when every other doctor told her that it was 
impossible.

When reviewing the case, the outcome that was 
received was a favorable one for both the patient 
and myself. Not every patient is expected to be 
completely weaned out of their prism. In fact, 
before the process is started, the patient is edu-
cated that there might be some residual prism 
that needs to be ground in. Education and 
choosing the right patient are crucial in making 
this treatment a success.

Table 3. Leap Frogging Powers

WheN Prescribed – all prism over right eye

First visit - February 4 PD Fresnel BD 

Second visit - March Weak – 2 PD Fresnel BD

Strong – 4 PD Fresnel BD 

Third visit - April Weak – 1 PD Fresnel BD

Strong – 2 PD Fresnel BD 
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The Monocular Bifocal: A Useful 
Tool for Anisometropic Amblyopia

Robert S. Fox, OD
latham, New York

Anisometropia is a primary cause of amblyopia. 
In using lenses to treat anisometropic amblyo-
pia, conventional wisdom has shown us that 
you prescribe either single vision or bifocal 
lenses. However, in certain cases where aniso-
metropia is present, the use of a bifocal in front 
of one eye, a monocular bifocal, can be an effec-
tive therapeutic tool to treat this visual condi-
tion. The case that follows uses a bifocal in only 
one eye to treat anisometropic amblyopia.

Sean, an 11-year-old male in 5th grade, was 
referred by a commercial practitioner with no 
previous prescription. He complained of read-
ing and writing struggles, not being able to ride 
a bike, and homework taking forever. He was 

born full term following an uncomplicated birth 
history. There was no report of any social prob-
lems. Academics had been a consistent struggle 
since entering school; Sean received extra help 
at school for reading. He did not have an IEP. 
His parents were surprised when the referring 
optometrist told them of the reduced visual 
acuity in his left eye, as he had passed vision 
screenings in previous years. Examination data 
is found in Table 1.

Diagnosis
Anisometropic Amblyopia
The following prescription was issued: 

OD +0.75 sph 
OS +2.50-2.00x180 / +1.50 add

Table 1. Data from the Initial Examination

Visual acuity (uncorrected) Distance: 
OD: 20/20 
OS: 20/70

Near: 
OD: 20/20 
OS: 20/60

Retinoscopy OD: +0.50-0.50x180 
OS: +4.50-3.00x180

Subjective refraction OD: +0.50 sph             20/20 
OS: +4.75-3.50x180   20/60

Cross-cylinder OD: +0.75 add 
OS +0.75 add

Stereo 100 sec of arc

Worth 4 dot 4 dots at all distances

King-Devick 42 seconds
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Whenever I see an anisometropic amblyopia 
case, I consider using a monocular bifocal. 
The goal here was to minimize lens power dif-
ferences at distance, yet provide fairly equal 
accommodative demands at near. In this case, 
I reduced the anisometropia at distance by 
roughly one-half. I then made up this differ-
ence at near using a bifocal in the eye that was 
measuring the higher amount of plus. I made it 
clear that this was a first prescription and that I 
fully expected these lenses to need changing as 
Sean’s visual status changed. I told them not to 
expect changes at each visit, but not to be sur-
prised if we made two to three changes over the 
next year or so. In general, I find that parents are 
very appreciative of being warned of future lens 
modifications. I endeavor to avoid any surprises 
regarding glasses and the expense of any future 
lens purchases.

At the follow-up examination six weeks later, 
the data in Table 2 was obtained. It was reported 
that Sean had started riding his bike one week 
prior.

I reminded the patient and parents that lenses 
would need to be changed in the future, but 

it was not necessary at this time. Changes in 
acuity were minimal, but I hoped to see more 
improvements as he continued to wear this 
monocular add. Sean’s parents were very happy 
about his ability now to ride a bicycle. They also 
appreciated the small improvement in visual 
acuity. He was once again scheduled for a six-
week follow-up.

Being able to ride a bicycle is an important mile-
stone for school-aged children. In my career as 
a developmental optometrist, I have seen many 
children enter a vision therapy program unable 
to achieve this skill until their binocular vision 
skills improve. Many factors come into play 
here. These include balance, laterality, periph-
eral vision, and spatial awareness. Though this 
is usually seen in office-based vision therapy 
programs, in Sean’s case the new lenses alone 
resulted in enough change for him to be able to 
ride a bike.

At the next six-week follow-up, the data in Table 
3 was obtained.

Sean did not report much in the way of change 
at this visit. He did feel that he was seeing 

Table 3. Data from the Second Follow-up Examination

Visual acuity (with correction) Distance and Near: 
OD: 20/40 
OS: 20/40 

Retinoscopy OD: +1.00-0.50x180 
OS: +5.00-4.00x180 

Subjective refraction OD: +0.75 sph             20/20 
OS: +3.50-3.50x180   20/30

Table 2. Data from the First Follow-up Examination

Visual acuity (with correction) Distance and Near: 
OD: 20/20 
OS: 20/50+1 

Retinoscopy No changes

Subjective refraction OD: +0.50                     20/20 
OS: +4.25-3.00x180   20/50
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somewhat better with his left eye, but not much 
else. He continued to tolerate the monocular 
add well. I was pleased with the results of the 
subjective testing. His acuity was now up to 
20/30, and there seemed to be a reduction in 
the amount of hyperopia found in the left eye. I 
decided not to make any changes in lens power 
at this time and to see what would happen if 
more time was allowed to pass. A return visit 
was scheduled for two months.

At the two-month follow up (Table 4), it was 
reported that school was going very well. His 
reading was improved, and he loved to ride his 
bike.

At this time, I was thrilled with the changes 
being reported by the patient and the results 
of my refractive testing. Sean’s anisometro-
pia was significantly less, and his visual acuity 
was improved. In addition, he was no longer 
symptomatic, and he engaged in activities such 
as riding a bike that were too difficult for him 
when we started lens therapy. The improve-
ment in stereopsis from 100 seconds of arc to 30 
seconds also reflected the overall improvements 
in Sean’s binocularity.

I decided to change his prescription. My ulti-
mate goal was to get him into a lens with less 
anisometropia and with more symmetric add 

powers. I decided to cut the plus power in his 
left eye and gave him a minimal add in his right 
eye. To continue to make up for his residual 
anisometropia, I gave a slightly higher add to 
the eye showing more plus. I trial framed this, 
and he felt comfortable with this power.

New Rx: 
OD: +0.50 sph / +0.75 add
OS: +2.75-2.50x172 / +1.25 add

Six months later, all findings were stable with 
20/25 VA OS, and Sean reported that he made 
the Honor Roll at school that semester.

Discussion
Anisometropia is defined as any difference 
between the two eyes in their refractive state. It 
is present in about 6% of the population.1 Larger 
amounts of 1.50 diopters or more are consid-
ered to be a risk factor for the development of 
amblyopia. There are even some reports that 
show that anisometropia of as little as 1.00 D in 
cases of hyperopia can be a cause of amblyopia.2

Prescribing for anisometropia has several 
schools of thought. On one hand is the pre-
scribing of the subjective refraction. This can 
be derived under either dry or wet (cycloplegic) 
conditions. The PEDIG studies3 recommend that 
the full cycloplegic refractions be prescribed. 

Table 4. Data from the Third Follow-up Examination

Visual acuity (with correction) Distance and Near: 
OD: 20/30 
OS: 20/30+ 

Retinoscopy OD: +0.50-0.75x180 
OS: +4.50-4.00x180

Subjective refraction OD: +0.75 sph               20/20 
OS: +3.50-3.00 x 172   20/25

Cross-cylinder OD: +0.75 add 
OS: +1.25 add

Stereopsis 30 sec of arc
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This can work for smaller degrees of difference, 
but where the anisometropia is larger, other 
problems can be caused by full-strength pre-
scribing. These include aniseikonia and poor 
fusion due to image size differences and image 
displacement due to induced prism in different 
directions of gaze. Contact lenses are often used 
to avoid these problems.

Other ways of prescribing include giving equal 
lens powers in each eye and reducing the dif-
ference in power between the two eyes by cut-
ting the power of the eye with the higher Rx. 
This is usually done with very close monitoring 
and is often done in conjunction with an opto-
metric vision therapy program. More recently, 
new lens technology in the form of the SHAW
lens manipulated lens curvatures to minimize 
central and peripheral lens aberrations in order 
to promote better binocular function in the 
presence of lens power differences.

The other method, illustrated in the example 
above, is the monocular bifocal. I was first intro-
duced to this technique by Dr. Ira Schwartz of 
Groton, CT during an annual study group meet-
ing. Dr. John Streff also made a presentation on 
this at the annual COVD meeting. The theory 
behind this technique is the minimization of 
lens power differences at distance, while using 
a bifocal monocularly to equalize the accom-
modative demands at near. Reducing the power 
of the carrier in the high-plus eye also serves to 
reduce vertical prismatic effects when reading. 
I have not found much difference in the use of 
different bifocal styles, although when Ultex A 
styles were more easily obtained, I preferred 
them in order to reduce further any induced 
vertical prism at near.

Doing the Math
Obtaining the proper lens power for a monocu-
lar add involves a simple step-by-step process, 
as follows:

1. Start with the full dry distance refraction.
2. Add about +0.50 sphere to the lower-plus 

eye. This is your low-plus power.
3. Compute the difference between the low-

plus power and the high-plus power.
4. Add one-half of the resultant power to the 

low-plus power. This is the high-plus carrier 
power.

5. Make the add in the high-plus eye the same 
resultant power found in the previous step. 
The add is always in the higher-plus or 
lower-minus eye.

Example:

1. Dry refraction findings: 
 OD: Plano 
 OS: +5.00

2. Bump up the lower plus eye: 
 OD: +0.50 
 OS: +5.00

3. Difference between lens powers: 
 5.00-0.50 = 4.50 
Half this difference = 4.50/2 = 2.25

4. Higher plus-lens power is: 
 0.50 + 2.25 = 2.75

5. Add is +2.25 
Final Rx is: 

 OD: +0.50 single vision 
 OS: +2.75 / +2.25 add in a bifocal 
 lens

Using Sean’s initial findings:

1. Subj: OD +0.50 sph  20/20 
 OS +4.75-3.50x180        20/60

2. Bump of the OD power: 
 OD: +0.75 sph 
 OS: +4.75-3.50x180       20/60

3. Reduced the difference in power roughly by 
50% in this case 2.25 D 
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 OD: +0.75 sph 
 OS: +2.50-2.00x180

4. Make up the difference in the add that is 
in the more-plus eye’s lens. In this case, I 
chose a +1.50 add, as I have found that I 
don’t need to apply the full add. Trial fram-
ing and near retinoscopy are also helpful in 
determining a comfortable lens.

The monocular bifocal is a very useful lens-
based tool in the treatment of anisometropic 
amblyopia. This lens is well tolerated in almost 
all cases. Changes in the refractive state are 
expected, and it is not unusual to see a slight 
increase in plus in the lower-plus eye at first, fol-
lowed by a reduction in plus in the higher-plus 
eye. This lens technique is not meant to replace 
a program of optometric vision therapy, but 
it is very handy when a program of therapy is 
not possible at a particular point in time. I have 
also used it in cases where improvements in 
visual acuity have plateaued during programs of 
vision therapy. The goal is eventually to switch 
the patient to a more symmetric Rx and lens 
style as their anisometropia decreases.

Full correction, occlusion, and vision therapy 
are the most common treatments for anisome-
tropic amblyopia. The use of lenses and bifocals 
to change performance and to enhance visual 
function is a central part of developmental 
optometry. Traditionally, the use of low-plus 
lenses reduces near point visual stress and is a 
primary part of the optometric toolbox. Bifocals 
are frequently used when the amount of plus 
required at near is greater than the amount of 
plus tolerated for distance viewing.

The use of a bifocal in one eye only is most com-
monly used in cases of monocular aphakia. This 
is usually seen in cases of congenital or early-
onset cataracts. However, as stated above, there 
are a number of optical advantages to using a 
monocular bifocal. In my experience, patients 
adapt quickly. In fact, it is often more difficult 
to wean a patient off them after the goals of 
improved acuity and binocular function have 
been achieved. As a result, unequal adds are 
commonly used transitionally or as a long-term 
prescription. I have also used this technique in 
cases of myopic anisometropia. It has been suc-
cessful in many cases, but not as frequently as in 
cases of hyperopic anisometropia.
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Lens Distress:  
A Young Woman’s Journey

Steve Gallop, OD
Broomall, pennsylvania

Lenses change instructions and feedback to 
the brain. My primary interest is finding out 
what that brain is capable of doing before 
relying solely on an external device to do the 
work. Most lenses are compensatory in nature. 
They are prescribed to do something that the 
organism is presumably unable to do for itself. 
Examples are concave lenses for nearsighted-
ness, convex lenses for accommodative esotro-
pia, and prisms for strabismus. I prefer to try 
lenses (and often vision therapy) to stimulate 
changes in how the brain uses the visual process 
from the inside out. I see compensating lenses 
as working from the outside in, although usu-
ally there is no significant internal adjustment 
in response to compensating lenses other than 
going along with what the lenses are forcing the 
system to do.

Nearsightedness is becoming more and more 
of a concern worldwide. This is because of the 
dramatic increase in the incidence across the 
globe. It is projected that 50% of the popula-
tion in the United States will be nearsighted 
in a generation or so. Innovations like ortho-
keratology, multifocal contact lenses, atropine 
therapy, and others are getting some results. I 
prefer to manage nearsightedness using lenses 
and/or vision therapy.

I came to the conclusion early in my career that 
it was unlikely that one could be nearsighted 
without having other binocular, accommoda-
tive, and/or oculomotor issues. Although I had 
a deep interest in working with nearsightedness 

as I entered optometry school, I quickly came to 
realize that the best way to prevent or to manage 
nearsightedness was to focus on the visual 
process as a whole, rather than just focusing 
on nearsightedness. Experience has also taught 
me that artificially obtained maximum distance 
acuity is not the best approach for everyone, 
especially when other visual issues remain 
unresolved.

I have a unique approach to managing near-
sightedness. Some of what I do is based on 
my firsthand experience in reducing my own 
nearsightedness. Some of what I do is based 
on certain long held behavioral optometric 
concepts, such as keeping the prescriptions for 
both eyes equal whenever possible and taking 
care of near demands before distance needs. 
All in all, my approach is simply what I under-
stand to be sound vision care from a behavioral 
perspective. Clinically speaking, I have had 
quite consistent success over the years. There 
are no guarantees in preventing, controlling, or 
reversing nearsightedness with any of the afore-
mentioned approaches, but the result is almost 
always positive as regards the visual process as a 
whole when vision therapy and a more dynamic 
approach to lenses are part of the treatment 
protocol.

One aspect of my approach is to attempt to keep 
the lenses equal. This can obviously involve 
different acuities for the two eyes, but acuity 
is usually the least important issue in help-
ing people obtain better visual performance, 
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particularly when they are faced with more 
complex visual conditions. This is an old school 
of thought that makes sense to me. Here’s why: 
The visual process is pervasive in human behav-
ior and development. I look at the visual process 
as a mind/body process rather than an eyeball 
phenomenon. I am less interested in monocular 
acuities—at least at first—than I am in maxi-
mizing the person’s ability to use the total visual 
process comfortably, efficiently, and effectively 
for all their daily needs. We can always deal with 
the acuity later in the process, usually achieving 
the same or better distance acuity with weaker 
lenses than those habitually worn at the start of 
vision and/or lens therapy. My experience tells 
me that optimal distance acuity is more likely 
the result of a smoothly functioning visual 
system, not a prerequisite for it.

Another part of my approach is to minimize 
or to avoid compensating cylinder whenever 
possible. Sometimes cylinder is unavoidable, 
but I will at least try to see what the minimum 
possible amount might be regardless of the 
habitual prescription, the length of time such a 
prescription might have been worn, or the kera-
tometric measurements. I do not use spherical 
equivalents, and I do not really have a formula; 
each individual is treated based on their specific 
circumstances, needs and their desire/ability 
to change. I would say that the most impor-
tant ingredient is to place minimal emphasis 

on monocular acuity and to think about how 
the lenses work under binocular conditions 
and how they will affect the visual process as 
a whole, and of course, the person using it. In 
any event, this demands a negotiation between 
doctor and patient—as should any lens pre-
scription. My hope is to maximize the poten-
tial for more effective, more efficient use of the 
visual process. I want to challenge the system 
but not overwhelm it. In my experience, most 
compensating prescriptions are overwhelming 
the system in a different way. Compensating 
lenses often stifle flexibility in the visual system 
while ignoring or reinforcing various binocular, 
accommodative, and oculomotor deficiencies.

History
Kylie was an adopted 16-year-old at her initial 
evaluation. She first started wearing glasses at 
age six. Her glasses history is detailed in Table 
1. Kylie reported that it usually “took approxi-
mately an hour to adjust to every new prescrip-
tion.” Her most recent one (18 months before 
we met) took much longer and actually “never 
felt right.” She had no subjective complaints 
at our first encounter, reported only wear-
ing her glasses “when necessary,” and did all 
close work without them. Kylie reported that 
her glasses made her dizzy. She came to my 
office from a considerable distance because her 
mother was concerned about Kylie’s progressing 

Table 1. Glasses History

Age 11 OD: -0.75-3.75x155 
OS: -0.50-4.00x015

Age 12 OD: -1.75-3.75x152 
OS: -2.00-4.00x015

Age 14 OD: -2.25-3.75x155 
OS: -2.25-4.00x012

Age 14-Later in the year OD: -3.25-3.75x155 
OS: -3.25-4.00x012

Current glasses (according to mother this was the first Rx 
from age 14)

OD: -2.50-3.75x153              20/30 
OS: -2.50-4.00x015 (1BD)   20/40 
OU: 20/30-2
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nearsightedness and was looking for a different 
approach to managing the situation.

Based on the fact that Kylie was not comfort-
able with her current lenses, as well as on the 
thinking that all of her old prescriptions were 
helping nothing other than distance acuity, I 
wanted to take a different approach. She was not 
demonstrating acceptable visual development. 
Binocularity was weak, near stereo acuity was 
poor, she showed alternating central suppres-
sion, and she had less than adequate fusional 
ranges. Eye movements, particularly saccades, 
were below expected levels and elicited an 
unacceptable degree of stress, as evidenced by 
the excessive blinking (Table 2). I knew that 
I would only be able to use lenses to treat her 
due to geographical constraints. Based on the 
totality of my evaluation, and my optometric 
instincts and clinical experiences, I decided to 
trial frame something that even I thought was 
unlikely to do very much, but was interested to 
investigate as a starting point. I was admittedly 
surprised at Kylie’s immediate reaction to the 
lenses I tried, which ultimately became her new 
prescription:

Final Rx

 DVO OU -3.00;  OU 20/40-2+2;  
OD/OS 20/50ish

 NVO OU -2.00;  OU 1.0M 6-20”

Despite the reduced distance acuity, which I 
assumed would cause her to reject these lenses, 
Kylie was very happy with how the lenses felt 
and was not the least bit put off by the reduced 
clarity. The lenses were made and mailed to 
Kylie at home the following week. I recom-
mended that she return for follow-up in 3-6 
months.

Email correspondence from Kylie’s mom:

May 2, 2011 
Dr. Gallop, 
 
My daughter Kylie received her glasses 
in the mail on Saturday—and she loved 
them—and it put a smile on her face when 
she put them on. Thank you so much. Also 
thank you for the listing of Behavioral 
Optometrists in the area. 
  
I was wondering what my daughter can do 
at home to help her with vision improve-
ment.  
   
Thank you, 
P

Table 2. Initial Examination Findings

K readings OD: -3.00x165 
OS: -4.50x012 

Stereo (-) GF 200” Randot

Pursuits 90% w/ excessive blinking

Saccades 80% not crisp, w/ excessive blinking  
Z-axis: inconsistent, asymmetric

Retinoscopy Distance: -3.50-2.00 w/rule 
Near: -2.50 w/cyl

Maddox rod (near; measured w/MR OD and OS) Ortho horizontal and vertical

Prism bar ranges Distance: BO x/8/6 BI 6/6 
Near: BO 14/14/12 BI x/8/6
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June 7, 2011 
Dr. Gallop, 
  
Just thought I would give you an update. 
Yesterday Kylie got a physical at the school 
for field hockey, and they give the normal 
vision testing. Well, she had on her glasses 
the 3 (I think) and she did very well.....
she was able to see all the letters that were 
required. I was NOT there, so just going by 
what she said.  
  
Also, you know she seems so much happier, 
too. Guess it helped more than just her 
eyes. 
  
Thank you, 
P

June 22, 2011 
Dr. Gallop, 
  
Kylie is doing very well in her glasses and 
seems to be more outgoing. Never thought 
a pair of new glasses could do all that.  
   
When Kylie is driving (learner’s permit), 
the weaker glasses seem to work just great. 
However, she does need the stronger lens 
for night driving. Really wish we lived 
closer, but who knows, maybe in the near 
future we will be able to move back.  
 
Well, will close for now, but will update 
you along the way.  
  

Thank you, 
P

August 18, 2011 
Dr. Gallop, 
 
Kylie is making out just great with her 
prescription. Summer has been really busy, 
would love to visit PA but just too hectic.  
  
School is starting in a few weeks and I am 
just so glad Kylie has the right prescription 
for the first time......in I don’t know how 
many years. You don’t know how happy 
this makes me.  
  
Will keep you posted.

September 8, 2011 
 
Dr. Gallop, 
Thought I’d share this with you. Kylie is 
learning to drive, well, she was driving last 
night in the rain.....with windows steam-
ing up.....(I was having a hard time seeing 
out the window).....she was able to see very 
well in her glasses.

I re-evaluated Kylie one year after her initial 
evaluation. She had been wearing the -2.00 
lenses most of the time (Table 3).

Needless to say, I was somewhat surprised that 
Kylie loved her new lenses, considering that 
her distance acuity was worse than it was with 
her old glasses. The fact is that she absolutely 
preferred less acuity and no dizziness to more 
acuity and constant dizziness. I have not seen 
Kylie for three years, but in calling to check up 
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on her, I learned that she still uses the glasses 
she got from me and is now studying finance at 
James Madison University.

We are typically taught that maximum distance 
acuity is a must—anything else is simply unac-
ceptable. I suggest that you question this think-
ing whenever possible. Obviously, most people 
(and unfortunately, most doctors) still believe 
that this is the main reason to get their eyes 
examined. I do not examine eyes. I evaluate a 
person’s ability to make use of the enormous 
potential to use the visual process to meet their 
daily needs. I assess their visual needs, their 
overall situations, and try to determine how I 
can best contribute to their well-being. I was 
surprised to learn after several years in practice 
that the lenses prescribed for maximum acuity 

are not always the best treatment decision 
because they do not always provide the best 
comfort and performance. This is because such 
lenses are typically derived without consider-
ation of either the visual process or the person 
as a whole. Because of this, maximum acuity 
lenses can cause or exacerbate more problems 
than they solve. My main purpose in sharing 
this case is to stimulate thinking outside the 
box. Don’t stop with acuity—and don’t neces-
sarily start with acuity. 

Considering all of this, it is important to deter-
mine how the lenses, particularly compensating 
lenses, will influence the totality of the visual 
process, how the prescription will influence 
comfort, performance and the ongoing devel-
opment of the visual process and the person.

Table 3. Data from Examination One Year Later

Current Rx OD: -2.00 20/50 
OS: -2.00 20/70 
OU: 20/70 

K readings OD: -3.50x163 
OS: -3.62x016

Stereo (-) GF 100” Randot; 70” Randot w/ -2.00

Pursuits 95% w/ excessive blinking

Saccades 95% mostly undershoots; no excessive blinking  
Z-axis: fairly consistent, more symmetric

Retinoscopy Distance: -2.00-2.00x180 
Near: same as distance

Maddox rod (near; measured w/MR OD and OS) Ortho horizontal and vertical 
intermittent central suppression OS only

Prism bar ranges Distance: BO x/4/4 BI 6/4 
Near: BO x/10/8 BI x/8/8
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Prism Treatment for Strabismus 
Alicia Groce, OD

Southern college of optometry, Memphis, tennessee

Jill, a 13-year-old white female, was first seen in 
March of 2016 for an acute contact lens-related 
red eye. At her exam, she also complained 
of longstanding double vision that occurred 
on and off throughout the day and occa-
sional headaches in the afternoon. She noted 
that when she saw double, the images were 
diagonally displaced. Her past ocular history 
consisted of an outward eye turn as a child and 
previous strabismus surgery at age 5. She noted 
that after the surgery, her eyes were straight for 
a little while but then started drifting again. She 
had been having double vision for years but did 
not think anything could be done about it since 
she had already had surgery. Her medical his-
tory was positive for Spina Bifida and Attention 
Deficit Hyperactivity Disorder. Her medications 
included Concerta® and Kapvey for her ADHD. 
Her early childhood medical history and family 
history were limited as she was adopted at age 4. 
She was in the 7th grade and was struggling with 
math. She was in resource classes for math and 
regular education classes for her other subjects. 
Overall, she was performing below average 
in school. At her initial exam, she was treated 
for her acute contact lens-related red eye and 
scheduled for a vision therapy evaluation to 
investigate her binocular status, diplopia, and 
headaches further. A copy of her records was 
requested from the strabismus surgeon.

She returned for her vision therapy evalua-
tion one month later with the same complaint 
of longstanding diplopia and occasional head-
aches in the afternoon. She noted that in the 

morning she was rarely symptomatic and that 
her symptoms usually began around lunchtime 
or early afternoon. Her records indicated that 
at age 5 she had a concomitant intermittent 
right exotropia that was worse at distance than 
near. She underwent a recession and resection  
surgery on her right lateral rectus in September 
of 2008. She was reported to be exophoric upon 
follow-up post-surgery in October of 2008, as 
well as at her last follow-up in April of 2009. 
Her vision therapy evaluation was conducted in 
the afternoon, and she reported she felt a head-
ache coming on and was intermittently seeing 
double. The findings from her vision therapy 
evaluation are shown in Table 1.

The patient was diagnosed with an Intermittent 
Right Exotropia and an Intermittent Right 
Hypertropia. The patient and her mom were  
educated that she seemed to have a decent amount 
of control over the horizontal portion of her eye 
turn, but the vertical portion was more difficult to 
control. Several treatment options were discussed 
with the patient and her mom:

1. Treat hypertropia and exotropia with prism
2. Treat hypertropia with prism and enroll 

patient in vision therapy to help her learn 
to control her eyes better and to reduce 
symptoms

3. Refer for consultation about subsequent 
strabismus surgery

4. Monitor

The patient and her mom decided to go home 
and talk to the father about the different options 
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and call to schedule a follow-up. The patient and 
her mom were educated that she would need to 
come back for a follow-up to be fit with prism if 
she decided on the prism only or the prism and 
vision therapy option. The patient’s mom never 
called to schedule her follow-up.

The patient then returned for a follow-up visit 
in February of 2017 with a chief complaint 
of frontal and temporal headaches that were 
occurring every afternoon for the last several 

months. She noted that her headaches usually 
started after lunch and were associated with 
eyestrain and diplopia. She reported taking 
Tylenol almost every afternoon and having to 
lie down after school to help the headaches sub-
side. She noted that she had experienced dip-
lopia for several years that occurred on and off 
throughout the day and was more constant in 
the afternoon. The patient was now in the eighth 
grade, and her course load was becoming more 
difficult. The patient came in for an afternoon 

Table 1. Vision Therapy Evaluation Exam Data: April 2016

teSt

Lensometry OD: plano-1.50x165 
OS: -2.25-0.75x180

Distance visual acuity (cc) 

Near visual acuity (cc)

OD: 20/20- 
OS: 20/20 
OU: 20/15-3

OD: 20/30- 
OS: 20/20 
OU: 20/20

Pupils PERRLA (-)APD

EOMs Grossly full, diplopia in left gaze 
OD: Overaction IO and slight restriction in temporal gaze

Confrontation fields Full to finger counting

Stereopsis 40” Randot 

Color vision (HRR#4) Normal 

Binocular posture

Cover test

Distance (cc): 18 IRXT, 14 IRHT 
Near (cc): 18 IRXT, 14 IRHT 
*patient maintains fusion until stress placed on the system or dissociated

NPC 14cm/18cm

Amplitude of accommodation OD: 11 
OS: 12

Worth 4 dot Fusion light and dark (primary gaze, right gaze) 
Suppression OD light and dark (left gaze) 

Refraction OD: plano-1.75x170    20/20 
OS: -2.00-1.00x018       20/20 

Vergences (near) BO: x/30/7 
BI: x/18/6 
BD: x/15/11 
BU: x/7/0 
*no blur noted in phoropter

DEM Vertical: 28 sec, z=+0.88 
Horizontal: 38 sec, z=-0.11 
Ratio: 1.35, z=-2.08
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appointment and noted that she already had a 
headache when the exam started. The findings 
from her exam are found in Table 2.

The patient was diagnosed with Intermittent 
Exotropia and an Intermittent Right 
Hypertropia. The patient and her mom were 
presented with the same treatment options as at 
the previous visit.

The patient and her mom decided that since 
her symptoms had increased and her course 
load would only continue to increase with her 
starting high school in the fall, they would try 
prism. They noted that at the time they were 
unable to commit to weekly vision therapy ses-
sions and wanted to try the prism glasses first to 
see if they would help. The patient was educated 
that she seemed to have pretty good control of 
the horizontal portion of her eye turn, but the 
vertical portion was more difficult to control. 
Different amounts of vertical prism were trialed 
first to determine the best prism prescription. 

The patient tried 5, 6, 7, and 8∆ BD over the right 
eye in a trial frame over her contact lenses in 
the office. With each prism amount, the patient 
was asked whether she saw single or double, 
her cover test was measured, and she walked 
around while using the prism. With 8∆ BD OD, 
the patient was able to fuse and noted that her 
vision was more comfortable. By relieving the 
vertical stress on her system, the patient was 
able to converge on her own to maintain single 
vision. The patient was prescribed plano glasses 
to wear over her contacts with 4∆ BD OD and 4∆

BU OS. Since the patient would have to order 
plano lenses and did not want to have a “sticker” 
on her lens, it was decided to grind the prism 
into the new lenses instead of using a Fresnel 
prism. Since the patient noticed most of her 
symptoms in the afternoon, she was educated to 
wear the glasses starting in the afternoon when 
she started to recognize eyestrain or started to 
see double. The patient was educated to return 
for a follow-up after wearing her new glasses 

Table 2. Follow-up Exam Data: February 2017

teSt

Contact lens prescription OD: plano-1.75x160 
OS: -2.00-0.75x020

Distance visual acuity (cc) 

Near visual acuity (cc)

OD: 20/25+ 
OS: 20/25+ 
OU: 20/25+ 
OD: 20/25+ 
OS: 20/25+ 
OU: 20/20

Pupils PERRLA (-)APD

EOMs Grossly full, diplopia in left gaze 
OD: Overaction IO and slight restriction in temporal gaze

Confrontation fields Full to finger counting

Stereopsis 40” Randot 

Binocular posture

Cover test

Distance (cc): 12 IRXT, 18 IRHT 
Near (cc): 14 IRXT, 10 IRHT 
*patient maintains fusion until stress placed on the system or dissociated

NPC 9cm/15cm

Amplitude of accommodation OD: 12D 
OS: 12D
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for 4 weeks to re-evaluate her binocular system 
and to determine whether the vertical prism 
amount needed to be adjusted or if horizontal 
prism should be added.

The patient returned for her follow-up two 
months later in April of 2017 and noted 
improved comfort with her prism glasses. She 
had been wearing her prism glasses every day 
starting around lunchtime, removing them after 
her homework. She reported that she no longer 
experienced double vision with her glasses on. 
She did note that she still experienced head-
aches in the late afternoon even with her prism 
glasses on. She presented to clinic wearing her 
contact lenses and prism glasses and noted that 
she had a headache. The patient’s exam findings 
are found in Table 3.

Based on the exam findings, additional verti-
cal prism was trialed, in addition to horizon-
tal prism, to help relieve the patient’s eyestrain 
and headaches. Horizontal and vertical prism 
were added on top of the patient’s habitual 

vertical prism prescription until the patient 
noted improved comfort. The patient main-
tained fusion on Worth 4 Dot, and her cover 
test improved to 6 XP, 3 RHP at distance and 
8 XP’, 3 RHP’ at near with the following prism 
prescription: OD: 3∆ BI, 5∆ BD; OS: 3∆ BI, 4∆ BU. 
The patient wore the new horizontal and verti-
cal prism prescription in a trial frame for half an 
hour and walked around the office. She main-
tained a phoric posture and reported improved 
comfort. The patient was prescribed the new 
prism prescription to wear full-time at school, 
and she was told to return in 4 weeks for a fol-
low-up to evaluate her binocular system with 
the new prism prescription.

Unfortunately, the patient never returned for 
her follow-up but was contacted to follow up on 
her symptoms. She reported wearing her prism 
glasses all day at school and for homework and 
no longer was experiencing diplopia. She also 
reported that her headaches had dramatically 
improved. She noted that her schoolwork was 

Table 3. Follow-Up Exam Data April 2017

teSt

Contact lens prescription OD: plano-1.75x160 
OS: -2.00-0.75x020

Distance visual acuity (cc) 

Near visual acuity (cc)

OD: 20/25- 
OS: 20/25+ 
OU: 20/20 
OD: 20/30 
OS: 20/25 
OU: 20/25

Pupils PERRLA (-)APD

EOMs Grossly full, diplopia in left gaze 
OD: Overaction IO and slight restriction in temporal gaze

Confrontation fields Full to finger counting

Stereopsis 30” Randot 

Binocular posture

Cover test

Distance (cc): 18 IRXT, 12 RHP 
Near (cc): 10 IRXT, 6 RHP 
*patient maintains fusion until stress placed on the system or dissociated

Worth 4 dot Fusion distance and near (light and dark)
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easier and that the glasses had made a big dif-
ference for her.

Prescribing prism can be a good option 
for patients who are experiencing diplopia, 
eyestrain, or headaches from a binocular vision 
problem. Prism is most useful when a bin-
ocular vision problem occurs constantly and 
consistently throughout the day. This case dem-
onstrates how carefully listening to a patient’s 

needs and creative prescribing are helpful to 
address a patient’s symptoms. In this case, 
the patient was able to wear her prism glasses 
during the school day, when her visual system 
was under the most stress. Prescribing prism in 
this way allowed the patient to maintain clear, 
comfortable, single vision in a stressful environ-
ment when her binocular system was not able to 
do the work by itself.
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A Case of Color to the Rescue
Paul Harris, OD

Southern college of optometry, Memphis, tennessee

In all the applications of lenses over the years, 
using color specifically as an aspect of treating 
life conditions may be one of the least-har-
nessed variables. In this case, the use of color, 
first in ophthalmic lenses and then finally in the 
form of custom-tinted soft contact lenses, was 
nothing short of life-transforming.

Background
The history of medical uses of color is actually 
quite long. However, optometry primarily has 
used color just as a way to enhance looks (cos-
metically) or to decrease the overall amount of 
light coming in to deal with sunlight or glare 
during the day. In the late 1800s and early 
1900s, Edwin Babbitt1 and Carl Loeb2 used  
colored lights specifically in treating jaundice 
and some other disorders. Harry Spitler, in 
his work, The Syntonic Principle3, discussed 
using light therapeutically for helping people  
reestablish a homeostasis both within and 
between their sympathetic and parasympa-
thetic systems. The theoretical construct is that 
once this balance was established, the body 
would then heal itself or be strong enough to 
resist new stresses and strains trying to destroy 
the person’s equilibrium. What emerged from 
his work is embodied in the clinical work of 
those who provide syntonic treatments to their 
patients.

Notable for the profession of optometry was 
the work of Darell Boyd Harmon, PhD,4 who 
worked closely with the late Robert A. Kraskin, 
OD5 in understanding the role of light and color 

on one’s ability to pay attention and to allow the 
human body to work efficiently. They helped 
us understand what the optimal light ratios 
for different tasks between the foreground and 
background and the best color temperature and 
distribution of light to perform the tasks of our 
modern day living were. In general, they stated 
that the further from the sun’s natural color 
temperature a light source was, the worse it was 
for health. They also showed that too much light 
on a task, resulting in very high contrast levels, 
caused binocular problems, as the system had 
difficulty in keeping balanced the demands of 
Centering and Identification.

Helen Irlen6 popularized color treatments, get-
ting much publicity via her ill-named Scotopic 
Sensitivity Syndrome. As studies by Mitch 
Scheiman, OD7,8 showed, those who were aided 
by color overlays or tints, in terms of read-
ing faster or with better comprehension, had 
underlying binocular problems and benefit-
ted over the long-term much better by getting 
optometric care, including the appropriate plus 
lenses for near and vision therapy if needed.

Then along came the work of Arnold Wilkins, 
DPhil at the University of Essex, who developed 
the Intuitive Colorimeter (IC), which is cur-
rently sold by Cerium.a This was a nifty device 
that allowed the tester to move through color 
space and to control the hues of light projected 
onto various targets over the full color space 
in terms of wavelength, but over a very limited 
a. https://ceriumvistech.com/precision-tinted-lenses/
intuitive-colorimeter/
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range of saturations. This work was in direct 
competition to the work of Irlen and has had a 
fairly significant uptake in the UK, although less 
so in other parts of the world.

In some other disciplines, the links between 
color and mood and conditions such as depres-
sion, seasonal affective disorder (SAD),9, 10 and 
jet lag phenomena11, 12 have been studied as well. 
From this as ground, my particular interest has 
been in seeing how color can be used in those 
cases where our conventional optometric tools 
are, with our current understanding of human 
behavior, falling short of the mark. In particular 
right now, my biggest interest is in cases of mild 
traumatic brain injury (mTBI), migraines, and 
seizure disorders. This case involves a patient, 
JS, who has all three things working against her.

Crisis-Oriented History
When JS came to me, she was in a kind of crisis 
mode of operating, doing everything she could 
to get through her day at work and be ready the 
next day to do it again. I approached her care 
at the beginning in a very problem-oriented 
manner, similar to how we might work with 
an mTBI patient. Thus, the initial history and 
care was highly focused on her conditions, as 
outlined here. JS began riding horses at the 
age of two, and she did not wear helmets while 
riding, as is the norm now. She sustained her 
first concussion at the age of four or five; she 
could not remember exactly. By the age of 12 
(in 1978), she had sustained from six to eight 
concussions. During this time, she was seen 
by her pediatrician, and he diagnosed her as 
having convulsions, which he attributed to her 
getting overheated. In 2004, she was involved in 
a car accident, and soon afterwards had a brain 
bleed, which resolved without surgery. Later 
on, the convulsions began to be called spells. 
To treat these, her doctors prescribed a number 
of medications, including Trileptal (oxcarbaze-
pine) and Keppra (levetiracetam), which did 
not work well at all.

At the time I first saw JS, she had been on 3500 
mg/day of the Keppra, which is 500 mg over 
the maximum daily recommended dose, along 
with 150 mg/day of Lyrica (pregabalin). She had 
been on those medications at those levels for 
about five years; they had eliminated all grand 
mal seizures during that period of time. Her last 
petit mal seizure was about two years prior to 
our first visit.

She described very vivid auras that preceded 
her events, which will be explained. At first 
she noticed seeing what she called “visual tun-
nels.” As she went on to describe these, it was 
apparent that there was a tunneling of her visual 
fields, and she saw a sort of cone of vision, 
which got rather small at times. During the 
auras, she could not hear things around her, 
nor could she respond to questions. She nearly 
always got a strong smell of alcohol, and she got 
a metallic taste in her mouth. Her children said 
that during those times, she made noises, and if 
she did move, her movements were quite jerky. 
This phase lasted from 20-30 minutes, and she 
emerged from this feeling like her head was in a 
vise. Fluorescent lights seemed to be one of the 
triggers of the auras.

When she had auras, there were three differ-
ent pathways along which things followed. 
About 10% of the time, she just had a headache, 
which could go away over a short to moderate 
amount of time without need for any additional 
medication. Eighty percent of the time, she got 
a full-blown migraine, in spite of the medica-
tion she was taking. Even scarier for her and 
those around her was that 10% of the time, she 
would go to full-blown seizures. Before medica-
tion, these would be either petit or grand mal 
in nature. With the medication, they took the 
form of absence seizures. She was having 8-10 
of these auras a week, which meant that nearly 
her entire life was affected by what was happen-
ing to her.
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During my years in private practice, I had used 
a book of Roscolux theatrical lighting gelsb to 
great effect with patients like JS. Fortunately, 
I had brought this book with me to Southern 
College of Optometry (SCO) and was pleased to 
find that SCO also had the Intuitive Colorimeter 
(IC)c, as mentioned earlier. Pushed by several 
other needy cases at SCO, I developed a testing 
protocol for the use of color, which first goes 
through a series of probes with the IC alternating 
with non-therapeutic stimuli (no actual color 
was part of the light; it was as pure of a white as 
the IC could provide as a reference, or as I like 
to think of it, a cleansing color). We usually do 
the IC first, and if that fails to make enough of 
a change, we shift over to the Roscolux filters. 
The filters go to much higher absorption levels, 
meaning the color is much more intense, and 
it filters out much more of the light coming in, 
which the IC cannot duplicate.

Using the IC, we found the hue number 240 and 
the saturation of 50 for JS. (NOTE: these num-
bers are proprietary to the IC system by Cerium 
and do not relate directly to standard color 
notation systems.) We further tweaked this to 
the hue of 225 and a saturation 50. Due to the 
severity of JS’s symptoms, we also probed with 
the Roscolux filters and found that she tended 
to like many of the filters in the blue spectrum, 
as well as with some green in them. Our plan 
was first to tint some ophthalmic lenses for her 
based on the IC testing results, and if these made 
a difference, to proceed to custom tinting of her 
soft contact lenses. Generally, I have found that 
if the color in the glasses helps, putting the filter 
on the cornea and blocking as much of the light 
as possible going into the eye yields superior 
results. I had been doing custom tinting of soft 
contact lenses in my private practice when sev-
eral of my mTBI patients led me down this path, 
and it was life-changing for them as well.

b. http://us.rosco.com/en/products/catalog/roscolux 
c. http://www.ceriumoptical.com/vistech/colorimetry.aspx 

Figure 1. The printout from the software that comes with the Intuitive Colorimeter. In two boxes in the upper left hand 
part of the screen, I input the hue of 225 and the saturation of 50.
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Figure 1 is a screen shot of the software from 
Cerium. This shows that the transmission curve 
to the lower right is what we are after, and it 
transmits 19% of the light, with the peak at 
about 480 nanometers. The box on the lower 
left shows, from the IC color trial lens set, that 
this could be made with a combination of four 
different lenses: Blue A5, Blue D2, Turq C3, and 
Turq D2. Cerium supplies two of each of all of 
the lenses in the matrix. We put the four lenses 
together and held one set in front of each eye. 
She looked through them and immediately felt 
a relaxation come over her, with tension releas-
ing and her breathing becoming more full and 
slower. We turned on the fluorescent lights in 
the room, first half of them and then the rest, 
and she still felt good. We walked over to a 
window in an adjacent room; she looked out 
during the middle of the day and felt quite good. 
These were all wonderful signs, so we decided 
to make up this tint in a pair of glasses with her 
prescription (Figure 2).

She found that many of her symptoms were 
reduced, but they had not been eliminated. We 
both wanted more, so we began working on tint-
ing her contact lenses (Figure 3). As of the time 
of this writing, the company who sells the kits of 
solutions and dyes to make these custom-tinted 

soft contact lenses is being purchased, and the 
buyer is unknown to us right now. The president 
of the company (Softchrome, Inc.)d assured me 
in direct communication that all of the products 
will continue to be made and to be available for 
the applications for which we are using them.

Since JS was first seen at SCO as a patient, she 
had tried several different brands and types 
of soft contact lenses. The recipe guide from 
Softchrome is a good place to start (Figure 4), 
but nearly all of the custom tints that I have 
done have been well beyond the darkest tints 
covered in the guide. What this means is that 
there is a lot of trial and error in working to 
find a tint that works for each person. There is 
no one color for a particular condition; each 
person who benefits from color seems to need 
and to benefit from a customized color. There 
are trends for sure, and tints in the blue and 
blue-green part of the color spectrum are more 
popular, but some very similar cases seem to 
require very different colors.

What happened as I began working on JS’s lenses 
was that the lenses she was wearing at the time 
would just not hold the dye. She had to be refit 
into a different brand, and only then could we 
work on getting the color correct. With a new 
brand of contact lenses, we got it. We ended up 
using five drops of the blue dye and one drop of 
the aqua dye and leaving the lenses in 1 ml of 
the activator solution for two full hours. It took 
about 6-8 pairs of lenses with different times in 
varying amounts of the activator solution until 
we got what JS needed (Figures 5 and 6).

Had we both known how much these contacts 
would change her life, I would have moved 
working out the tint formula and contact lens 
fit up to the top of my to-do list much sooner. 

Figure 2. JS with her glasses in place.

d. Softchrome Custom Tinted Soft
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A couple of days after getting the contacts, she 
wrote the following:

Good afternoon Dr. Harris, I hope this 
e-mail finds you well. I want to give you 
a brief update on the tinted contacts 
you made for me due to my sensitivity 
to fluorescent lighting. They are working 
extremely well; they have changed my life  

in a very positive way. I can now work 
without having to wear my sunglasses. I 
am not tired at the end of my work day 
due to the exposure to the fluorescent 
lighting, and I can actually read after work 
without my reading glasses after I take the 
tinted contacts out. It is amazing, and I 
thank you again for what you have done 
for me.

Figure 4. The recipe guide.Figure 3. The starter soft lens tinting set by  
Softchrome, Inc.

Figure 5. JS with her contact lenses in and her 
“readers” for the computer on her head.

Figure 6. A close-up of the contact lens on her eye.



64

But the best was yet to come. While working on 
her lenses, I had made a darker and a lighter set. 
The lighter set had been in the dye and activa-
tor only 90 minutes and the darker set the full 
120 minutes. While wearing the darker pair of 
lenses, she now reported that she had not even 
had an aura for two full weeks! She tried the 
lighter pair one day, and she got a mild head-
ache. This was repeated again after a few days, 
so we decided to make only the darker lenses 
for her from that point forward.

Now, I hesitate to add this last bit, but I hope 
you find it food for thought. Over a relatively 
short period of time, JS reported something, 
which has been repeated by others. At first 
I discounted it, but after you hear it over and 
over, you finally pay attention. She reported 
that colors, which first were masked with the 

blue-green, now looked totally normal through 
the tinted contact lenses. So not only was JS now 
aura-free, meaning that all the sequelae which 
came afterwards also were gone, but she could 
see colors normally. When given an Ishihara or 
Dvorine color test now, she passes with flying 
colors, to use an apropos phrase.

The use of color to facilitate health in the face 
of serious systemic conditions is not a tool that 
is used on a daily basis by optometry. However, 
it is a tool, which when used appropriately, 
can positively alter a person’s life in a dramatic 
way. JS was just such a case, one that drives me 
every day, to work to find out how to make an 
inexpensive testing system and tinting system 
available in an open-source format so that more 
people may get the benefit of optometrically 
prescribed custom tinting.
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Binasal Occlusion  
in a Child with Esotropia and  

Developmental Delay
Kristi A. Jensen, OD

Western University of health Sciences, pomona, california

Emma was first seen in our office for a consul-
tation when she was 10 months old. She was 
the youngest of five children, and her mother’s 
main concern was that although Emma’s eyes 
had the ability to “go out to the corners…she 
would rather turn her head instead to see.” The 
mother reported that Emma’s eyes tended to 
turn in, especially the right eye. Emma’s health 
history was positive for lissencephaly with asso-
ciated microcephaly and developmental delays. 
Her birth history was without complication. 
She was born at 37.5 weeks via c-section due 
to breech presentation. She had been in physi-
cal therapy since she was two months old and 
was doing occupational therapy as well. She 
was currently taking Xopenex and Flovent for 
wheezing and respiratory concerns. She had no 
allergies. Family history was positive for strabis-
mus, amblyopia, and allergies.

Emma had had a recent follow-up with her 
ophthalmologist, the complete records of which 
we reviewed. Developmentally, they noted that 
she had low tone and left-sided weakness, and 
she was unable to sit on her own yet. The find-
ings indicated at that visit that her vision was 
20/94 OU. She could abduct both the right and 
left eye with a doll’s-head maneuver, ruling 
out a bilateral abduction deficit that was ear-
lier suspected. They noted that they still could 
not rule out any visual field defects. The doctor 
denoted an orthophoria and that Emma’s eyes 
were “straight in primary position.” Her ante-
rior segment ocular health was normal, and 

her pupils were round and reactive to light with 
no afferent pupillary defect. Her pressures in 
each eye were soft by finger tension. The pos-
terior pole was evaluated several visits prior; 
the retina appeared healthy, but the right nerve 
was slightly smaller and was labeled as pos-
sibly hypoplastic. The doctor did not mention 
any new concerns at her most recent follow-up. 
They instructed her to return in six months. If 
the eyes did tend to deviate inward, they asked 
that she return sooner; however, it was noted 
that they would not do any surgical procedure 
to move the eyes outward.

During her initial consultation with another 
doctor in my practice, Emma was noted to 
have full range of motion with effort. Her  
ability to complete a pursuit movement was 
variable. Initially, her eye movements appeared 
as a Duane’s-type abduction deficit; with rep-
etition, it was seen that abduction was possible. 
Visual attention was good with the meteor 
storm spinning light wand target (Figure 1). 

Figure 1. Meteor Storm LED spinning light wand
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It was noted that she disliked having her left 
eye covered more than her right. Esotropia 
was found to be constant at distance and near. 
A yoked prism evaluation was performed; no 
direction of yoked prism gave a repeatable posi-
tive postural, behavioral, or otherwise change 
at the time of this evaluation. Retinoscopy was 
attempted without good success. Hyperopia 
was found, but the fluctuation of the amount, 
along with unstable fixation, did not allow for a 
definitive amount to be quantified accurately. A 
cycloplegic evaluation with dilated fundus eval-
uation was scheduled. At the completion of this 
initial visit, Emma was diagnosed with:

•	 Esotropia
•	 Oculomotor dysfunction
•	 Hyperopia

Emma returned six weeks later on her 1st

birthday. This was when I had the privilege of 
meeting Emma for the first time. There had been 
no changes in her health since the previous visit. 
Visual acuity was evaluated with Cardiff cards. 
Only OU was able to be tested, and acuity was 
found to be 20/80. A constant right esotropia was 
noted, although it was unable to be measured 
(likely somewhere between 20-30Δ at distance 
and near), and pupils were equal, round, and 
reactive to light with no afferent pupillary 
defect. A cycloplegic evaluation was performed. 
Following dilation, Emma was found to have 
+2.25 OU with Mohindra retinoscopy. The 
posterior pole findings revealed no concerns 
with the retina. The cup-to-disc ratios were 
small, and both nerves appeared to be pale in 
color. I recommended prescribing +2.00 OU for 
her initial prescription. It was my hope that we 
could use the plus to attempt to move the eyes 
out if there was any amount of the esotropia that 
was accommodative. Trial frame did show some 
movement of the eyes. Although I typically do 
not prescribe close to the full wet amount, I 
knew in this case that I would be seeing this 
patient back frequently and could change and 

lower the amount as needed if she was still 
undergoing emmetropization. I also had in 
mind that the potential for binocularity and 
alignment was likely if the results in the previous 
doctors’ notes were correct in that she did have 
alignment in primary gaze. My hope was to get 
her back to this quickly. I went over the findings 
with Emma’s mom and told her that I would 
discuss my recommendations with the doctor 
she initially saw in our office for consultation. 
After discussion with this doctor, it was decided 
that we would prescribe a +2.00D OU, but that 
doctor had a desire to trial yoked prism on top 
of this correction for hyperopia to see whether 
there was any additional improvement. On 
a date following, the doctor was able to trial 
yoked prism with the patient and noted some 
improvement in visual posture with 5Δ base 
down OU. Mom agreed that she would like to 
trial this, and a prescription was released for full 
time wear (+2.00 DS with 5Δ base down OU).

Following this visit, mom asked, since she had 
another child who was doing vision therapy 
in our office for strabismus and amblyopia, 
whether it might be beneficial to develop a plan 
for Emma to do vision therapy as well. She had 
several goals for Emma, including having her 
be able to control the strabismus, decreasing the 
frequency of the esotropia, helping her in devel-
opment, supporting the integration between 
vision and movement, and maximizing her 
potential. We were definitely open to trying.

A few weeks later, at the initial session, mom 
noted that with just the glasses, she felt that 
Emma’s eyes were straighter and that people 
made comments to this effect as well. When 
she took off her glasses, however, the right eye 
turned in a lot. The initial two sessions of vision 
therapy were exploratory, identifying what 
might be possible for Emma to do and observ-
ing how Emma interacted with toys and objects 
in her environment. We noted that she had dif-
ficulty bringing her head up and that she was 
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acquiring information by putting objects in 
her mouth. We saw that eye movements were 
slightly separate from her head movements. 
She would make a saccade with her eyes, but 
it would be followed by head movement 1-2 
seconds later. We also noted that over time, 
she would independently press musical flow-
ers, indicating some visual motor ability. Also, 
being attuned to the fact that doctors were still 
unsure of whether her peripheral visual fields 
were intact, we noted that she attended equally to 
right and left fields. However, she did ignore the 
right field when fatigued.

Emma attended six sessions of vision therapy 
over the next 5 months. This allowed us to provide 
mom with specific strategies for visually guided 
play in order to encourage continued vision and 
motor development. These strategies included 
using small toys/objects so that Emma was able 
to interact with them by grasping, encouraging 
an upright posture by being supported in a 
seat, encouraging tracking toys in all positions 
of gaze (initially in a small area in her primary 
gaze, working to a larger and larger diameter), 
and encouraging visual scanning while Emma 
was on her stomach when she became more 
accepting of this position. These ideas could be 
passed along to Emma’s occupational therapist 
since they had been trying to incorporate vision 
into their activities as well.

At follow-up, mom mentioned that Emma had 
begun wanting to take her glasses off recently. 
There was otherwise no change in symptoms, 
findings, or health status. Visual acuity was 
finally able to be measured monocularly and 
was found to be 20/160 in the right eye and 
20/80 in the left eye. Her motility was full; a 
constant right esotropia was present at dis-
tance and near, and when an object went into 
her right gaze, she turned her head to look in 
that field. In all other areas of gaze, she looked 
with only her eyes. With a target held centrally, 
a peripheral target was introduced. Through 

movement, her kinetic fields were found to be 
full, as she would look in all fields to the target in 
motion. Retinoscopy showed a slight decrease in 
the Rx to +1.50. She tended to look around more 
and was able to maintain good fixation on me at 
an intermediate distance with this prescription. 
In trialing prism, we decided to keep the 5Δ BD
OU in the Rx based on her behavioral responses 
with differing amounts and directions. We had 
the parent get the Rx re-made with the lower 
amount of correction for hyperopia and kept the 
yoked prism. At this visit, I noted that alignment 
had not been impacted with therapy, but track-
ing was progressing, which had been our initial 
focus.

After this visit, two more sessions of in-office 
vision therapy occurred before they had to 
stop due to insurance. Four months follow-
ing this last session, they returned to see me 
in the office. Emma was then 22 months old. 
Mom noted an increase in the frequency of the 
eye turn. This was brought to light when sev-
eral outside friends and Emma’s occupational 
therapist had happened to mention this to mom 
recently, which prompted her to bring Emma 
back in. Mom also mentioned that Emma had 
been taking off her glasses like she was doing 
prior to the change in prescription. I was unable 
to assess visual acuity at this visit because Emma 
would not attend to any of the preferential look-
ing targets. Motility was full, although it was 
noticeably more difficult for her to use the right 
eye. Retinoscopy showed no difference in the 
refractive error, still measuring +1.50 OU. We 
did another prism evaluation; she was accepting 
of 5Δ BD OU and 6Δ BD OU, but with 7Δ BD she 
would pull away, and the left eye would actu-
ally go in. Attempting BU, she would not even 
keep the glasses on. A constant right esotropia 
was noted at near, as seen in Figure 2A, and 
although she would not stay still enough for 
me to measure it, it was visibly turned in at a 
greater angle then any of her previous visits. At 
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this point I considered what other tools I had 
in my toolbox for treatment and I placed bina-
sal occluders on her glasses. Her eyes appeared 
cosmetically aligned (Figure 2B). She followed 
some toys with a sustained pursuit movement 
with both eyes, and she was able to perform 
saccades looking in right and left  gaze with and 
without an auditory component. We discussed 
keeping this occlusion on full time. We photo-
copied the glasses (Figure 3) so that if they came 
off  or needed to be cleaned, mom could re-apply 
them easily. We used Scotch brand Removable 
Tape for our binasals. Th is works well, as the 
tape sticks to the lenses, but the adhesive is 
even and light, so it does not leave any residue. 
Th e tape is also very easy to remove from any 
spectacle surface. Mom was very excited to try 
this form of occlusion and to see what progress 
could be made, especially aft er the change in the 
exam room and since vision therapy was not an 
option for them currently. I asked her to return 
to the offi  ce in four weeks. We decided not to 
change any of the components of the actual 
prescription but to wait to see the impact of the 
binasals.

Application of the binasals was done by approx-
imating. I did not use a Streff  wedge or any aid 
in this case. I made sure that the binasal sloped 
inward to allow for convergence at near. I placed 
the edge of the binasal on the nasal border of 
the pupil. I usually align the tape with the nasal 
border of the iris, but she responded better with 
it at the pupil border.

Mom followed up in eight weeks as Emma had 
been hospitalized with RSV and pneumonia 

over the holidays; she was doing much better at 
the time of the visit. Mom was very excited to 
share their progress. Emma had been wearing 
her glasses most of the time now. Her eyes were 
much straighter, and she had had friends again 
stop her to comment that they noticed this 
even without mom prompting them or asking. 
Visual acuity was only measurable at this visit 
to 20/200 with Cardiff  cards as Emma refused 
to look at the test aft er this point. I attempted to 
measure the angle of deviation without her Rx, 
but she would not have it; however, at near she 
appeared aligned, as shown in Figure 4A. With 
her Rx on, she measured between 10 and 25Δ of 
constant right esotropia at distance and ortho-
phoria at near (Figure 4B). I know that this is 
a big range at distance, but it was constantly 
changing as she moved, and it was almost 
impossible to encourage steady fi xation at far. 
At this time, I did adjust the binasals by moving 
the occlusion over the left  eye a little further 
out temporally. Th is made the binasal wider; 
however, the eye was closer to alignment when 
she gazed in the distance and was still aligned 
in primary gaze at near (Figure 4C). I made 

Figure 2A. Emma without binasals Figure 2B. Initial application of binasals

Figure 3. Photocopy for the parents (and the chart)
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another photocopy of the glasses for mom, and 
I asked them to return to see me in eight weeks 
for follow-up (Figure 5).

In eight weeks, Emma and her mom faithfully 
returned for follow-up, near her 2nd birthday. 
Mom noted that Emma recently began to dislike 
the tape on her glasses and that she would pull 
her glasses off . Mom noted that even with her 
glasses off , Emma’s eyes seemed straight. Visual 
acuity was measured at 20/128 OU with Cardiff  
cards. At this point, Emma just kept saying no 
and shaking her head. Mom said that she just 
had learned this word in the last few days and 
that we were not going to get farther with that 
test, so we moved on. Cover test with the pre-
scription at near showed an intermittent alter-
nating esotropia of approximately 25Δ. Th ere 
was signifi cant head movement to contend with 
in our attempt to measure. Retinoscopy over 
the glasses showed slightly less hyperopia, but 
when we trialed it over the top, Emma would 
consistently pull away as if she did not like it. 
We changed the sizes of the binasals and ended 
up taking off  the binasal on the left  eye and only 

leaving the one on the right. Emma was accept-
ing of this, and the left  eye remained fi xated 
straight ahead. We decided to leave the actual 
prescription alone at this time and only adjust 
the binasals. A photocopy of the glasses was 
again made for mom (Figure 6), and follow-up 
was scheduled for 12 weeks.

At that visit, mom noted that Emma no longer 
wanted to keep her glasses on. She would 
immediately take them off  and even had begun 
biting if the parents tried to put them back on. 
Sometimes, if they put them on fi rst thing in the 
morning, she would wear them, but when she 
took them off , the right eye seemed more turned 
compared to days when she had not worn them 
at all. At this visit, Emma’s mom reported that 

Figure 4A. Alignment without glasses at follow-up Figure 4B. Alignment with glasses only at follow-up

Figure 5. Photocopy for parents, wider left binasal Figure 6. Photocopy for parents, discontinuation of 
left binasal

         Figure 4C. Alignment with new, wider binasals
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Emma was scheduled for a checkup regarding 
what was now termed asthma and that she had 
broken her left femur in an accident almost 
falling off her dad’s shoulders. Her acuity was 
20/50 OU with Cardiff cards at that time. At near 
without her glasses, she had 35Δ of constant right 
esotropia, and with the Rx, we measured 18-22 Δ

of constant right esotropia. Her refractive error 
was stable at +1.50 OU. We re-checked her with 
the yoked prisms in different directions, and 
she actually preferred the base up direction, 
which was a first. It was definitely repeatable, 
and she smiled and looked around with the 
base up. Given that Emma would no longer 
wear her current glasses, we decided to have 
some made up in her current prescription, the 
+1.50 OU, and place the 5Δ BU OU in the lenses 
even though it was counter-intuitive due to the 
strabismus. We decided to try.

Three months later, mom and Emma returned. 
Emma had not wanted to wear either pair of 
glasses with any consistency, but mom noted 
that she would keep them on during her 
occupational and physical therapy when all 
attention was on her. She did not, however, like 
the binasals any longer. Mom noted that with or 
without the glasses, the eye turn was not nearly 
as prominent. Emma’s health was changing; she 
was now experiencing seizures. Doctors had her 
on a high dose of medication to try to control 
them, and they were in a constant process of 
adjusting the medication. At this visit, acuity 
was 20/128 OU before Emma stopped attending 
to the target. Retinoscopy showed a little more 
hyperopia. Yoked prism evaluation showed 
a positive response with the base down. We 
measured the angle of deviation of the esotropia 
to be >45Δ without her glasses on (despite her 
mom mentioning that the eye turn was not 
as prominent), but she alternated between 
the right and left eye, preferring the right eye 
to be in. Although there was a change in the 
refractive error, we decided that there were too 

many changes happening with her health at this 
time. We would wait a few months and check 
everything over thoroughly at her annual eye 
examination and make a decision at that time 
as to how we wanted to proceed. For now, we 
would just have mom encourage her to wear 
her glasses (with the base down prism, since 
that direction elicited a positive response today 
during the yoked prism evaluation) as much as 
possible when it was not a battle.

At this time, we lost this family to follow-up. 
There was a lot happening with Emma’s health; 
there were new kids born into the family, and we 
believe that there was an out-of-state move. As 
a practitioner, I learned so much from this case, 
as it happened fairly early on in my optometry 
career. Mostly, I learned…why not?? Why not 
attempt vision therapy on a child with develop-
mental delays? Set step-by-step goals. Set goals 
in a developmental sequence. Why not trial 
yoked prism, whether it be for postural, behav-
ioral, or functional goals? Keep checking this 
evaluation over time to confirm the direction 
and power with which the patient will do best 
because it can change over time. Why not coor-
dinate care with other professionals? You are the 
vision expert, and vision plays a huge role in the 
progression of motor and development, which 
is what the other professionals may be working 
on. Why not try additional tools in your tool-
box like binasal occlusion? This passive form of 
therapy worked well for Emma. It made a huge 
change in her angle at near, which transferred 
inconsistently to her distance angle, but most 
of her world was at near. Certainly, there were 
a lot of “I don’t know’s” that I couldn’t answer 
or control in this case, but I had to let that go 
and be happy with the progress I saw and keep 
working onward. I do not know if progress 
would have been better if vision therapy was 
done concurrently with the binasals. The reality 
was that they could not continue. I do not know 
if tracking or motor development would have 
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improved on its own without our intervention, 
either with the small amount of therapy initially 
or with the optical intervention that took sev-
eral phases. I don’t know how later changes in 
her health impacted the alignment and whether 
her eyes would have improved after her health 
and later seizures had stabilized. I do not know 

if the improvement with the binasals was tem-
porary or would be lasting. What I do know is 
that I used every tool I thought I had at the time 
and that there was forward progress with my 
patient. I was happy to be a part of this family’s 
journey with their daughter.
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Under-Correction:  
A Prescribing Dilemma

Richard Laudon, OD
New england college of optometry, Boston, Massachusetts

The epidemic in myopia has become a public 
health concern. Although myopia has been rec-
ognized as a refractive condition for centuries, 
our understanding of its etiology and appro-
priate treatment approaches have been elusive. 
Many articles have been written that speculate 
on the causes, from near point stress to increased
outdoor activities. The literature also includes 
numerous reviews of treatment options.

The one constant in myopia development is an 
elongation of the axial length of the eye. The 
mechanism that triggers this abnormal growth 
is controversial, as are the options to counter-
balance this physiological change. Some rules 
of thumb regarding myopia based on clinical 
experience are:

•	 There is no single solution that addresses 
the needs of pre-myopic and myopic 
patients of all ages.

•	 Myopia needs to be defined in different age 
categories: from infancy to preschoolers to 
school-aged to high school-aged to college-
aged to patients who are presbyopic.

•	 Early development of myopia will lead to 
higher degrees of myopia.

•	 Females develop myopia earlier than males 
and develop higher degrees of myopia.

•	 There is an interaction between environmen-
tal and hereditary factors.Education has an 
impact on the development of myopia.

•	 The current use of electronic devices is 
replacing books as one of the potential 
causes of myopia in children.

As in the parable of the blind men and an 
elephant, who are attempting to identify this 
animal/object by utilizing touch and location, 
we are faced with a similar dilemma in our 
approach to myopia. We have contact lens 
specialists focused on ortho K and bifocal 
contact lenses, drug approaches searching for a 
pharmaceutical solution, a functional oriented 
approach utilizing an indiscriminate amount of 
plus and/or prism in a bifocal prescription and 
other current or evolving paradigms. We even 
have evidence based data which focuses on the 
impact of the outdoors on myopia development 
and progression. The bottom line is that we 
are treating symptoms of myopia and not truly 
understanding the underlying cause(s), which 
may be age related in my opinion. For most 
preschoolers, glasses are the first option.The 
prescribing of an appropriate lens prescription 
is more of an art than a science in this age group.

A Case in Point 
Initial Examination
Abby, a 4-year, 7-month-old girl, was seen at 
the Pediatric Clinic for her first eye examina-
tion. Her father was concerned because she 
tended to sit close to the television and to hold 
books close. Abby had no complaints, which 
is consistent with her age. Her medical history 
and developmental history were unremarkable. 
Abby’s family eye history revealed a father who 
had retinitis pigmentosa and a mother who was 
born blind.
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The initial findings were limited due to Abby’s 
inconsistent responses and the time of day. 
Preschoolers can be very uncomfortable with 
eye care professionals on their first visit. Our 
clinical approach is to develop a rapport with 
the child and then to schedule a follow-up exam 
before making any clinical decisions. In Abby’s 
case, it was obvious that we had to determine a 
modified prescription at this time. From an eye 
health perspective, there was no evidence of eye 
pathology, but there was a significant refractive 
error (Table 1).

After discussing his daughter’s status, the father 
was in agreement that we should under-correct 
her myopia. In my experience, it is easier to 
increase a myopic prescription than to decrease 
a myopic prescription. There also can be a 
pseudo-myopic component to any myopic pre-
scription. In Abby’s case, we recommended OD

-8.50, OS -8.00 for constant wear. A progress 
evaluation was scheduled within a month.

First Follow-up
Abby returned to the Clinic approximately three 
weeks after her initial exam but had only been 
wearing her glasses for one week. Her key find-
ings are found in Table 2.

An ophthalmological consult revealed normal 
optic discs and no evidence of high myopia. 
In view of the limited time wearing her glasses 
and the limited improvement in her acuity with 
a new prescription, it was decided to delay any 
changes in her current prescription.

Second Follow-up
Her third visit was six weeks later. Abby had 
adjusted to her glasses and was wearing them 
on a fairly consistent basis (Table 3).

Table 1. Initial Examination Findings

Visual acuity Distance: OD 20/100, OS 20/100, OU 20/100 (Lea Symbols) 
Near: OU 20/80

Autorefractor - Topcon OD: -10.50-2.00x045 
OS: -10.00-1.50x175

Subjective unreliable responses

Table 2. Key Findings from the First Follow-up Visit

Visual acuity Distance: OD 20/100, OS 20/80, OU 20/80 (Lea Symbols) 
Near: OD 20/40, OS 20/40, OU 20/40

Cover test Distance: 6 exo 
Near: 10 exo

Stereopsis 200 seconds on Randot at near

Autorefractor OD: -9.25-1.75x045 
OS: -9.50-1.50x165

Cycloplegic OD: -9.25-1.50x030 
OS: -9.00-1.00x160

Subjective OD: -9.25-1.50x045 20/70 
OS: -8.75-1.50x165 20/70
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Table 3. Key Findings from the Second Follow-up Visit

Visual acuity Distance: OD 20/63, OS 20/50, OU 20/63 
Near: OD 20/40, OS 20/40

Cover test Distance: ortho 
Near: 4 exo

Stereopsis 200 seconds on Randot at near

Autorefractor OD: -10.25-2.50x050 
OS: -13.00-1.25x175

Subjective OD: -8.50-2.00x050 20/40 
OS: -8.50-1.00x180 20/40

In view of these findings, we decided to change 
her prescription to OD: -8.50-2.00x050, OS: 
-8.50-1.00x180. It should be noted that we had 
finally decided to add the astigmatic correction 
to Abby’s prescription. In my experience, there 
can be a significant degree of fluctuation in astig-
matism in patients, especially in preschoolers 
and infants. The prescribing of inappropriate 
astigmatism can embed the direction of future 
refractive changes. As in the prescribing of a 
myopic prescription, less is better than more 
in certain cases. Although Abby was still wear-
ing an under-corrected prescription, we were 
encouraged to maintain the status quo based on 
the overall improvement in her distance acuity.

Third Follow-up
Another progress evaluation was conducted in 
six weeks. Her father reported that his daughter 

was wearing her glasses on a constant basis. The 
key findings are found in Table 4.

Our clinical strategy was to re-emphasize the 
importance of proper visual hygiene and to 
monitor her closely. A follow-up was recom-
mended in three months.

Fourth Follow-up
The major concern at Abby’s progress evaluation 
was that she had failed her school vision screen-
ing. Her father also reported that his daughter
was sitting closer to the television set again. 
Abby denied any problems in school when look-
ing at the blackboard. Our clinical findings are 
shown in Table 5.

Our clinical strategy was to delay any change in 
her current prescription and to re-emphasize 

Table 4. Key Findings from the Third Follow-up Visit

Visual acuity Distance: OD 20/25, OS 20/30, OU 20/25

Cover test Distance: ortho 
Near: 4 exo

Stereopsis 500 seconds on Randot at near

Autorefractor OD: -9.25-1.75x045 
OS: -10.50-2.00x160

Retinoscopy over glasses OD: -0.50 
OS: -0.75

Subjective OD: -8.75-2.00x050 20/25 
OS: -8.25-1.00x180 20/25
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the importance of proper visual hygiene. We 
also filled out her school form and recom-
mended that Abby sit in the front of her class.

Fifth Follow-up
Abby was next seen for another three-month 
progress evaluation, which was approximately 
23 months after her initial visit. She had no spe-
cific complaints. Her father was pleased with 
our approach and our results (Table 6).

Our clinical approach was to discuss Abby’s 
potential skills deficit with her father. We also 
re-emphasized the importance of proper visual 
hygiene and planned to monitor her from a 

behavioral/symptom perspective. In three to 
six months or as needed, we planned to reassess 
Abby’s eyes and redefine our priorities.

Summary
Abby represents a challenging case for all cli-
nicians. There are no evidence-based stud-
ies focused on the prescribing guidelines for 
myopia in preschoolers. On an individual basis, 
conventional wisdom has been not to under-
correct a patient’s refractive error. A problem 
can occur because of discrepancies in clinical 
findings, based on different methods of assess-
ment. Although cycloplegic refraction has been 
considered a standard by some clinicians, its 

Table 5. Key Findings from the Fourth Follow-up Visit

Visual acuity Distance: OD 20/25, OS 20/40, OU 20/20 
Near: OD 20/25, OS 20/25

Cover test Distance: ortho 
Near: 4 exo

Stereopsis 250 seconds global, 25 seconds local

Accommodative facility failed +/-2.00 OD, OS, OU

Autorefractor OD: -8.25-1.75x040 
OS: -9.00-2.25x170

Subjective OD: -8.25-1.75x040 20/25 
OS: -9.00-1.75x170 20/25

Table 6. Findings from the Fifth Follow-up

Visual acuity Distance: OD 20/20, OS 20/20, OU 20/20 
Near: OD 20/20, OS 20/20

Cover test Distance: ortho 
Near: 4 exo

Near point of convergence Penlight/Red Glass: To the nose

Stereopsis 25 seconds local

Accommodative facility Failed + OD, OS, OU

Developmental Eye Movement 
test (DEM)

Struggled with the horizontal test

Autorefractor OD: -9.75-2.50x045 
OS: -9.00-2.50x175

Subjective OD: -8.50-2.00x050 20/20 
OS: -8.50-1.00x170 20/20
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impact on accommodation creates an artificial 
refractive state. The evolution of the autorefrac-
tor has replaced a previously learned human 
skill with a sophisticated technological device. 
It has also created a false security for some clini-
cians who abhor the use of a retinoscope.

In Abby’s case, it is obvious that the cycloplegic 
refraction and autorefractor findings would have 
led us to a higher degree of myopic correction. 
It should also be noted that the autorefractor 
findings showed a lot of variability during this 
two-year period of treatment. In prescribing 
for myopia, it is usually easier to increase a 
prescription than to decrease a prescription. We 
have been able to improve Abby’s acuity while 

maintaining a minimal myopic prescription 
compared to other measurements. In view of 
her age and potential visual demands, Abby 
will probably show an increase in her myopia 
in her later years. It is certainly better to begin 
her progression at eight diopters rather than 
ten diopters of myopia. Our current clinical 
challenge will be to manage her potential 
underlying skills deficit, which could contribute 
to the development of more myopia in her 
future. In the final analysis, the judicious use 
of minus in the prescribing of glasses and/or 
contact lenses in the myopic patient is critical 
in the effective management of this complex 
refractive condition.
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Vision Loss Secondary to Facial 
and Orbital Trauma

Michelle May, OD
Gambrills, Maryland

Tim, a 27-year-old white male, was referred to 
our practice by his occupational therapist at 
Sinai Hospital in Baltimore, MD for a functional 
vision evaluation following a head injury. Five 
months prior to his visit, Tim was in a car acci-
dent in which he was thrown through the wind-
shield and suffered Le Fort I, II, and III fractures 
on the right side of his face. His right orbit 
was broken, and he had suffered optic nerve 
damage. A Le Fort fracture is a fracture of the 
mid-face involving the maxillary bone and its 
surrounding structures. Because of the proxim-
ity of the orbit to these structures, its contents 
– including the globe, extraocular muscles, and 
optic nerve – are at risk of damage with these 
types of facial fractures.

Tim mentioned that he had been seen by an 
ophthalmologist two months after his accident 
who had estimated visual acuity in the right 
eye to be approximately 20/40, though that was 
only an estimate, and he had not been provided 
with a spectacle prescription. At the time of his 
visit with us, he had received several CT scans 
and reported that everything was “in place.” In 
addition to occupational therapy, Tim had been 
receiving outpatient speech and physical ther-
apy services at Sinai Hospital and reported that 
his recovery was going well.

Tim’s chief complaints at his first visit were that 
a portion of his visual field – the lower half – 
seemed to be missing in the right eye, and vision 
in that eye was blurry. He was also experiencing 

increased light sensitivity compared to before 
his accident. He had not yet received any sort 
of formal visual field or refractive assessments. 
His main goal was to be able to see well enough 
to drive again.

My concerns at Tim’s first visit were assessment 
of ocular health and determination of refractive 
status. Aside from his recent accident, medical 
history was negative, and he was not taking any 
medications regularly. Family history was also 
negative for ocular and systemic health prob-
lems. Tim was in good spirits and was eager to 
be able to drive again.

Tim had never worn glasses. Unaided visual 
acuities at distance were 20/200- OD and 20/40-2

OS; unaided acuities at near-point (40cm) were 
20/60 OD and 20/20 OS. Distance visual acuity 
in the right eye improved to 20/50- with pin-
hole. Throughout acuity testing for the right 
eye, Tim adopted a head position with his chin 
down and head turned to the left, an eccentric 
viewing technique that he had unknowingly 
developed to compensate for visual field loss. 
This head position was not present when view-
ing binocularly.

Color perception had been affected in the right 
eye; Tim was only able to identify one out of 
ten test plates for the HRR Pseudoisochromatic 
Plate Test (he scored 10/10 with the left eye). 
Extraocular motilities were full with no restric-
tions, there was high exophoria (10-12Δ) on 
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alternating cover test at near-point, and there 
was an afferent pupillary defect of the right eye.

Refractive status was assessed, and Tim demon-
strated a low amount of myopia and astigma-
tism in both eyes: -1.25-0.75x180 OD, -0.50-
1.00x045 OS. Distance vision in the right eye 
improved to 20/40 and distance vision in the 
left to 20/20. In order to achieve 20/20 OU at 
near-point, an add was prescribed. Due to Tim’s 
height (six feet five inches), measurement for 
the near-point add was completed at a reading 
distance of 50 cm rather than the “standard” 
reading distance of 40 cm. Fused cross cylinder 
was used to determine the add power of +1.25 
OU, through which Tim was able to achieve a 
binocular acuity of 20/20 at near-point.

Because of the history of head trauma and loss 
of visual field, polycarbonate lined bifocal lenses 
were recommended both for protection and to 
allow Tim to use his remaining visual field with 
no lens-induced distortions like those found in 
progressive addition lenses. When measuring 
the segment height, we had to consider Tim’s 
stature; the top of the add was placed a few 
millimeters below his lower eyelid, rather than 
to the top of his lower lid. An anti-reflective 

coating was also recommended to help maxi-
mize optical clarity and to help with the light 
sensitivity he had been experiencing. Tim also 
ordered a pair of single vision prescription sun-
glasses, for which polarized lenses were recom-
mended to help reduce glare and to enhance the 
quality of vision.

Following refraction, a dilated eye health exam 
was performed. Tim was very fortunate in that 
his right cornea was mostly clear with only 
some inferior scarring that did not fall on the 
visual axis. The optic nerve head in the right 
eye demonstrated noticeable pallor (Figure 1) 
that corresponded with areas of visual field loss 
(Figure 2). A choroidal nevus was also seen in 
the right eye (Figure 1) which was flat on oph-
thalmic ultrasound and is being monitored at 
his annual dilated exams.

Visual field assessment was completed with 
an Octopus G1-Top threshold test. There was 
a dense scotoma of the entire inferior field in 
the right eye with a less dense area of loss in the 
upper left quadrant (Figure 2). The upper right 
quadrant was spared, which correlated with the 
eccentric viewing position that Tim had adopted 
for monocular visual acuity testing. The visual 

Figure 1. Retinal photography OS (left image), OD (right image)
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field in the left eye was normal with no scoto-
mas (Figure 3). The field was repeated both six 
months and one year later and remained stable 
(Figures 4 and 5).

Tim followed up about a week after his initial 
visit for a more extensive sensorimotor evalu-
ation. He had not yet received his glasses, so 
all testing was performed unaided. He dem-
onstrated accommodative insufficiency in the 
right eye, which was measured via the push-up 
method and performed with a larger-than-stan-
dard target due to reduced visual acuity. There 
were also large undershoots on saccadic testing, 
especially in the right eye. Vergence ranges were 
untestable due to suppression of the right eye, 
and near point of convergence was six inches 
(OD out) and receded to ten inches on repeated 
testing with no diplopia reported. Stereopsis 
was evaluated with the Randot Stereo Test, and 
Tim was unable to perceive depth on any of the 
Wirt circle targets. He could not identify any of 
the random dot targets, though he was able to 
locate the boxes that did not contain forms cor-
rectly. On Worth 4-dot at near-point, there was 
initial suppression of the right eye; however, 
when the left eye was occluded and then uncov-
ered, there was fusion in all positions of gaze.

Tim was diagnosed with convergence insuf-
ficiency, oculomotor dysfunction, and accom-
modative insufficiency. Vision therapy was 

offered as a treatment option to improve visual 
skills and to help teach compensation strategies 
for the right-sided visual field loss; however, 
Tim stated that our office was too far away for 
weekly therapy visits, and he was only interested 
in having clear vision so that he could drive 
again. He was not experiencing double vision 
and did not have any complaints related to the 
visual skills deficiencies that were present.

Tim has since returned for several routine 
exams and repeat visual field tests (Figures 
6 and 7), and he is doing incredibly well. 
Stereopsis, binocular posture on cover testing, 
and color vision have all remained stable from 
baseline. Best-corrected visual acuity in the 
right eye has improved to 20/30-2, with a grad-
ual change in refractive status from baseline to 
-1.25-0.50x005 in 2016 to -1.50 sphere in 2017. 
Refractive status and visual acuity in the left eye 
have remained stable with no change from base-
line. He was able to get his driver’s license back 
after his initial visit and has been driving since 
he first received his glasses in 2014. He also 
made a successful return to work as an infor-
mation technology specialist. Tim continues to 
wear his glasses full-time and has commented 
that the near-point add and anti-reflective coat-
ing have been especially helpful for the many 
hours of computer work that he often performs 
throughout the day.
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Single field analysis
Name: FITZGERALD, THOMAS ID: Date of birth: 07/14/1987

Right eye (OD)

OCTOPUS 300

G

Fixation monitor: Unknown
Fixation target: Cross marks
Fixation losses: 0/0
False pos errors: 0 %
False neg errors: 0 %
Test duration: 02:50
Fovea: On

Stimulus: III / 4000 asb / White
Background: 31  asb / White
Strategy: TOP

Pupil diameter: 5.9
Visual acuity: 20/40
RX: -1.25 -0.75 180

Date: 09/24/2014
Time: 17:35:18
Age: 27
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Figure 2. Visual field assessment at initial evaluation, OD
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Figure 3. Visual field assessment at initial evaluation, OS

Single field analysis
Name: FITZGERALD, THOMAS ID: Date of birth: 07/14/1987

Left eye (OS)

OCTOPUS 300

G

Fixation monitor: Unknown
Fixation target: Cross marks
Fixation losses: 0/0
False pos errors: 0 %
False neg errors: 0 %
Test duration: 02:55
Fovea: On

Stimulus: III / 4000 asb / White
Background: 31  asb / White
Strategy: TOP

Pupil diameter: 7.6
Visual acuity: 20/20
RX: -0.5 -1 45
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Single field analysis
Name: FITZGERALD, THOMAS ID: Date of birth: 07/14/1987

Right eye (OD)

OCTOPUS 300

G

Fixation monitor: Unknown
Fixation target: Cross marks
Fixation losses: 0/0
False pos errors: 0 %
False neg errors: 25 %
Test duration: 03:40
Fovea: On

Stimulus: III / 4000 asb / White
Background: 31  asb / White
Strategy: TOP

Pupil diameter: 6.1
Visual acuity: 
RX:

Date: 03/25/2015
Time: 17:04:02
Age: 27
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Figure 4. Visual field assessment at 6-month evaluation, OD
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Figure 5. Visual field assessment at 6-month evaluation, OS

Single field analysis
Name: FITZGERALD, THOMAS ID: Date of birth: 07/14/1987

Left eye (OS)
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Fixation monitor: Unknown
Fixation target: Cross marks
Fixation losses: 0/0
False pos errors: 0 %
False neg errors: 0 %
Test duration: 02:28
Fovea: On

Stimulus: III / 4000 asb / White
Background: 31  asb / White
Strategy: TOP

Pupil diameter: 8.6
Visual acuity: 
RX:

Date: 03/25/2015
Time: 16:59:19
Age: 27

24 28

3027

26

22

28 28
3028

20 24

2424

25

28

18 26

1725

20 32

3232

29

25

29

16

17 28

2726

17 26

1826

19 27

2728

28

28
31

19 26

2223

18 26

1725

26 29
3129

22 29

2927

30 30

-6 -2

0-4

-3

-8

-5 -4
-2-4

-8 -3

-4-4

-4

-2

-9 0

-9-2

-11 1

11

0

-3

1

-13

-12 -1

-2-3

-9 0

-9-1

-10 -2

-3-2

-3

-3
-2

-8 -1

-5-5

-11 -2

-11-4

-6 -2
0-3

-9 -1

-1-3

-3 1

3-1

0

-5

-2 -2
1-1

-5 0

-2-1

-2

1

-6 3

-70

-8 3

33

3

-1

3

-10

-9 2

10

-6 3

-61

-7 1

01

0

0
0

-5 2

-3-2

-8 1

-8-1

-3 0
20

-6 2

2-1

Total
deviation

Pattern
deviation

MD      -4.0 
PSD     3.5 

[%]
< 5

< 2

< 1

< 0.5



84

Single field analysis
Name: FITZGERALD, THOMAS ID: Date of birth: 07/14/1987

Right eye (OD)

OCTOPUS 300

G

Fixation monitor: Unknown
Fixation target: Cross marks
Fixation losses: 0/0
False pos errors: 0 %
False neg errors: 0 %
Test duration: 03:10
Fovea: On

Stimulus: III / 4000 asb / White
Background: 31  asb / White
Strategy: TOP

Pupil diameter: 0.0
Visual acuity: 
RX:

Date: 04/18/2017
Time: 14:24:49
Age: 29
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Figure 6. Visual field assessment from 2017, OD
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Single field analysis
Name: FITZGERALD, THOMAS ID: Date of birth: 07/14/1987

Left eye (OS)

OCTOPUS 300

G

Fixation monitor: Unknown
Fixation target: Cross marks
Fixation losses: 0/0
False pos errors: 0 %
False neg errors: 0 %
Test duration: 02:57
Fovea: On

Stimulus: III / 4000 asb / White
Background: 31  asb / White
Strategy: TOP

Pupil diameter: 0.0
Visual acuity: 
RX:
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Figure 7. Visual field assessment from 2017, OS
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Visual field status has remained stable in the 
right eye from baseline, and there have been 
scattered defects in the left eye, which we will 
continue to follow for consistency and stabil-
ity. Updated retinal imaging was completed in 
2017 (Figure 8) and shows a stable appearance 
of both the optic nerve pallor and the choroidal 
nevus in the right eye.

Additional functional vision evaluations have 
been offered in order to re-assess Tim’s visual 
skills and processing, but he has declined, stat-
ing that since obtaining his glasses, his goals 
have been met, and he is no longer experienc-
ing any visual symptoms. The current plan is to 

continue yearly dilated exams as well as yearly 
visual field evaluation.

This case presented a great opportunity for 
the right prescription worn in the proper way 
to allow a patient to regain his independence 
following what could have been a completely 
vision- and life-altering accident. It also dem-
onstrated that while a course of vision therapy/
rehabilitation may be indicated by clinical find-
ings, it is not always what is best for the patient 
given their quality of life and visual goals, which 
are just as important to consider as clinical find-
ings when determining a course of action and 
treatment plan.

Figure 8. Retinal imaging from 2017, the most recent patient visit. OS (left image), OD (right image)
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Compensatory Prism for 
Strabismus  

Secondary to Stroke
Heather M. McBryar, OD

Hixson, Tennessee

Janice, a 74-year-old white female, was referred 
by her physical therapist for a comprehensive 
neuro-optometric evaluation. Three weeks 
prior to being seen in my office, she experi-
enced a myocardial infarction and three isch-
emic strokes in a single day. The primary visual 
complaint was constant horizontal and vertical 
double vision present in all gazes. Other com-
plaints included blurred vision at distance and 
near, nausea when doing visual tasks or riding 
in the car, eyestrain, words moving on the page 
when reading, decreased reading comprehen-
sion, light sensitivity, and loss of depth percep-
tion. Janice felt that it was necessary to close one 
eye in order to view distant and near objects.

The ocular history also included previous 
cataract extraction in both eyes with positive 

outcome. Medical history was positive for non-
insulin dependent diabetes mellitus and hyper-
tension, both of which the patient reported as 
adequately controlled with medication. Table 1 
shows the data taken at the initial examination.

Slit lamp examination was performed, and 
anterior segment health was unremarkable. 
Goldman applanation tonometry measured 11 
mmHg OD, OS. Dilated fundus examination 
was performed, and posterior segment health 
was unremarkable.

The patient was diagnosed with:

1. Cranial Nerve III Palsy with absence of 
adduction OD

2. Diplopia

Table 1. Examination Data from the Initial Examination

Habitual correction OD: plano/ +2.50 Add 
OS: -1.00-0.25x152/ +2.50 Add

VA distance (with habitual correction) OD: 20/30-1, OS: 20/30-1 

VA near (with habitual correction) OD: 20/30, OS: 20/30

Pupils PERRL (-)APD

EOMs (-) adduction OD (+ diplopia all gazes)  
Full range of motion OS 

Confrontation fields Full to finger count OD, OS

Humphrey VF (Central 24-2 Threshold test) GHT within normal limits but low test reliability OD, OS

Cover test (distance & near) 25 prism diopter exotropia OD 
12 prism diopter hypertropia OS

Manifest refraction OD: -0.75 sphere        20/30 (PHNI) 
OS: -0.50-0.25x150    20/30 (PHNI) 
Add: +2.50, 20/30 OU
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Compensatory prism and occlusion were dis-
cussed in-depth with the patient. She wanted 
to attempt Fresnel prism first before deciding 
to proceed with ground-in prism. It was recom-
mended that prism be trialed with distance and 
near prescriptions separately. The patient opted 
to have a new distance-only pair of glasses 
made at a nearby one-hour lab and then return 
to the office the same day to have Fresnel prism 
applied. Translucent occlusion was applied to 
the entire right lens of both her FT-28 bifo-
cals and her prescription sunglasses so that she 
could continue to wear them until the compen-
satory prism amount was finalized for both the 
distance and near spectacles. The translucent 
occlusion was achieved by stippling the right 
lens with a combination of pearl-colored and 
clear fingernail polish.

Prism was the recommended treatment option 
in this case, with occlusion as a secondary 
option. To determine the amount of prism 
required for fusion, round prisms were trial 
framed for the patient starting with the hori-
zontal/vertical amounts determined during 
the examination. Patient observations were 
noted both in the exam room and by having 
the patient view distant objects outside of the 
office, such as vehicles in the parking lot, signs 
on adjacent buildings, and street signs. Prism 
amounts, either horizontal or vertical, were 

decreased in 1-2 diopter increments to deter-
mine if the patient maintained fusion or if inter-
mittent diplopia was reported. The goal was to 
determine the least amount of horizontal and 
vertical prism required to eliminate diplopia.

The patient returned to the office four months 
later for follow-up (Table 2). She stated that 
she did not experience any double vision while 
wearing the Fresnel prisms, but she was greatly 
disturbed by the blur when viewing through 
them. She was interested in the possibility of 
ground-in prism.

Prism was trialed at distance and near using the 
same method previously described. The patient 
exhibited no diplopia at distance or near, and 
she was able to perform basic near tasks such as 
pouring a glass of water without any difficulty 
or blur. The total prism amounts of 25 diopters 
horizontal and 12 diopters vertical were split 
between the eyes. Previously, the prism was 
placed over the right eye only because of the 
blur experienced with a Fresnel. However, lens 
thickness and weight is more evenly distributed 
when the total prism can be split between the 
two eyes.

Ground-in prism was discussed in great detail 
with the patient. A call was placed to the lab to 
get more information regarding the thickness of 
the lenses, as this was patient’s primary concern. 

Table 2. Examination Data from the First Follow-Up

Habitual correction OD: -0.75 sph/ +2.50 Add 
OS: -0.50-0.25x150/ +2.50 Add

VA distance (with habitual correction) OD: 20/30-1, OS: 20/30-1 

VA near (with habitual correction) OD: 20/30, OS: 20/30

Pupils PERRL (-)APD

EOMs (-) adduction OD (+ diplopia all gazes) FROM OS 

Confrontation fields Full to finger count OD, OS

Cover test (distance and near) 25 prism diopter exotropia OD 
12 prism diopter hypertropia OS

Prism trial OD: 15 prism diopters BI, 6 prism diopters BU 
OS: 10 prism diopters BI, 6 prism diopters BD
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The following week, she saw her cardiologist, 
and he asked her about the Fresnel prisms she 
was wearing. He suggested that she see a dif-
ferent eye doctor with whom he was personally 
familiar.

The patient followed through with his sugges-
tion and had an examination with the other 
optometrist. This doctor told her that ground-
in prisms would not be effective for her and 
showed her prisms from the trial lens set as an 
example of how thick her new glasses would be. 
He referred her for surgical consultation. When 
she contacted the ophthalmology office about 
a possible consultation, she was told that the 
doctor would not consider surgical correction 
as long as she was still taking Coumadin. She 
called my office immediately afterward because 
she was afraid of surgery and was not interested 
in it unless absolutely necessary.

The patient’s main concern about prism glasses 
was the thickness of the lenses. I offered to 
contact the lab directly to get specific calcu-
lations on lens thickness before proceeding. 
Measurements were provided for the patient’s 
frame (zyl) and the lab’s recommended frame 
(metal). Using a slightly oblique orientation of 
the prism in both lenses, the technician quoted 
the thickest point of the lens in the zyl frame 
to be approximately 17.5mm OD, 17mm OS. 
The thickest point of the lens in the suggested 
metal frame was less at approximately 13.5mm 
OD, 14mm OS because there was vertex adjust-
ment ability with that particular frame. It was 
suggested that the patient begin with CR-39 to 
minimize cost, with a consideration of chang-
ing to high-index plastic with AR coating once 
it was determined that the ground-in prism was 
effective.

The patient was very pleased with her options 
and chose to get the lab’s suggested metal frame. 
She returned to the office approximately two 
weeks later for dispensing. There was no diplopia 

at distance or near with the new glasses, and the 
patient was ecstatic with the outcome. After 
adjusting to the new glasses for a few weeks, she 
ordered a near-only pair as well.

Within a month of receiving her new glasses, 
the patient traveled across the country and 
experienced no diplopia at any time. She fol-
lowed-up with the cardiologist to let him know 
that prisms were in fact an option for her and 
that she was able to achieve complete resolution 
of diplopia with her distance and near glasses. 
The patient was instructed to return to the office 
in approximately six months to monitor stabil-
ity, or sooner if she experienced any changes.

This case ended up being straightforward with 
regard to my ability to determine the required 
amount of compensatory prism and the 
patient’s ability to achieve stable fusion with 
this prism. One difference in how I approach 
more complicated cases is by using horizontal 
and vertical Maddox rod testing in addition to 
cover test. Maddox rod is performed in all fields 
of gaze to determine comitancy and to deter-
mine a bracket of maximum/minimum prism 
amounts to begin trialing. It is always impor-
tant to observe the patient’s response to prism 
in a setting beyond the exam room. Examples 
include having the patient view distance objects 
outside of the office or perform basic activities 
such as eating or pouring a drink. If responses 
are inconsistent, consider bringing the patient 
back for 1-2 additional visits at various times 
of day. Repeat the sensorimotor evaluation and 
determine how much variation there is in the 
angle of deviation. This tends to be most helpful 
in determining what amount to prescribe for a 
patient with unstable findings, and the patients 
are typically very open to the idea of returning 
for multiple visits because they know you are 
being thorough.
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The Use of Neuro-Therapeutic 
Lenses in Infectious Nervous 

System Disorders
Charles Shidlofsky, OD

Plano, Texas

History/Examination
Kenzie was a 15-year-old white female who had 
recently been diagnosed with Dysautonomia 
and potentially Lyme disease. She was referred 
to the office by her educational therapist for a 
comprehensive neuro-developmental vision 
evaluation. Dysautonomia is a disorder of auto-
nomic nervous system function that involves 
reduced action of the sympathetic or parasym-
pathetic components of the autonomic nervous 
system.

Her chief visual complaints were blurred vision 
at distance and near, frequent headaches, hold-
ing things close when reading, a pulling sensa-
tion around her eyes when doing near point 
work, print moving when reading, avoidance of 
reading and other work, sensitivity to light, fre-
quent re-reading of text, poor comprehension, 
difficulty with columns or numbers, diplopia, 
and car/motion sickness. Her goal was to deter-
mine why she was having visual issues and if it 
was connected to her Dysautonomia. In addi-
tion, she wanted to address her dizziness and 
ability to focus without straining.

She had been to one ophthalmologist and one 
optometrist, who prescribed glasses for mild 
myopia, but they did not help her vision, so 
she discontinued wear. She was not taking 

medications, although she was using some sup-
plements. She was allergic to sulfa medications. 
The examination findings from the initial evalu-
ation are found in Table 1.

Kenzie completed a prism trial with 3Δ base 
down and base up, and she reported a signifi-
cant improvement with 3Δ base down. When 
dilated with 1% cyclopentolate, her acuity ele-
vated to 20/20 (although strained). Retinoscopy 
was OD: +0.50 and OS: +0.75. Kenzie was asked 
to return to run some additional neuro-sensory 
testing (Table 2).

Final Lens Selection
Based on performance lens trial, visual evoked 
potentials, posturography, and decreased mag-
nocellular function on flicker-defined visual 
field, it was determined that base left and base 
down prism would be beneficial to reduce 
Kenzie’s symptoms. In addition, due to her 
extreme photosensitivity, frequent headaches, 
and intermittent blepharospasm, we trialed 
several tints to see what minimized symptoms. 
Kenzie chose FL-41 50%. The properties of this 
tint will be discussed later in this chapter. Lastly, 
based on her symptoms, the extreme noisiness 
of her VEP, and increased visual stability during 
a trial, bi-nasal occlusion was recommended. 
She was scheduled for a 1-month lens follow up.
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Table 1. Initial Examination Findings

Visual acuities (unaided) Distance 
OD: 20/80 
OS: 20/125 
OU: 20/100

Near  
OD: 20/200 
OS: 20/200 
OU: 20/200

Retinoscopy OD: -1.50-2.00x111 
OS: -1.50-0.75x141

Color vision Normal

IOP 17/17 by Icare tonometer

Stereopsis RDS: 250, Wirt Circles: 100” of arc (with strain)

Cover test 10-15 pd alternating esotropia at distance and near, no vertical strabismus 
present

Confrontation fields Full to finger counting

Manifest refraction OD: -1.50-0.50x107 20/30 single letter with significant strain 
OS: -2.25-0.50x074 20/30 single letter with significant strain

Neuro-DeveloPmeNTal evaluaTioN

Oculomotor skills Pursuits: 2-3+ with head movements, jerky movement and high fatigue 
Saccades: 2-3+ with undershooting, head movements, unstable fixation and 
fatigue

Near point of convergence To the nose, with strain

Visual midline Shifted rightward and downward 
Gait was flat-footed, but she appeared to ambulate to the right 

Accommodative facility OS suppression with plus lens

Vergence facility Unable to complete, although she did say that base out made vision a little 
clearer

Worth 4 dot Eso diplopia with alternating suppression

Fixation disparity 9Δ of eso disparity

Maddox rod Thorington phoria 
(near)

11 eso; ortho vertical

Internal/External ocular health Very large pupil size (8mm), although equal, round and reactive to light 
On slit lamp, OD excyclorotation and OS incyclorotation 
Right eye appears to be the fixating eye

DEM/King-Devick Unable to complete

Observations No nystagmus noted, significant fixation losses, spatial localization was 
undershooting, visual attention was reduced, normal head and body position
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Table 2. Neuro-Sensory Testing

Motor-Free Vision Perception Test 
(MVPT)

66%; age equivalent: 16-7

Flicker-defined visual field  
(Figure 1)

OD: Scattered defects in superior field 
OS: Diffuse decrease in sensitivity throughout the visual field

Impact neuro-cognitive (Figure 2) Verbal memory composite: <1% 
Visual memory composite: 15% 
Visual-motor speed: <1% 
Reaction time: 2% 
Cognitive efficiency: 0, 3 letter sequences: 86.67%-normal range

Platform posturography (Figure 3) Center of gravity is forward and disorganized. Significant sway pattern for 
tactile input (65% below normal), visual input (197% below normal) and 
sensory integration (71% below normal). Vestibular input was in the normal 
range.

Visagraph (Figure 4) Significant reduction in: fixations, regressions, span of recognition, and reading 
rate. Grade level efficiency: 1.3. Comprehension was 70% for reading level 7.

Visual evoked potentials OD: normal 
OS: mild latency error 
OU: mild latency error. 
Therapeutic lens trials: 3 base down and bi-nasal occlusion showed significant 
improvement in delta amplitude with normal latency. 

One-Month Follow-up Evaluation
Kenzie stated that she had single vision a much 
higher percentage of the time, and her vision 

seemed to be improved (Table 3). She was asked 
to continue wearing the lenses as previously 
prescribed and to return in 5 months.

Table 3. One-Month Examination Data

Visual Acuity Distance: 
OD: 20/25 with strain 
OS: 20/25 with strain 
Near:  
20/70 OU

Phorias Distance: 2-3 eso 
Near: 6 eso 

NPC To the nose with strain

Pursuits/Saccades 3-4+

Manifest OD: -0.50 
OS: -0.50
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Figure 1. Abnormal fl icker fi eld demonstrating disengagement of the magnocellular system

Figure 2. Results from the ImPACT test demonstrating signifi cant diffi  culty
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Figure 3. Platform posturography results. Foam with Eyes Open (EO) tells us the amount of sway with 
integration of the three elements of balance: proprioception, vision, and vestibular. Firm Eyes Closed (EC) 
isolates the proprioceptive system, Foam Eyes Open isolates the visual system, and Foam Eyes Closed 
represents the Visual system. The visual system demonstrates the highest level of sway velocity and 
therefore is the most disruptive to overall balance.

Figure 4. Visagraph testing results 
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Six-Month Follow-up Evaluation
Kenzie had been treated for chronic infection 
and had been on several different medications 
within the previous 6 months. She was cur-
rently receiving antibiotic and anti-parasitic 
(perhaps Lyme disease) treatment, but she was 
no longer taking medications at the time of 
the visit. Examination data is found in Table 4. 
Unfortunately, she was lost to follow-up after 
this last visit.

Discussion
Kenzie certainly had some significant visual 
and systemic systems. She was undergoing 
treatment for Dysautonomia. There was also 
concern for chronic infections—possibly Lyme 
disease or other parasitic infections. Each of 
these potential systemic issues can have signifi-
cant effect on the central and autonomic ner-
vous system.

Dysautonomia
This is not a single disorder but rather a group 
of conditions that affect the autonomic nervous 
system. This is more common than most people 
think, affecting an estimated 70 million people 
worldwide. However, many cases go undiag-
nosed or misdiagnosed.

Lyme disease and other parasitic 
infections
Undetected infection of Lyme disease or other 
parasitic infections can cause a wide variety of 
CNS issues. Common is encephalomyelitis that 
may be progressive. This can involve cogni-
tive impairment, brain fog, migraines, balance 
issues, weakness in the legs, awkward gait, ver-
tigo, facial palsy, bladder problems, and back 
pain. Chronic Lyme patients tend to develop 
autonomic dysfunctions.

Discussion of the Elements of Passive 
Neuro-Vision Rehabilitation
Therapeutic Yoked Prism
This special application of prism may be one of 
the most potent visual treatments for children 
and adults with visual processing and percep-
tion issues. There has been some significant 
literature supporting its use in children with 
Autism Spectrum Disorders. Exactly how it 
works remains a point of inquiry. Based on my 
extensive experience with this modality (over 
25 years), I will provide some likely explana-
tions. The visual system under stress tends 
to collapse visual attention. This, in essence, 
forms a spotlight of attention. The individual 
with collapsed visual attention frequently loses 

Table 4. Six-Month Examination Data

Visual acuity Distance:  
OD: 20/25 
OS: 20/25 
Near:  
20/20 OU

Phorias Distance: 2-3 eso 
Near: 6 eso 

NPC To the nose with strain

Pursuits/Saccades 3-4+

Manifest OD: -0.50 
OS: plano
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spatial orientation due to lack of peripheral 
visual input and awareness. Yoked prisms tend 
to expand space, thereby allowing the individ-
ual more clearly to visualize where they are in 
space. In addition, yoked prisms can alter the 
center of balance. For example, base down alters 
the center of balance posteriorly, whereas base 
up alters the center of balance anteriorly. From a 
neuroscience perspective, perhaps what is hap-
pening is that the lens is creating novelty to the 
neural system that is stimulatory. That stimula-
tion activates the peripheral visual system and 
opens visual attention. Commonly, after pre-
scribing these lenses, patients report better eye 
movements (therefore improved reading skill), 
better balance, improved eye contact, and better 
awareness of their surroundings.

FL-41 Tint
There have been many studies that have 
reviewed this tint in patients who have migraine 
headaches, essential blepharospasm, and 
extreme photophobia. The FL stands for fluo-
rescent light, based on its original use for those 

sensitive to the flicker of fluorescent lights. Due 
to Kenzie’s large pupil size, working under fluo-
rescent lights at school, headaches, and photo-
phobia, this proved to be an excellent additional 
treatment tool.

Bi-nasal Occlusion
Disruption of nerve transmission in the brain-
stem can adversely affect spatial orientation. 
Bi-nasal occlusion typically directs the individ-
ual to use their peripheral (ambient) visual pro-
cesses, thereby improving spatial orientation. 
Patients frequently have difficulty in visually 
“noisy” situations, such as walking in aisles of 
supermarkets or shopping malls, patterned car-
pets or floors, or other constricting visual stim-
uli. With treatment, patients report that they 
feel more grounded, with less spatial distortion.

Conclusion
The use of neuro-therapeutic lenses in this case 
certainly made a significant difference in this 
young lady’s life. Further passive or active treat-
ment, or lens changes, may be necessary in the 
future.
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Lens-Guided Visual Rehabilitation of 
Bilateral Refractive Amblyopia and 
Vertical Strabismus in the Presence 

of Superior Oblique Paresis
Samantha Slotnick, OD

Scarsdale, New York

Dora was first evaluated at my practice as a 
first grader, age 7 years 4 months. Her mother 
presented concerns over Dora’s visual track-
ing ability and that her eyes appeared to cross 
at times. A year earlier, Dora had been seen by 
an ophthalmologist, who diagnosed an inferior 
oblique over-action of the left eye.

Visual signs and symptoms included:

•	 Frequent rubbing of eyes
•	 Sensitivity to light
•	 Often observed pressing on the globe of one 

eye through the lid (mother was uncertain 
which eye, but believed it was the right)

•	 Poor eye contact
•	 Did her homework writing with her right 

hand, but leaning severely to her left, resting 
her head on the table

•	 Double vision reported on a diagonal, more 
so at near than at distance, but present at all 
distances

•	 Head and book tilted severely to the right 
when reading so that so that the words were 
oriented vertically; she was struggling with 
lateral tracking.

•	 Avoidance of sports, poor coordination, and 
difficulty with judging distances; attempts to 
catch a ball are always “too early or too late”

•	 Staring off into space, not blinking or look-
ing anywhere

•	 Avoidance of near-point work and procras-
tination during homework emerged during 
the current school year, along with an onset 
of neurological concerns (see medical 
history)

History
Dora was diagnosed with Pervasive Develop- 
mental Disorder. Her mother reported that 
Dora was very smart, but she had a hard time 
integrating all of her senses, adding that “visual 
seem[ed] to be the hardest” to integrate. Dora’s 
mother observed that “everything floods her,” 
and that this seemed to be Dora’s biggest chal-
lenge. She noted that Dora was often slow to 
respond, and she suspected a processing delay.

Although only in 1st grade, Dora was reading 
at a 3rd grade level. However, she struggled to 
maintain focus on her homework, often pro-
crastinating. She found writing to be a particu-
lar challenge.

Dora was in a speech development class with 
a small class size of 15 children. With her high 
verbal IQ, good reading, and above-average 
comprehension, she joined a mainstream class 
for English/language arts. Earlier in the school 
year, she had tried to track with the mainstream 
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class for the full day, but she was unable to deal 
with the noise and the workload. Her mother 
observed that she “just shuts down if she cannot 
meet her own standards.”

Dora was pulled out for support services:

•	 Occupational therapy, twice per week, 30 
minutes

•	 Speech therapy, twice per week, 30 minutes, 
in a group for pragmatics and social cues

Medical history
Dora’s gestation was full-term. She was deliv-
ered via Caesarean Section, and suction was 
used. Early on, she was identified as low-tone. 
At age 6 years 8 months, Dora experienced her 
first seizure, which seemed to have been trig-
gered by a flickering screen. Her mother noted 
that she was playing Minecraft at close range 
and that her cheek and mouth appeared to pull 
to the side repeatedly, followed by foaming at 
the mouth. When the episode passed, her whole 
body went limp. She was diagnosed with epi-
lepsy, for which she was currently taking Keppra 
daily. At the time of her first visit, she presented 
with a walking cast on her right leg, having sus-
tained a “chipped ankle” in a playground injury.

Summary of Optometric Management
Dora was evaluated over two visits in May 2016, 
with re-evaluations in July 2016 and December 
2016 (Table 1). When walking into the room, she 
demonstrated an abnormal head posture, with 
a noticeable tilt to the right. When sitting and 
engaging her vision, the abnormal head posture 
increased in severity. Her head appeared some-
what large/heavy relative to her current body 
size (as is often the case with young children).

She presented with a constant right hypotropia 
with eso posture. At near, she showed a small 
hypotropia, but she manifested 20Δ of esophoria 
on extended alternate cover testing at near. As 
she approached prism neutralization, she dem-
onstrated anomalous projection (with a ‘flick’ 

on alternate cover testing). Parks 3-step assess-
ment indicated a paretic left superior oblique 
(LSO). On entrance, she did not perceive stere-
opsis on any stereo test, including the Titmus 
Fly. Her acuities were reduced at distance and 
near OU.

Initial Impression
With a mild degree of hyperopia, Dora revealed 
a general preference to maintain gross binocu-
larity in the presence of blurred vision, dem-
onstrating reduced acuities and avoidance of 
near-point work. She was diagnosed with mild 
bilateral refractive amblyopia, constant right 
hypotropia (due to paretic LSO), esophoria, 
anomalous projection of binocular vision, and 
accommodative infacility. Lenses were pre-
sented to probe her ability to engage her accom-
modative system for near and to offer a starting 
point for gross fusion within arms’ reach.

Near-point lenses were prescribed at the con-
clusion of the second visit in May 2016 in order 
to: (a) improve acuity, (b) improve stereopsis, 
and (c) provide opportunities for visual-motor 
biofeedback in areas within her reach. She was 
advised to wear them for all visual/motor and 
classroom-based learning opportunities.
 OD +2.25-0.75x180 

OS +2.25-0.75x180 

Follow-up testing (July 2016)
An appreciable improvement in acuity at both 
distance and near was identified. Dora dem-
onstrated measureable stereoacuity to 20” on 
WIRT circles, though not obtaining random dot 
stereopsis. Her mother reported a substantial 
decrease in the head tilt when Dora was wear-
ing her glasses.

Dora was advised to continue with the cur-
rent prescription, along with a suggestion for 
near-point visual-motor integration activities. 
Although vision therapy was recommended, it 
was not an option for the family at that time. 
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Table 1. Examination Data from Initial Evaluation and Follow-up Visits

ASSeSSmeNt May 2016 July 2016 December 2016

Entering posture Walks in with severe AHP: 
head tilt to right

Noticed that she will view 
at near with head tilted to 
L at times

Glasses are on, head 
appears straight

Head grossly straight, with 
slight turn to left

Entering VA 
(first number is the “smallest 
line that is easy to read,” 
followed by the smallest 
line read correctly)

 (whole line) (whole chart) (whole chart)

DV sc OD: 20/125, 20/50 
OS: 20/70, 20/40 
OU: 20/60, 20/50+2

OD: 20/50, 20/40- 

OS: 20/50, 20/40- 

OU: 20/50, 20/40++

OD: 20/40 
OS: 20/50-, 20/50+ 

OU: 20/40, 20/30-2

DV through NV Rx n/a OU: 20/60, 20/50 OD: 20/50-, 20/50+2 

OS: 20/50-, 20/50+2 (easier 
than OD) 
OU: 20/50, 20/40

NV cc n/a OD: 20/32, 20/25 
OS: 20/32, 20/25 
OU: 20/40, 20/25

OD: 20/40, 20/20  
OS: 20/40, 20/25 
OU: 20/40, 20/25

Cover teSt

Distance UCT 4Δ ET with constant 
2-3Δ Right HypoT

ACT 15Δ esophoria 
(therefore demonstrating 
some fusion)

UCT 4 Δ LET UCT 2Δ LET

ACT: sc 4-5Δ eso; cc 4-5Δ R 
hypo/L hyper

Near UCT Alternates, 2-3Δ  
R hypo/eso

ACT 20Δ eso with flick 
movement (AP)

UCT Neither eye exactly 
on target 
OS: 4Δ LET 
OD: 2Δ R hypoT

UCT ortho 

ACT: sc 4-5Δ eso; cc 4-5Δ R 
hypo/L hyper

NPC n/a 3”/6” OD out, (+) dpl 6”/13”, OS out 
Repeat: TN

Stereopsis No stereo (-) RDS

100” Randot animals

Wirt: 200”, comes down to 
20” with time.* 
*Misses #3 and #4, gets 
5-10 all correct

(-) RDS

100” Randot animals

Wirt: 140”, 50”

Worth 4 dot Suppresses OD D and N Distance and near: FF w 
OD sensory dom 
(2R/2G)

DV: SP with R hyper 
projection (AP?)

NV: FF with OD sensory 
dom

Pursuits (NSUCO)  
(ability-accuracy-HM)

5-4-4 5-4-4+ 5-4-4+

Saccades (NSUCO)  
(ability-accuracy-HM)

1-1-5 (basically not 
looking, not moving)

Saccades: 2-1-1 
(now she is looking/head is 
moving)

Saccades: 2-1-1 (initial 
saccade followed by HM to 
return to 1° gaze)
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Maddox rod
Neutralize hyper with MR, 
4Δ BU OD n/a n/a

Extraocular muscle 
assessment

OS restriction monocularly; 
not fully elevating, 
limitation superior/nasal 
HOWEVER, OS shoots 
up-and-in on OU target 
viewing (L Hyper/eso)

Parks 3 step indicates LSO 
paresis: 1) L Hyper 
2) increases in R gaze 
3) increases with tilt to L

Overshoot up-and-in 
suggests OS IO/OA

n/a n/a

refrACtive ASSeSSmeNt

Retinoscopy OD: +1.50-0.50x170 
OS: +2.25-0.75x010

OD: +1.75-0.50x090 
OS: +2.00-0.50x020

OD: +1.50-0.25x180 
OS: +1.75-1.00x180

Subjective (bi-ocular) 
OD: +1.50-1.00x180 
20/60-

OS: +1.75-1.00x180 
20/50+2

(bi-ocular) 
OD: +1.00-0.25x180 
20/40-

OS: +1.25-0.50x180 
20/40-

(monocular) 
OD: +1.50-0.50x180 20/40+2

OS: +1.50-0.50x180 20/50+

Refractive observations/ 
comments

Walks with head tilted to 
right, but will view near-
point with head tilted to L 
at times.

Considered that she is 
placing astigmatic axes 
along x 180, one at a time.

Wearing braces now, newly 
obtained on the lower teeth; 
were tightened one day 
earlier.

NeAr-poiNt retiNoSCopY

MEM sc
Not engaged, dull reflex,  
>1.25D lag OU n/a n/a

Repeat MEM with  
+1.50-0.75 x180 OU

OD shows +0.50 lag @ 090 
with +0.25 lag @ 180

OS shows +0.50 sph lag 
both somewhat dull

n/a n/a

Repeat MEM with  
+2.25-0.75 x180 OU

Engaged 
OU: +0.25 sph lag

Engaged OD>OS 
OD: +0.25-0.25x180 
OS: +0.75-0.25x180

Good reader 
MEM: OD more engaged 
than OS, both ~pl

Functional probing 
through +2.25 -0.75x180 
OU Assessed in TF Assessed over glasses Assessed over glasses

Near UCT ortho (as above) (as above)

W4D at near
FF, OD sensory dominant 
(2R/2G) (as above) (as above)

Fusion ranges Maintains FF on W4D over 
range, 6” to 22”

Approaching near range, 
switches to OS sensory-
dominant (3 G/1 R)

PB ranges at near over Rx: 
BO: x/25/18 (subjective = 
objective)

BI: x/30/12 (objective)

PB ranges at near: 
BO: x/>40/18 (subjective = 
objective)

BI: x/25/8 (subjective = 
objective)
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Near VA OD: 20/63, 20/32  
OS: 20/32, 20/32+  
OU: 20/63, 20/25

Stereopsis 
(Randot test targets, but 
not RDS)

Animals: 200” 
Wirt circles:100”, 70”

Developmental visual support and guidance 
was advised, along with the offer to coordinate 
care with Dora’s occupational therapist. She was 
scheduled to return in 4 months. 

Follow-up testing (December 2016)

Dora was performing well in school. She loved 
her glasses and wore them all day, even though 
they were prescribed for near-point. Dora dem-
onstrated a change in her abnormal head pos-
ture, now turning her head slightly to her left 
(favoring right gaze) rather than tilting her 
head. At this time, she demonstrated an inter-
mittent esotropia at distance only. She had 
trouble sustaining binocularity out of primary 
gaze, and she showed deficits in saccadic eye 
movements.

Dora’s binocular acuity had continued to 
improve, both with and without glasses. Her 
monocular acuities further improved, with 
acuity OD now exceeding OS (though originally 
OS was better than OD). As of this visit, she pre-
ferred distance viewing of the television with-
out her Rx. A bifocal was discussed as a likely 
prescription change in the future, particularly 
as instruction progressed to lessons at the front 
of the classroom.

Updated impressions and supportive 
recommendations
It appeared that Dora employed an abnormal 
head posture to support her binocularity, pre-
ferring a more fixed posture of the left eye, with 
the right eye free to meet it. Visual monitoring 
and guidance was recommended to continue 
every 4 months. She was referred for postural 
support, either with a craniosacral therapist or 

with a chiropractor specializing in pediatric 
care and cranio-sacral manipulations. This was 
suggested for several reasons: (1) to increase 
flexibility and range of head/neck motion, (2) 
to alleviate any physiological pressure exacer-
bating the paresis of the LSO, and (3) to guard 
against secondary effects of Dora’s postural 
asymmetries, which she adopted in service to 
her binocular vision. Additionally, physical ther-
apy was recommended for her tendency towards 
low tone and to build support of her somewhat 
large/heavy cranium relative to body size.

Discussion
Refractive considerations
Although Dora showed astigmatism at axes 
170 and 010, the prescription was normalized 
to 180 OU. This provides a few advantages: (1) 
The images emphasize clarity along the primary 
meridians, which encourages a straightened 
head posture; (2) Images through symmetric 
lenses localize in the same planes, support-
ing binocularity; (3) Any subtle softening of 
image sharpness achieved by shifting the axes 
towards 180 may further support binocularity. 
This dampens central quality, supporting easier 
peripheral fusion.

The lenses were prescribed in order to remedi-
ate a binocular vision deficit and to enhance the 
image quality that Dora was able to maintain 
in the presence of binocular vision. The powers 
were selected based primarily on Dora’s engage-
ment with material at near-point when looking 
through these lenses. With the +2.25-0.75x180 
OU lens power, she was able to engage her focus-
ing system comfortably without disrupting her 
binocularity. On near-point retinoscopy, the 
reflexes both became brighter and richer in red 
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color, with a low accommodative lag of +0.25 sph 
OD and OS. Lower lens powers left a dulled reflex, 
indicating a substantial accommodative lag.

In 7 months of lens wear, Dora:

•	 stabilized her binocular vision
•	 reduced her anomalous head posture
•	 developed a binocular fusion range
•	 began to reduce her astigmatic refractive 

state
•	 shifted towards emmetropia OS on objec-

tive and subjective assessments

With ongoing binocular development, the need 
for astigmatic compensation will continue to be 
reviewed. Bifocal lenses will be employed to pro-
vide the optimal binocular support for both dis-
tance and near-point as Dora’s distance viewing 
demands increase. Other considerations include 
the application of yoked prism away from her 
gaze limitation (although her most recent head 
posture does not support this option).

Refractive development hypotheses
1. The development of astigmatism at off-hori-

zon axes may have been induced by the head 
posturing. Note that the OD was favored 
for near-point viewing. When the head is 
tipped to the right, her less hyperopic OD
axis (x170) is brought to parallel with the 
horizon. When viewing with OS at times, 
Dora tipped her head to the left, again align-
ing her less hyperopic axis (x010) with the 
horizon.

2. The astigmatism likely developed in order to 
provide Dora with an adaptive advantage: it 
enabled her to decrease her accommodative 
demand for mid-range targets without sac-
rificing distance viewing. Note that with her 
hyperopia and LSO-induced eso tendency, 
Dora was avoiding accommodation, as this 
upset her binocularity, moving her into 

esotropia. She preferred to maintain blur 
rather than to experience diplopia. When 
she presented for examination, her mother 
reported that she tilted her head severely to 
the left, placing it on the table as she did her 
homework. This would have blocked her 
OS, interrupting her binocularity and free-
ing her up to accommodate without dip-
lopia. However, in distance and mid-range 
viewing, the presence of astigmatism would 
have facilitated a range of clarity without the 
need to change accommodation (or induce 
accommodative convergence).

3. The development of hyperopia may have 
provided her with a buffer of slightly blurred 
vision, which may have made it easier to 
tolerate a small angle eye turn rather than 
cope with two clear but overlapping images. 
As mentioned in the initial impressions, 
Dora showed a preference for prioritizing 
binocularity above clarity, presenting with 
reduced visual acuities OD and OS. By leav-
ing the hyperopic eyes in equal defocus, 
Dora developed mild amblyopia, utilizing 
the soft image quality to help her maximize 
binocular functioning in the presence of a 
small-angle turn. Evidence of an anoma-
lous projection adaptation supports this as 
a “strategy.”

4. Lenses were prescribed with cylinder x180 
OU for several reasons, as discussed above. 
One of the positive case outcomes is in the 
guided refractive development: after 7 weeks 
of lens wear, there was evidence of lability in 
the refractive state during retinoscopy. After 
7 months of wear, Dora’s axes had moved 
from x170 / 010 to x180 OU, both objectively 
and subjectively. Furthermore, with the 
accommodative support of her lenses, the 
adaptive benefit of her astigmatism was 
diminishing; her cyl power diminished as 
well.
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Bilateral refractive amblyopia in the pres-
ence of strabismus
The binocular blunting of visual information 
can serve a positive, adaptive purpose, as this 
case illustrates. Dora’s paretic LSO was likely 
at the origin of several developmental visual 
adaptations. The paresis interfered with normal 
binocular development and range of ocular 
motility, possibly exacerbated by her overall low 
tone and other lost developmental opportuni-
ties for sensory integration (as per her case his-
tory). Testing indicated that she was unlikely to 
sustain or to depend on single binocular vision. 
This would have provided a disruptive environ-
ment in the best of circumstances, along with a 
reason for Dora to be overwhelmed in visually 
busy environments.

In order to maintain gross orientation and 
organization, Dora developed an adaptation in 
which she allowed her central vision to become 
blunted without sacrificing global awareness. 
By muting the quality of her central vision, she 
was able to sustain gross fusion. The speed with 
which she demonstrated stereoacuity in a sup-
portive pair of lenses serves as evidence that this 
visual skill must have already been available for 
Dora in free space with distance viewing. The 
lenses simply enabled her to demonstrate this 
at near-point.

Dora avoided central fixation with either eye on 
near-point cover testing (July 2016), viewing the 
target OU such that her OS showed a small angle 
esotropia; her OD simultaneously postured 
with a small right hypotropia. She developed a 
non-central fixation pattern to support her OU
function, favoring the benefits of anomalous 
projection and binocular viewing above cen-
tral monocular suppression. This tendency for 
eccentric fixation of both eyes contributes to her 

reduced acuities OD and OS. It is worth observ-
ing that her OS, which had reduced motility and 
a gaze limitation, tended to have better acuities 
at the first encounter (May 2016). This may have 
been due to its steadier (although non-central) 
fixation. Acuities were improving and equal in 
July 2016. As of December 2016, her OD acuity 
surpassed OS, with OD attaining 20/20 at near-
point. At that time, unilateral cover testing at 
near (with glasses) showed no movement, sug-
gesting that she had learned to bring her OD to 
meet the gaze direction of the OS, or at least to 
do so with harmonious anomalous projection. 
(She still failed RDS stereo, suggesting that she 
may not have had bifoveation.)

Long-term Management
Dora has continued to make steady progress in 
lenses alone. The accommodative and postural 
support has enabled Dora to develop improved 
visual acuities and to enjoy stereopsis with an 
extended range of binocular fusion at near-point. 
Therapeutic lens wear can continue to support 
Dora’s academic and functional activities for 
years to come. However, there continue to be 
several limitations which will likely necessitate an 
active course of vision therapy for remediation. 
The paretic LSO interferes with the efficiency 
and range of ocular motility in the presence of 
binocular vision. Dora follows every saccadic re-
fixation with head movement to return her eyes 
to primary gaze. Ocular motility in the presence 
of binocular vision can be trained and enhanced 
with the support of the biofeedback provided in 
vision therapy. Accommodative facility while 
maintaining binocularity could most readily 
be trained in an active vision therapy program. 
Additionally, visual-motor integration skills can 
best be developed in a program that offers bin-
ocular biofeedback in tandem with tactile motor 
feedback.
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Management of High Hyperopia:  
Just Look! Retinoscopy and 

Lenses
Glen T. Steele, OD

Southern College of optometry, memphis, tennessee

Angel, a three-year-old female, presented for 
her first eye examination. The parents had 
recently noticed one of her eyes turning in and 
took her for an eye examination with another 
eye care professional. The doctor prescribed the 
following glasses for full-time wear:

OD: +7.50-1.50x180 
OS: +8.00-1.00x180

The lenses were effective in holding the eyes 
straight, but there were many other issues of 
concern to the parents. Prior to the glasses, 
she would follow planes taking off from the 
Memphis airport and point them out to her par-
ents. Now, she could not find the planes even 
though she heard them and looked to the sky 
trying to find them. They also reported that she 
bumped into walls and doors, although she did 
not do this before her glasses were prescribed. 
Most important to the parents was the fact that 
Angel’s eye was now turning more frequently 
and with a greater magnitude than prior to get-
ting her glasses. This was noticed more at bath- 
and nap-time, when her glasses are removed. 
Developmental milestones were reported as 
being met at normal age ranges prior to getting 
her glasses but had “dropped off some” since the 
glasses were prescribed.

On testing, Angel showed gross projection with 
and without lenses on gross stereo testing with 
the Keystone Basic Binocular test. Cover test 
at far and near showed slight esophoria with 
the current glasses on. When the glasses were 

removed, she continued to show 2Δ esophoria at 
far and 10Δ esophoria near with non-accommo-
dative targets. When an accommodative target 
was introduced at nearpoint, she showed a 
moderate esotropia (25Δ) without glasses. When 
going back to the non-accommodative target, 
she returned to 10Δ esophoria without glasses. 
Ocular motility was full OD, OS, and OU.

When observing distance retinoscopy, Angel 
would run up to approximately what she had 
been prescribed by the previous doctor: i.e., up 
to +7.50 or +8.00 with astigmatism. Just Look 
(Appendix A) and near retinoscopy with glasses 
showed against motion. However, when the 
glasses were removed, Angel showed only mod-
erate with motion using a non-accommodative 
target at nearpoint, but esotropia when an 
accommodative target was employed. As power 
was increased, she showed alignment and neu-
tral motion beginning when +3.50 was reached. 
She also showed gross projection on stereopsis 
testing with +3.50 and alignment with both 
accommodative and non-accommodative tar-
gets. During the dilated fundus examination, all 
structures appeared normal. Damp retinoscopy 
at that time was measured at +7.00 OU with 
minimal astigmatism.

The final lens prescription was +3.50 DS OU. 
Binasal occlusion was to be applied at dispens-
ing, with follow-up in three months. Patient 
education was given regarding the probability of 
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the eyes turning without the glasses; the parents 
were told not to be concerned as long as Angel’s 
eyes were straight with the glasses on. If the eyes 
turned with the glasses on, she was to return to 
the office right away. Guidance activities such 
as eye stretches and look-and-reach (Appendix 
B) were also prescribed to aid Angel in gain-
ing full control of looking behavior. Guidance 
awareness was also raised concerning the link 
between vision and developmental milestones, 
especially in eye contact when conversing with 
her and when engaged in movement activities. 
An external optical was used, and the lenses 
were changed, but the binasals were not added 
at the time of dispensing.

At the three-month follow-up, it was reported 
that Angel showed alignment at all times with 
the glasses on. She rarely showed an eye turn 
with the glasses off and then only on near-
point tasks. The parents consistently performed 
the guidance activities on a daily basis. They 
reported that she no longer ran into doors and 
walls, and she could find the planes in the sky. 
They also found her to be more socially engaged 
with family and her friends, whereas with the 
higher-plus lenses, she showed decreased social 
engagement. The link between vision and social 
milestones was clearly demonstrated during the 
time between these visits.

There seemed to be great success on many 
levels using minimal lens power to maximum 
efficiency, but what about the future? Could the 
lenses be continued—or better, further reduced 
without compromise to visual function and 
the process of development? When discuss-
ing with the parents, it seemed worth a try. We 
would follow her every three months (or less) 
and reduce the power of the lenses by observ-
ing her response on near point and Just Look 
Retinoscopy. Also, since there was such a good 
response to the lenses and guidance alone, the 
binasals were no longer recommended.

Upon returning in three months, everything 
was progressing nicely. Near retinoscopy reflex 
was consistent and stable. Increased social 
engagement was noted by the parents and other 
family members. Lenses and guidance activities 
were continued, with follow-up scheduled in 
three months.

Coincidentally at this time, another young 
patient, Michael, presented with high hypero-
pia quite similar to what Angel showed when 
she first presented. This young man was also 
showing about +8.00 OU at distance. It was 
assumed at that time that all young hyperopes 
would respond in this manner, so +4.00 was 
prescribed. However, one key element was 
overlooked: none of the near retinoscopies 
were performed. When the patient returned for 
his two-month follow-up, nothing had really 
changed, and he continued to show +8.00 at far, 
with the esotropia becoming more constant. He 
was not engaging with the family as much on a 
social level. Near retinoscopy was performed at 
this visit, and rather than showing less plus at 
nearpoint, he showed significantly more, up to 
+10.00. This was a completely different response 
than the one shown by Angel. Consequently, he 
was prescribed +7.00 with a +2.00 add, which 
brought good consistent alignment. Stereo was 
reduced, which improved over time, but never 
to the level of Angel’s. The contrast between 
these two patients was clearly shown when 
using near and Just Look Retinoscopy. Patients 
who show more plus at nearpoint should be fol-
lowed more carefully and lenses prescribed with 
less deviation away from traditional methods of 
prescribing.

At Angel’s nine-month follow-up, she was now 
showing slight against motion with her glasses 
and good responses at near point with +3.00. 
The lenses were changed to +3.00 with caution 
to watch for any eye turn with the glasses and 
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the appearance of any compromise of develop-
ment or expected social activities.

At the time of the next two follow-ups, which 
were three months apart, the parents reported 
things were status quo, and the reduced-power 
glasses and activities were continued. In the fall, 
she would be starting kindergarten, so differ-
ent observations would be necessary, including 
the teacher evaluation. More careful binocular 
evaluation and near retinoscopy evaluations 
were necessary and important even at this visit. 
Although it was tempting to do so, the lenses 
were not changed during this time of major 
change in her life. Teacher observations should 
include the lack of or decreased attention, 
especially later in the day, and any signs of eye 
turn. By this time, the parents were well aware 
of developmental milestones, how to asses her 
social interaction, and how to explain these 
things to the teacher.

Progress evaluations were now scheduled on 
a six-month basis, as Angel was beginning 
kindergarten. Retinoscopy reflexes were now 
beginning to show slight against motion at 
near, and it was determined that an alternate 
form of lens prescription was necessary. Lenses 
were prescribed with +1.50 in the distance and 
a +1.00 add. This allowed her to easily look to 
far yet maintain the lens power needed at near-
point. Her parents were agreeable, as we contin-
ued to see the plus decrease. The parents were 
again cautioned about the characteristic eye 
turn (which had not been seen in a couple of 
years even without her glasses), along with the 
awareness of decreased nearpoint performance. 
Angel›s mother was a teacher in the same school 
she attended, so these observations were quite 
easily achieved and communicated.

At the next follow-up, Angel was holding well, 
and glasses were continued. She was again 

beginning to show a very slight against motion at 
nearpoint. It was determined to keep the lenses 
the same power for the time being. It appeared 
that Angel was showing a delayed emmetropiza-
tion process as a young hyperope as she coursed 
through the process of development. This is a 
great life lesson for the doctor: not everything 
happens according to plan. One should always 
be aware of opportunities that would lead 
toward more appropriate development, even 
when they go against traditional thinking.

At the six-month follow-up, all reports were 
good. It was determined that another reduction 
in plus would be made to +1.25 with a +1.00 
add. Over the next month, however, she began 
to report slight difficulty at near and distance 
blur. She was immediately brought back for 
evaluation. Near visual acuity was now 20/30 
and distance was 20/25. Angel was returned to 
her previous lenses, and a one-month follow-
up was scheduled. At that time, the responses 
shown were closer to my expectations. I learned 
not cut plus too frequently and again monitor 
with near and Just Look Retinoscopy.

Over the next several years, Angel’s lens pre-
scription was decreased by about 0.25 a year, 
first in the add and then at distance. When she 
reached high school, she expressed an interest in 
contact lenses. She was prescribed +1.00 contact 
lenses with a +0.75 add to be worn for all near-
point activities. She managed them quite well 
and was consistent in wearing her nearpoint 
lenses over the contact lenses when reading or 
on the computer. At the last follow-up, Angel, 
now age 15, was showing excellent visual func-
tion and was on the honor roll in school. She 
was also playing on the varsity basketball team.

Three years later, another patient, Kirsten, pre-
sented with complaints similar to Angel. She 
was also three, and her parents reported an eye 
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turn when she looked at things up close. When 
asked, “How close?” the parents reported about 
three inches away from her face. She also had 
been to another doctor on two occasions who 
did not see a need for lens prescribing; how-
ever, he had no explanation for the eye turn. 
The parents believe that he wrote a prescrip-
tion “out of desperation.” The prescription was 
+4.00+1.00x090, which they did not get filled.

Kirsten showed expected responses on ocular 
motility, alignment, and cover test. Just Look 
Retinoscopy showed moderate plus estimated 
at +2.00. The eye turn was not noted until about 
three inches away, as reported by the parents. 
The concept of Kirsten taking a bit longer to 
show full emmetropization and the links to 
development were discussed. Guidance activi-
ties were prescribed, with follow-up sched-
uled for three months. At that time, even less 
plus was noted, and the esotropia was rarely 
observed. At school age, lenses were prescribed 
for nearpoint. She was followed regularly over 

the next several years, and she was last seen at 
age 21. She was set to graduate from college and 
was still wearing her Pl/+0.75 add lenses for all 
nearpoint activities.

Angel, Michael, and Kirsten were first seen over 
40 years ago. The lesson taught by these young 
patients to a young doctor was to pay careful 
attention to nearpoint retinoscopy at every visit. 
That lesson has carried well over a career and is 
reason to encourage young practitioners always 
to evaluate nearpoint first without glasses rather 
than assuming near should be evaluated over 
the distance findings. When measurable plus 
found at nearpoint is noticeably less than far, it 
should be a sign to carefully prescribe only the 
amount that leads to appropriate function at 
nearpoint, including alignment, ocular motility, 
stereopsis, and visual acuity. When the amount 
of measurable plus is significantly more at near-
point, less freedom to reduce the prescription is 
available. Above all else, Just Look!
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Appendix A 
Just Look! Retinoscopy – Its Value and 
Purposes
ALL IN ONE MINUTE OR LESS

1. JUST LOOK – 
a. What’s going on in there?
b. How are you going about looking out at 

me?
c. What can I do to stimulate you looking 

at me? At my target?
d. Can you sustain on my target?
e. What is the clarity of the reflex?
f. What is the amount of variability that is 

observable?
g. If I change the location of the target, 

can you follow, and what happens to the 
reflex?

h. If I move the target in the cardinal 
meridians and there are areas where the 
reflex shows an area of brightness, think 
ocular disease and look in that sector 
first.

i. JUST LOOK! All observations have 
significance and meaning.

2. What is the response to lenses?
a. Assess stability and appearance of the 

reflex.
b. If unstable, what is the effect of probing 

with plus/minus/cyl?
c. How high can you push the plus at 

nearpoint?
d. If eyes appear unequal (aniso or strabis-

mus), what happens as you introduce 
and add equal plus?

e. What is the response in alignment with 
and without lenses?

f. What is the impact of low plus on young 
children and especially school age 
children?

g. Quickly switch to Book Retinoscopy.  
What does the lens do to other activities 
such as reading speed, quality of read-
ing, etc.?

h. What does the near lens you want to use 
do to distance acuity?  If it interferes, 
consider bifocal.

3.    Prior to dilation, look again at the stability 
of the reflex.

a. Is there an increase in variability and 
instability, or has it remained stable 
during the examination?

b. Review response to lenses.
c. Is the finding stable enough to consider 

it a “refraction?”  If not a stable defined 
formed pattern, it is not a part of the 
structure, and the need to prescribe 
because of a single measurement is 
lessened.

d. If “refraction,” what is the lowest 
amount of power – plus, minus, astig-
matism – that can initiate the looking 
process? Stability?

e. How high can you push the plus at near-
point until there is a consistent reversal?

Each time you use this technique, you will 
understand more, and the patient response 
will give you more direction in terms of inter-
vention. Marvel at the observations you make 
that add information and a broader base for 
prescribing.  As you gain confidence and truly 
learn the specifics of retinoscopy, you will be in 
a position to improvise during the procedure. 
Improvisation during Just Look! is the key to 
making the observations above. 

1. Getman GN. OEP Developmental Vision Sept 
1951;1(12):52.   
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Keys 
Are the reflexes equal (brightness, color, and 
motion)? They may not be neutral even though 
they are equal.

1. Can you use equal lenses to make them 
more equal?
a. What is the least amount of lens power 

to gain movement toward equality?
b. What is the least amount of difference in 

lens power to gain equality?
c. Getting the reflexes to an equal appear-

ance might mean leaving slight residual 
with, against, or astigmatism.

4. If the full difference is the only time there is 
any equality, it is OK to give less and follow 
carefully over 1-2 months.

5. If there is a significant amount of with or 
against motion, what is the least amount to 
get a movement toward momentary bright-
ening? This will initiate the looking process 
and allow vision to become a more active 
part in overall development.

6. In the event a prescription is given that 
might be different from “full correction” 
(however that might be measured), more 
careful follow-up is critical to ensure that 
goals of overall development are being met.

How do you use this information?
Visual behavior does not ever transform itself, 
because of time or senility, into simple, but lim-
iting, numerics of the dioptric system. We need 
diopters as the mathematics, but we need the 
recognition of the processes behind the mathe-
matics to gain the insight and skill to cope with, 
guide, and abet the dominant factor in ageless 
human behavior.1

Start prescribing where you see the baby/patient 
beginning to engage in the looking process. For 
some, simple activities may suffice. For others, 
that may require the use of lenses to allow them 
to engage. Let near retinoscopy be your guide: 
least amount to maximum change.

What can parents do?
1. Make eye contact at all times.
2. When “playing,” really play—don’t just be 

with them and think you are promoting 
development.

3. It is OK to be silly or crazy as long as you 
make eye contact and encourage them to do 
the same.

4. Get down on the floor on their level.
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Appendix B: Eye Stretches/Look and Reach
Eye Stretches
This procedure may be done with one eye or 
both eyes. The goal is to develop the child’s abil-
ity to look and to move their eyes to follow a 
target. You may be instructed to emphasize the 
up-and-down movement or the side-to-side 
movement.

With One Eye Covered: Hold the target directly 
in front of the child. Move the target to each side 
and up and down to the extreme limit that the 
child can move an individual eye. Stretch the 
limit that the child can move his/her eye. Make 
sure that the child follows with the eyes rather 
than turning the head.

With Both Eyes Open: Hold the target directly 
in front of the child. Move the target to each 
side and up and down to the extreme limit that 
the child can move both eyes. Stretch the limit 
that the child can move his/her eyes. Make sure 
the child is looking at the target with both eyes 
and not turning one eye in or out.

Move the target up and down for 30 seconds 
and side to side for 15 seconds each time it is 
done.

Look and Reach
Cover one eye. Turn on the penlight out of the 
patient’s direct line of sight. The purpose of this 
procedure is to get the patient to move his/her 
eyes toward the light without moving his/her 
head. Then have him/her reach for the penlight. 
When he/she has done this, turn off the light. 
After several times, change eyes, and repeat the 
above procedure.

Progress will be noted by the patient showing a 
faster and more accurate response to this task. 
A long-term goal would be an immediate shift 
of visual attention to the penlight each time it is 
turned on and an immediate reach for the pen-
light. The eventual goal is to have the patient 
look, follow, and reach for a target in all posi-
tions of gaze.
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Minus Lenses for Aniseikonia
Lauren Strawn, OD

Cromwell, Connecticut

Rebecca Marinoff, OD
SUNY College of Optometry, New York, New York

A 75-year-old male was referred to the Vision 
Rehabilitation Clinic at the University Eye 
Center for evaluation of his intermittent vertical 
double vision. He reported that this had been 
present for approximately three years and was 
previously corrected with prism. However, he 
noted that the diplopia had been increasing in 
the past several months. He reported no illness 
or trauma associated with his increased diplopia 
awareness. He also expressed that his right eye 
seemed to see a larger image than the left, and 
this was impeding his ability to fuse the images 
and resolve his diplopia. He reported that he was 
diagnosed with an epiretinal membrane (ERM) 
in his right eye following cataract extraction in 

both eyes about 5 years prior. The patient had a 
history of ischemic heart disease, for which he 
had bypass surgery and a stent placed approxi-
mately 18 years prior. He was managed with 
atenolol, aspirin, and Wellbutrin and followed 
up with his primary care doctor regularly. The 
patient was a retired pediatrician who currently 
lectured at medical schools in the area. Table 1 
shows the findings from the examination.

Separate prescriptions were dispensed for  
driving and general distance use. The patient 
presented with a pair of glasses prescribed else-
where for distance vision. These glasses had 
6 diopters of vertical prism split between the 

Table 1. Initial Examination Findings

Distance visual acuity OD: 20/25 
OS: 20/20

Cover test without prism glasses Distance: 10 PD exophoria, 6 PD int L hypertropia 
Near: 16 PD exophoria, 6 PD int L hypertropia

Posture with 6 PD prism split equally Objective and subjective vertical alignment, reports 
size difference between the two eyes and difficulty 
fusing images

Stereo testing with habitual Rx, Wirt circles 100 sec of arc 

Extraocular motilities Full and comitant

Worth 4 dot Exo diplopia and left hyper at distance, intermediate, 
and near

Keystone telebinocular Distance: expected horizontally, left hyper vertically 
Near: exo posture, no hyper noted

Clown vectogram ranges Base out: 33/31 
Base in: G/E
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eyes, and the patient reported that the prism 
power was increased when his diplopia wors-
ened previously. The current amount of prism 
was acceptable when driving, but when walk-
ing around, the patient felt uncomfortable; the 
higher amount of prism was negatively affect-
ing his gait and balance. The prescription given 
for driving retained the current prism power of 
OD: -2.75-1.75x010 with 3 PD BU and OS: -2.00-
2.00x174 with 3 PD BD. After trial of different 
prism powers with the patient walking around, 
a different prescription was given for general 
distance use. The same sphere and cylinder 
power was prescribed but with less prism power 
in order to facilitate increased comfort (1.5 BU
in the right eye and 1.5 BD in the left eye). The 
patient removed his glasses for reading. He had 
a reduced near point of convergence but elected 
not to pursue vision therapy for convergence 
issues at that time.

The patient returned 2 months later with con-
tinued complaints of intermittent diplopia 
due to a size difference between the eyes. This 
was most apparent when driving. The patient’s 
visual acuity was stable through his new pre-
scription, and cover test remained unchanged. 
The Awaya test was administered, revealing an 
approximately 7% larger image in the right eye 
(Figure 1). To promote fusion and to minimize 
the aniseikonia, several size lenses were trialed 
over the left eye (Table 2), with the patient both 
seated and walking through the hallway. Size 
lenses are lenses with no refractive power but 
that produce magnification.1 By altering the 
front vertex power and the thickness of the 

lenses, magnification can be induced without 
adding any refractive power.2 Ultimately, the 
patient preferred a 4% size lens over the left 
eye. This lens allowed the patient to have single 
vision as well as ambulate smoothly and com-
fortably through the hallways. With the lens in 
place, the patient had a visual acuity of 20/20 
OU. This lens was dispensed as a trial. The size 
lens was temporarily attached to the front of 
the patient’s left spectacle lens in order to test 
its effectiveness. A size lens can be incorporated 
into a spectacle lens once the power is finalized.

The patient then returned the following week 
with the size lens. He reported that while he was 
comfortable ambulating and did not notice the 
size difference at near, he was still not comfort-
able at distance. He was most aware of the size 
difference when he was driving. The patient’s 

Table 2. Summary of Lenses Trialed

Lens Trialed Comfort when Seated
Comfort when 
Ambulating

Distance Visual Acuity 
OU

6% size lens OS Excellent Poor 20/40

5% size lens OS Excellent Fair 20/40

4% size lens OS Good Good 20/20

-2.00 sph OD Excellent Excellent 20/20

Figure 1. Awaya test
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visual acuity and cover test remained stable 
from previous exams. Up to that point, mag-
nification was being used over the patient’s left 
eye in order to make the images seen by the two 
eyes more similar. Since that was not successful, 
we decided to try minifying the image from the 
right eye. The patient was shown -1.00, -2.00, 
and -3.00 spherical lenses over the right eye to 
probe for responses. The patient preferred the 
-2.00 sphere lens over his distance prescription 
(Table 2). The patient reported clear and com-
fortable binocular vision with this lens in place. 
When the eyes were alternately covered, the 
patient still noticed a size difference between 
the eyes but was not bothered when viewing 
binocularly. He did not experience diplopia, 
glare, ghosting, or haloes with this lens and 
could ambulate comfortably and confidently 
throughout the office. This prescription was 
dispensed for driving only, and the patient con-
tinues to have success with these lenses.

This patient presented with a complaint of 
intermittent double vision. Adding vertical 

prism to the spectacle prescription resulted in 
objective and subjective vertical alignment, but 
the size difference between the two eyes was an 
obstacle to fusion, and the patient continued to 
have double vision when driving. A 4% size lens 
over the left eye magnified the smaller image, 
reduced the size difference, and promoted 
fusion, but it was ultimately more successful 
at near than at distance. The ultimate solution 
was to minify the right eye’s larger image with 
a minus lens, which resulted in clear and single 
vision for driving.

Older patients such as this one frequently 
present with decompensated phoria as well 
as pathology (such as epiretinal membrane as 
in this case) that can cause a size difference 
between the eyes. Vertical prism and size lenses 
are typical solutions used to align the eyes and 
to resolve the size difference via magnification. 
In this case, the answer was to use a minus 
lens in an atypical way, to provide minification 
rather than refractive correction.
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Binasal Occlusion for the  
Treatment of Esotropia

John Tassinari, OD
Western University of Health Sciences, College of Optometry, Pomona, California

History
Connor, a friendly 5-year-old boy in kindergar-
ten, presented with his parents for an evaluation 
of his “crossed eyes.” They noticed inward mis-
alignment of his left eye for the first time just 
after his 4th birthday. A pediatric eye care prac-
titioner (ECP) was consulted, who diagnosed 
hyperopia, prescribed glasses, and advised close 
follow-up (Table 1). At a follow-up with the 
pediatric ECP, 6 months after the glasses were 
dispensed, the ECP made them “stronger” to 
counteract the esotropia that was present with 
the glasses in place. Subsequent follow-ups with 
the original prescribing ECP resulted in a rec-
ommendation for eye muscle surgery because 
“the glasses do not straighten out the eyes all 
the way.” The parents wanted to know whether 
there was an alternative to eye muscle surgery 
upon presenting to my office.

Connor willingly wore the first prescription 
glasses full-time. The second prescription, also 
worn full-time, triggered a frequent habit of 
tipping his head down to peek over the top of 

the frame with some regularity. In fact, when 
we first met, with him seated in the exam chair 
and me standing, Connor readily made eye 
contact with his head tipped down and his eyes 
in an esotropic posture above the eye wire. His 
parents were unaware of this habit, but when 
I pointed it out, they commented “yes, I guess 
he does that a lot.” His parents reported that 
Connor’s left eye definitely crossed with the 
glasses off. His father reported that his son’s 
eyes looked perfectly straight when Connor 
first acquired his glasses and that the eye pos-
ture deteriorated after 1 – 2 months such that 
he thought that his son’s left eye seemed like it 
crossed all the time by a little. Conner’s mother 
disagreed and viewed her son’s eyes as straight 
with the glasses in place; she had several ques-
tions as to why the eyes still crossed with the 
glasses off. She remarked “I thought that’s what 
the glasses [were] supposed to fix.” Connor was 
generally healthy, and pregnancy, birth, and 
early childhood development were all reported 
as normal. His pre-K and Kindergarten teach-
ers expressed no concerns about his academic 

Table 1. Summary of Record Review of Prior Exams with Original ECP

Conner age 4.1 Constant left esotropia 20-25Δ at distance and near 
Cycloplegic retinoscopy: +4.75-0.50x170 OD +4.75 DS OS 
Final SRx: +4.75-0.50x170 OD +4.75 DS OS

Age 4.3 SRx on: ortho at distance / variable small intermittent esotropia near

Age 4.7 SRx on: constant left esotropia 12Δ at distance / 15-20Δ at near 
Cycloplegic retinoscopy: +5.75-0.25x180 OD +5.75 DS OS 
Final SRx: +5.75-0.25x 180 OD +5.75 DS OS

Age 4.10 
(glasses broken, went w/o SRx for 
1 week)

SRx on: constant left esotropia 16Δ at distance / 20Δ at near 
Parents informed that eye muscle surgery may be necessary. Follow-up in 3 
months
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readiness. Connor was described as active, 
sociable, and well-coordinated in both large and 
fine motor skills. His verbal skills and attention 

were advanced. Family ocular history was  
unremarkable, and the reported family medical 
history was not germane to this case.

S, suppression   NC, normal correspondence   AC, anomalous correspondence 
*The report of uncrossed diplopia is more correctly interpreted as normal diplopic projection for an eso deviation. It may occur in 
normal correspondence or unharmonious anomalous correspondence.

Table 2. Examination Data from the Initial Examination

REFRACTIVE AND VISUAL ACUITY (Connor age 5.1)

VA distance (unaided; HOTV single 
line)

OD: 20/20  OS: 20/30 

Habitual/Presenting SRx and VA 
Distance: HOTV single line 
Near (40cm): Numbers, full chart

Distance Near 
OD: +5.75-0.50x 170      20/40-2/4 4 point 
OS: +5.75 DS                    20/50+1/4 4 point

Distance retinoscopy OD: +4.75 DS 
OS: +5.00 DS

Subjective refraction (trial frame, JCC 
not attempted)

OD: +4.50 DS                    20/20 
OS: +4.50 DS                     20/25+1/4

Nearpoint retinoscopy (MEM), HRx 
in place

OD: and OS: -0.50 <> -0.75 (fluctuating)

Nearpoint retinoscopy (MEM) Subj 
Refr in place

OD: and OS: plano <> -0.25 (fluctuating)

Cycloplegic retinoscopy OD: +5.25 DS  OS: +5.50 DS

COVER TEST / MOTILITY

Unilateral (UCT) and alternate (ACT) 
Distance Unaided

Constant left esotropia (CLET) ACT: 20-25Δ BO at distance, 25-30Δ BO at near

UCT/ACT distance, HRx in place 
UCT/ACT near, HRx in place 
UCT/ACT near w/ +2.00 ADD over HRx

UCT: CLET/ ACT: 10Δ BO (all gazes) 
UCT: CLET/ ACT: 14Δ BO 
UCT variable: sometimes no movement, sometimes small 3-5Δ LET. 
ACT: 5Δ BO

Centration point wearing HRx At 8-10 cm, UCT variable: sometimes no movement, sometimes small 3-5Δ 
LET

SENSORY FUSION, HRx IN PLACE

Red lens test: distance, lit room

Red lens test: near, lit room

Suppression left eye  S

Suppression left eye  S

Red lens test: distance, dark room 
Red lens test: near, dark room

Suppression left eye, fast cover-uncover of OD, reports uncrossed diplopia*  
NC 
Uncrossed diplopia   NC

Dissociated red lens test: dark room (+) Vertical Diplopia

Subjective Angle: 14Δ BO   NC

Bagolini striated lens test: near 1 light at center of an X; UCT: CLET   AC

Brock posture board Places penlight at fixation point in center of grid;  
CLET present   AC

Random dot stereo (Random Dot E) 
Contour stereo (Reindeer) 
Contour stereo with +2.00 add

None 
None 
(+) Float/depth perception to reindeer target
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The optometric evaluation took place over a 
1-hour office visit. The exam data presented 
in Table 2 do not match the chronological 
sequence of testing exactly. Cycloplegic refrac-
tion, dilated fundus exam, and extended case 
history concluded the exam.

Diagnosis
Connor was diagnosed with concomitant con-
stant left esotropia. The esotropia was mixed 
accommodative / non-accommodative at this 
exam, and the cosmesis with the glasses in place 
was fair. There was a positive motor and sensory 
response to a +2.00 add in that the eso deviation 
decreased to 5Δ BO and he gained appreciation 
of a gross stereo target.

Amblyopia was absent. Sensory maladaptations 
were mixed, as shown in Table 2. Stereopsis was 
reduced. Connor predominantly had manifest 
hyperopia, with a small portion (0.75 D) latent. 
I concluded that his habitual glasses were exces-
sive in convex power per his habit of peeking 
over his frame and the reduced distance visual 
acuities with the habitual glasses in place.

Case Analysis and Impression
Looking strictly at the magnitude of the hyper-
opia and esotropia, a reasonable expectation is 
that Connor’s diagnosis would be pure accom-
modative esotropia. Indeed, the case history 
and review of prior records indicates that it was 
purely accommodative esotropia for a short 
time. His first-ever glasses compensated for 
almost 5 diopters of hyperopia, which was suf-
ficient to compensate for his approximately 25Δ

of esotropia. However, with the passage of time 
(age 4.3 to 4.7), the compensatory glasses lost 
their punch, and Connor deteriorated to CLET
of approximately 12Δ with the glasses in place. 
Why? I believe that Connor’s sensory fusion was 
programmed, well before he saw an eye doctor 
for the first time, to function with a retinal area 

nasal to the OS fovea being paired with the 
OD fovea. This pairing, based on a common 
visual direction, is anomalous correspondence 
(AC). It was programmed this way because  
he had cosmetically invisible constant left 
accommodative esotropia prior to exhibiting 
cosmetically noticeable constant left accom-
modative esotropia just after his 4th birthday. 
This small-angle esotropia, I speculate, was, 
not coincidentally, magnitude 10-12Δ base out. 
Over a 4-month period, he re-established the 
pairing of the non-foveal nasal retinal area OS
with the OD fovea to function once again as a 
12Δ CLET. This 4-month time frame supports 
a diagnosis of AC because anomalous fusional 
movements are slow.

The lack of amblyopia in the presence of con-
stant unilateral esotropia is factual information 
that fuels additional speculation about his past. 
Connor probably functioned with uncorrected 
hyperopia and bifoveal fixation until the age of 
2-3 years, allowing monocular sensory vision to 
develop. The onset of the invisible small-angle 
constant left esotropia triggered abnormal bin-
ocular vision in the form of AC and suppression.

Treatment Plan
Treatment options include active vision ther-
apy, eye muscle surgery, or passive vision ther-
apy. Passive vision therapy procedures include 
prism therapy (relieving, corrective, or over-
correcting) and occlusion therapy. Occlusion 
therapy can be total occlusion of 1 eye or 
sector occlusion in the form of binasal occlu-
sion (BNO). It was concluded that passive vision 
therapy procedures would be the first step, with 
active vision therapy to be added if passive VT
were to yield no (or a partial) cure. Given the 
strong evidence of AC per Connor’s deteriora-
tion from orthophoria to CLET, BNO plus an 
updated spectacle prescription were selected as 
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the initial treatment plan. His eyeglasses were 
updated to the following:
 OD +4.50 DS
 OS +4.50 DS
 +2.50 add, segment line 2 mm above lower 

lid
The distance portion of this spectacle prescrip-
tion represented a 1.00 D cut in plus compared 
to his habitual glasses. The goal was to clear up 
distance visual acuity, which, in turn, would 
promote eyeglass compliance. Additionally, the 
new spectacle prescription acknowledged his 
preference to function with 1.00 D of hyperopia 
held latent. A potential drawback was that less 
plus would increase the magnitude of the devia-
tion. The bifocal add was prescribed to give 
Connor a tool through which he could bifixate. 
Bi-fixation may prime the utilization of normal 
sensory fusion.

Step 2 was to apply binasal occlusion to the dis-
tance portion of the spectacle prescription. The 
bifocal segments did not have any occlusion. 
The intent was to occlude one of the foveae 
when Connor was esotropic, which in turn 
would inactivate anomalous correspondence 
and suppression. When Connor looked with 
bifoveal fixation through the bifocal add, he was 
rewarded with an unimpeded visual input. The 

goal of this passive treatment was to arrange 
conditions that so that Connor’s sensory fusion 
shifted from suppression and AC to normal bin-
ocular sensory fusion. Greenwald, discussing 
Frederick Brock’s fascination with anomalous 
correspondence, stated that persons with anom-
alous correspondence have “dormant” normal 
retinal correspondence that is “…awaiting more 
favorable conditions for its emergence.”1 Step 2, 
the application of binasal occlusion, occurred at 
the conclusion of Connor’s second evaluation 
(Table 3).

The brief exam in Table 3 shows that the new 
glasses yielded good visual acuity and a slight 
increase in the esotropia magnitude. Connor’s 
sensory fusion and looking behavior response 
to the binasal occlusion was the desired 
response. He immediately released his left eye 
suppression and saw uncrossed diplopia. His 
looking behavior indicated a registered dis-
ruption to his normal pattern of anomalously 
unifying input from each eye. Another favor-
able response was his activation of normal cor-
respondence through the bifocal add per Brock 
posture board.

Binasal occlusion can be difficult to prescribe 
from a patient communication and social 

Table 3. Brief Exam with New Glasses in Place

VA distance OU (HOTV) 
VA near OU (numbers)

20/20 
4 point

UCT / ACT distance 
UCT / ACT near, above bifocal 
UCT / ACT near, through bifocal

UCT: CLET/ ACT: 12Δ BO 
UCT: CLET/ ACT: 15Δ BO 
UCT variable; sometimes no movement, sometimes small 3-5Δ LET ACT: 5Δ BO

Stereopsis (through bifocal) 
   Random Dot E 
   Reindeer 

 
None 
Yes

Brock posture board (through 
bifocal)

Light placed in center of grid 
UCT: no strabismus NC* 

Red lens test: distance, lit room 
Red lens test: distance, lit room, 
binasal occlusion applied

Suppression left eye S 
Immediate uncrossed diplopia NC 
Rapid shifting of eyes observed with general viewing of room 

*A small-angle esotropia may have been present that was not detected with him in downgaze wearing red/green glasses.
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interaction standpoint. It is easily visible and 
unheard of by the public, teachers, and pedia-
tricians. The parents and child are bound to 
be peppered with many questions and perhaps 
comments doubting its efficacy and the doctor’s 
acumen. Although full-time utilization of BNO
is optimal, the plan for Connor was to assign 
full-time wear indoors in his own home, aiming 
for 25 or more hours per week. Upon inquir-
ing whether he had a second pair of glasses with 
which to implement the part-time plan, the 
reply was “no, but I think he should. When he 
lost them we did not have a back-up, and his 
eyes were crossing like crazy.”

The parents proceeded with two pairs of glasses, 
and binasal occlusion was applied to one of them 
following the method described by Greenwald1

for unilateral esotropes. As stated above, the 
binasal occlusion was affixed only to the dis-
tance portion of the prescription eyeglasses. In 
brief, the translucent tape was applied to the 
back side of the right spectacle lens so that it 
covered approximately three-fifths of the pupil.

More specifically, the OD foveal line of sight was 
just barely covered when the OD was in primary 
gaze. For the left spectacle lens, the side of the 
esotropia, the tape was narrower. Its width per-
mitted easy foveal fixation with the left eye. The 
goal was to arrange conditions so that Connor 
used his left eye for foveal fixation most of the 
time. Upon doing so, the OD would turn inward 
and the OD fovea would be occluded by the 
tape. Occlusion of the fovea of the normally 
fixating eye, as stated by Greenwald, “acts as an 
immediate and forceful disruptive mechanism.”

A six-week follow-up exam was recommended.

Follow-up Exam One: Six weeks after 
dispensing the bifocal spectacle 
prescription with binasal occlusion 
(Tables 4A and 4B)
Connor arrived at this exam wearing the bifocal 
glasses with the binasal occlusion. His mother 
reported that “Connor really likes the glasses 
with the tapes on them. He wears them all the 
time now.” Connor had zero visual complaints. 
In reply to a direct query about double vision 
he said “sometimes, kinda.” This double vision 
never occurred for near work. Another query 
about his preference for the glasses with BNO
led to a shrug of the shoulders and “I dunno, I 
just like them.”

Assessment and Plan
Connor’s sensory fusion and motor alignment 
have responded favorably to the binasal occlu-
sion and bifocal add. One telling finding can 
be observed in the simple test of him viewing 
a single dot of light. With the BNO in place, he 
saw double. Without the BNO, he saw single. 
Clearly, the BNO is disrupting the sensory mal-
adaptations that he developed to counteract the 
problem of his left fovea not pointing in the 
same place as his right fovea. With the sensory 
maladaptations turned off, the sensory fusion 
system reported double vision. Also, note the 
conversion of the Brock posture board near (no 
add) from AC to NC. Three other encouraging 
findings were the reduction in the magnitude of 
the deviation, his conversion from purely LET to 
some alternation ability, and his non-strabismic 

S, suppression   NC, normal correspondence   AC, anomalous correspondence 
*Mesopic illumination used so examiner could see eyes during UCT

Table 4A. Follow-Up Exam One: Exam data, BNO glasses in place, target at 6 meters

Red lens, lit room 
Red lens, dark room

Uncrossed diplopia   NC 
Uncrossed diplopia   NC 

View single dot of light, lit and dark room, no filter in 
place

(+) diplopia, eyes rapidly alternate   NC
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status through the bifocal add. This latter find-
ing meant that every time he engaged in near 
work through the add, both foveae were point-
ing at the target of regard and encouraging the 
utilization of normal sensory fusion.

Given the very good response, the tape width on 
the left side was increased so that it was almost 
as wide as the right tape. This adjustment of 
the BNO tapes is consistent with the protocol 
described by Greenwald. A 10-week follow-up 
evaluation was advised.

Follow-up Exam Two: Three months 
after Follow-up Exam One (Table 5)
Connor continued to wear the BNO glasses full 
time without complaint. His report of diplo-
pia was a bit more convincing “yes, I see stuff 
double up on me.”

Assessment and Plan
Connor demonstrated further gains at this visit. 
He converted to bifoveal alignment at far with 
low esophoria. The magnitude of the devia-
tion decreased further. He was still esotropic at 

near above the bifocal, although he now dem-
onstrated some divergence so that his near eso 
deviation manifested as 5Δ ET instead of 10Δ. His 
sensory fusion response to compensatory prism 
was good in that he appreciated stereo at near 
above the bifocal add with the prism in place. 
Another sign of improving sensory fusion was 
his response to the prism trial. His eso devia-
tion decreased by 5Δ BO upon application of 
the 5Δ BO prism. Thus, he did not prism adapt. 
A prism adaptation response would have been 
a re-establishment of his 4Δ eso at far and 10Δ

eso at near. Prism adaptation can be driven by 
anomalous fusional movements from underly-
ing AC.

Given his continued gains, it was decided to 
alter Connor’s eyeglasses in 2 ways. The tape 
widths were decreased on each side so that each 
extended just beyond the nasal limbus. The 
intent was to provide less assistance to his shift 
toward using NC instead of AC. Also, a 5Δ BO
Fresnel prism was applied to the back side of the 
right lens. The Fresnel prism was trimmed so 
that it did not cover the bifocal add. The intent 

Table 4B. Follow-Up Exam One: Exam data, SRx lacking BNO in place

UCT / ACT 
   Distance 
   Near above bifocal 
   Near through bifocal

 
UCT: CAET (usually LET)/ ACT: 8Δ BO 
UCT: CLET/ ACT: 1 Δ BO 
UCT: Ortho/ ACT no movement

View single dot of light, lit room and dark room, 
distance

Sees 1 light (no diplopia)   Suppression or AC

Red lens near, dark room, above bifocal 
Add neutralizing BO prism

Uncrossed diplopia   NC 
Sees 1 light with 12Δ BO; UCT no movement   NC

Brock posture board 
   Above bifocal 
   Through bifocal

 
Light placed left of center by 5 degrees   NC 
Light placed at fixation point, center of cross,  
UCT no movement   NC

Stereopsis through bifocal 
   Random Dot E 
   Reindeer 
   Contour (local) with Reindeer test booklet

 
Not seen 
(+) Float 
70”

S, suppression   NC, normal correspondence   AC, anomalous correspondence
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of this application was to facilitate bifoveal fixa-
tion at all times and distances. After the Fresnel 
prism was applied, Connor waited 30 minutes. 
A repeat of the cover test showed no movement 
with UCT while viewing at distance and at near 
above the bifocal. The ACT showed the expected 
no movement at far and 5Δ BO at near above the 
bifocal. Conner did not prism adapt during this 
30-minute period. This positive response was 
further evidence that his AC was weakening. 
A brief follow-up was scheduled for 1 week to 
check for prism adaptation. This exam showed 
the same cover test results. The binasal occlu-
sion was removed altogether, and Connor was 
scheduled for a 1-month follow-up.

Follow-up Exam Three: Two months 
after Follow-up Exam Two (Table 6)
Connor had worn the glasses with 5Δ BO Fresnel 
prism (and no BNO) for 2 months without com-
plaint. He reported that he had seen double “I 
dunno, maybe once or twice.” He was now in 
the latter half of his first-grade academic year 
and was reading above grade level. There were 
no concerns about his written work. His mother 
reported a minor concern that sometimes 
Connor held books extra close while reading. 
She also reported that his eyeglasses were badly 
scratched.

Table 5. Follow-up Exam Two: Exam data, spectacle prescription lacking BNO in place

UCT / ACT 
Distance 
   Near above bifocal 

   Near through bifocal

 
UCT: No strabismus/ ACT: 4Δ BO 
UCT: CLET (magnitude = 5Δ BO with simultaneous prism 
cover test)/ ACT: 10Δ BO 
UCT: Ortho/ ACT: no movement

Red lens distance, lit room 
Red lens distance, dark room

1 light with color mixture, UCT no movement   NC 
Uncrossed diplopia   NC

Red lens near, dark room, above bifocal 
Add neutralizing BO prism

Uncrossed diplopia   NC 
Sees 1 light with 6Δ BO, UCT no movement   NC 

Stereopsis near, above bifocal 
   Reindeer 
   Reindeer with 5Δ BO trial lens over OS

 
Target flat, suppresses L 
(+) Float, no suppression

Stereopsis through bifocal 
   Random Dot E 
   Reindeer 
   Contour (local) with Reindeer test booklet

 
Not seen 
(+) Float 
70”

Divergence range near with prism bar; Connor viewing 
through bifocal add

x/14/6; reliable diplopia endpoint reported

Apply 5Δ BO Fresnel prism to OD spectacle, above 
bifocal 
   30 minutes later 
 
   1 week later

 
 
UCT: no movement at all fixation distances 
ACT: 0 at far / 5Δ BO at near 
UCT: no movement at all fixation distances 
ACT: 0 at far / 5Δ BO at near

S, suppression   NC, normal correspondence   AC, anomalous correspondence
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Assessment and Plan
Connor no longer demonstrated esotropia with 
his prism containing glasses in place. He met 
the goal of the passive lens treatments of bifo-
cal add, BNO, and relieving prism. New glasses 
were prescribed as follows:
 SRx1 OD +4.50 DS 2Δ BO
 OS +4.50 DS 2Δ BO
 +2.00 add, segment line 2 mm above  

 lower lid
This SRx repeated his prior distance SRx. The 
bifocal add was 0.50 less plus given the exopho-
ria and accommodative lead through the bifo-
cal add. It also contained ground-in prism. A 
second SRx was prescribed without the bifocal 
in a sports goggle. Connor was scheduled for a 
6-month follow-up. At the 6-month follow-up, 
testing showed that relieving BO prism was no 
longer needed, and the bifocal add was reduced 
to +1.50 while maintaining orthophoria. 
Contour stereo improved to 50 seconds of arc. 
Random dot (global) stereo remained absent. 
Connor was placed on a yearly recall schedule.

Conclusion
Connor and many other youngsters with hyper-
opia plus esotropia have given me pause over my 
almost 3 decades of practice. I have a burning 
curiosity as to how they are functioning in the 
weeks and months prior to exhibiting a cosmet-
ically noticeable esotropia. The easy assumption 
is that the child is motorically aligned with bifo-
veal fixation until accommodative effort reaches 
critical mass and accommodative convergence 
causes a cosmetically noticeable esotropia. One 
day the child has no strabismus, and the next 
day they do, as Child A exhibits in Figure 1. An 
alternative prequel to cosmetically noticeable 
accommodative esotropia is shown in Figure 1, 
Child B. When accommodation reaches criti-
cal mass, the child relents and permits an eso-
tropia, but to a limited extent. A cosmetically 
invisible small-angle esotropia onsets, and for 
months or years, the child functions this way 
without seeing an eye doctor. After this period, 
accommodation reaches another critical mass 
and drives the esotropia to a visibly noticeable 

Table 6. Follow-up Exam Three: Examination Data 2 months later

SRx WITH 5 BO FRESNEL OD IN PLACE

UCT / ACT 
   Distance 
   Near above bifocal

 
UCT: No movement/ ACT: 0 
UCT: No movement/ ACT: 3-5Δ BO

SRx, 5Δ BO Fresnel removed

UCT / ACT 
   Distance 
   Near above bifocal 
   Near through bifocal add

 
UCT: No movement/ ACT: 3Δ BO 
UCT: Intermittent left ET/ ACT: 6Δ BO 
UCT: No movement/ ACT: 3Δ BI

Distance VA 
                           

OD: 20/20, demonstrated +0.25 over SRx, “worse” 
OS: 20/20, demonstrated +0.25 over SRx, “worse”

MEM through bifocal add -0.50DS each eye

Prism bar divergence range 
   Near, above bifocal 
   Near, through bifocal

 
x/2/-6 
x/14/10

Stereopsis through bifocal 
   Random Dot E 
   Reindeer 
   Contour (local) with Reindeer test booklet

 
Not seen 
(+) Float 
70”
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Child A. 5.00D Hyperopia each eye Child B. 5.00D Hyperopia each eye

Accommodative effort/activity increases.  
Bifoveal fixation sustained, no strabismus.

AGE 18 
MONTHS

Accommodative effort/activity increases.  
Bifoveal fixation gives way to cosmetically 

invisible constant left esotropia.  Monocular 
visual deficits and abnormal sensory fusion 

circuits begin to form.

Onset of cosmetically noticeable 25 prism 
diopter CLET. Child seeks eye care 7 days after

AGE 30 
MONTHS

Onset of cosmetically noticeable 25 prism 
diopter CLET. Child seeks eye care 7 days after

AGE 30 ½ 
MONTHS  Eyeglasses dispensed Eyeglasses dispensed

No strabismus at follow-up.  
Sensory fusion normal

AGE 32  
MONTHS

With glasses in place, constant left 10 prism 
esotropia present. OS Amblyopia  Plus 

abnormal sensory fusion.  

Figure 1. Bilateral high hyperopia causing esotropia. Two paths.

magnitude. In pathway A, the child functions 
with esotropia for a short time, such that sen-
sory maladaptations do not form. In pathway B, 
the child is saddled with constant esotropia for 
12 months. The child adapts and reacts to the 
constant esotropia status with anomalous cor-
respondence, suppression, amblyopia, or some 
mix of the three.

Glasses for hyperopia in both children serve as 
a motor prod for divergence. In child A, diver-
gence via AC/A results in bifoveal fixation that 
sticks thanks to normal sensory fusion. Child B 
gets the same divergence signal from the hyper-
opia glasses but overrides it with an anomalous 
fusional movement in the convergence direc-
tion. This anomalous convergence re-estab-
lishes the small-angle esotropia and the align-
ment of the retinal areas sharing a common 
visual direction. Child B resumes functioning 
as he has for the 12-month period preceding the 
eyeglass prescription.

It is my impression that Connor, the case at 
hand, followed the ‘B’ pathway. The initial pre-
scription glasses for hyperopia led to bifoveal 
fixation, but that fixation did not hold because 
he had AC secondary to a pre-existing constant 
left esotropia. BNO combined with the bifocal 
add served as arranged conditions that prohib-
ited activation of his acquired sensory maladap-
tations of anomalous correspondence and sup-
pression. To fill the vacuum, his pre-esotropia 
sensory fusion mode of normal correspondence 
and no (minimal) suppression woke up.

The linchpin in the success of this case, I believe, 
was Connor’s ready acceptance of binasal occlu-
sion. His response has support in the literature. 
Greenwald describes two categories of patient 
responses to BNO, a favorable and an unfavor-
able. Patients in the second category respond 
“with great discomfort” and “a feeling of ani-
mosity toward the optometrist.” The favorable 
response is described by Greenwald in this way:
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The first group of patients report some 
initial getting used to, then seem generally 
happy with the tapes. It is as if they were 
just waiting for someone to suggest some-
thing like this to them.

Connor clearly fell into the favorable category, 
which greatly aided the success of this case. One 
way to view favorable responders like Connor 
is that his mind sometimes activated normal 
sensory fusion while esotropic. These moments, 
unfortunately, resulted in the symptoms of 
visual confusion and diplopia. In response, he 
reluctantly re-activated his AC and suppression 

circuits, only to try his pre-esotropia sensory 
fusion mode again later. By occluding one of 
the two foveae, the BNO short-circuited this 
Sisyphean loop. Another factor that some read-
ers may be wondering about is Connor’s tem-
perament. He was a free spirit with a broad 
range of interests and friends.

Another factor in the success of this case is the 
presumed later onset of Connor’s esotropia. My 
speculative timeline of age 3 years with small 
angle CLET and age 4 years with cosmetically 
noticeable strabismus meant that he functioned 
for the first 3 years of his life with bifoveal 
fixation.

References
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Hysterical Amblyopia in a  
Young Female

Marc B. Taub, OD, MS
Southern College of Optometry, Memphis, Tennessee

History/Examination
Keisha, a 9-year-old female, complained of 
missed letters on the eye chart at her medical 
exam in both eyes for 1 year. She had a hard 
time reading the board at school. Keisha did not 
like reading, and her favorite subject was math. 
She started out on the honor roll at the begin-
ning of the year, and her grandmother reported 
that grades started to slip towards the end of the 
year. Keisha denied headaches when reading.

Keisha’s grandmother reported that the preg-
nancy/birth was normal with no complica-
tions. All developmental milestones were hit 
on time. The grandmother denied problems at 
home. The last medical examination was two 
weeks prior, and the grandmother indicated 

that everything was normal at that examina-
tion but that Keisha could not see letters on the 
chart. Keisha was using allergy eye drops for 
one month prescribed by her pediatrician but 
stopped using them two months prior. She suf-
fered from seasonal allergies. The examination 
findings are listed in Table 1.

A tentative diagnosis of non-malingering 
syndrome (Streff syndrome) was made. A final 
prescription of +0.50 OU was given for full-
time wear. The patient and grandmother were 
educated that there was no indication as to why 
Keisha was not seeing better than her best-
corrected visual acuity of 20/40; strabismus or 
retinal pathology was not present, and only a 
minor refractive error was noted. One thing of 

Table 1. Examination Findings from the Initial Examination

Uncorrected VA Distance: 20/80 OD, 20/125 OS, 20/100 OU  
Near: 20/80 OD, 20/150 OS, 20/60 OU 
No improvement on pinhole

Pupils PERRLA (-) APD

Confrontation fields Constricted 360

EOMs Full OU

Stereo butterfly Pt could only see the top of the wings of the butterfly (2,000 sec arc)

Hirschberg Aligned OU

Near point of convergence TTN x 3

Retinoscopy—distance +0.50-0.50x090 OU

Retinoscopy—near Through plano: +1.00 OU

Wet retinoscopy (tropicamide 1%) +0.50 OU, 20/40 OU

Internal/External health No abnormalities noted on anterior or posterior segment evaluation

Humphrey visual field Severe constriction with minimal fixation losses OU (Figures 1 and 2)
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Figure 1. Humphrey Visual Field OD

note was that while the grandmother denied 
family/home life issues, she would not leave 
Kiesha alone throughout the examination. 
Follow-up testing for a Visual Evoked Potential 
(VEP) and repeat VF was scheduled in one 
month following full-time wear of +0.50 OU.

Visual Evoked Potential Testing
The VEP was performed two weeks later. 
Testing was performed on the Diopsys using 
pattern reversal checkerboards at the following 
sizes: 8 x 8, 16 x 16, 32 x 32 (Figure 3), and 64 

. 

Figure 2. Humphrey Visual Field OS
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x 64 (Figure 4). The P100 values were within 
expected timing (Table 2). Amplitudes showed 
significant binocular summation with monocu-
lar equality. Therefore, no neurological prob-
lems were present, which is consistent with the 
diagnosis of non-malingering syndrome.

One-Month Follow-Up

The patient reported not liking to wear her 
glasses, but she wore them around 4 hours per 
day. She reported that the glasses helped, but 
there was slight distance blur. During the his-
tory, Keisha revealed that boys had recently  
been bullying her at school. Examination find-
ings are found in Table 3.

The Humphrey visual field showed significant 
improvement OU. OD showed no defects, but 
fixation was poor (Figure 5). OS showed no 
defects, and fixation was excellent (Figure 6). 
The patient was to continue use of the +0.50 OU

for full-time wear and follow up in six weeks for 
a repeat visual field. Unfortunately, the patient 
was lost to follow-up. 

Discussion
The diagnosis of Streff syndrome, while perhaps 
controversial, is well-accepted and documented 
in the field of behavioral optometry. It was 
introduced by Streff in 1961 as nonmalinger-
ing syndrome. He put forth three basic tenets: 
1) reduced distance visual aquity of 20/25 or 
worse, 2) refractive status between plano and 
+1.00, and 3) no change in distance visual 
acuity with lenses. He differentiated nonma-
lingering syndrome from hysterical amblyo-
pia by the presence of physical or emotional 
disturbance. Other common characteristics 
included a history of poor or lowered school 
performance within the last year, reduced near 
visual acuity (20/40 to 20/80), an abnormally 
near working distance, the presence of a lag of 

Table 3. Examination Data from Follow-Up

Corrected VA Distance: 20/20 OD, 20/30 OS, 20/20 OU  
Near: 20/20 OD, 20/15 OS, 20/20 OU 

Pupils PERRLA

Confrontation fields Grossly full in all quadrants

EOMs Full OU

Stereopsis (Randot) 30 arc sec 

Near point of convergence TTN x 3

Retinoscopy—near Through +0.50: +0.50 OU

Table 2. Visual Evoked Potential Testing Results

CHECkERBOARD SIzE OU OD OS

8 X 8 Latency: 98.6 ms 
Amplitude: 15.75 uV

Latency: 96.7 ms 
Amplitude: 20.64 uV

Latency: 97.6 ms 
Amplitude: 22.98 uV

16 X 16 Latency: 95.7 ms 
Amplitude: 22.91 uV

Latency: 94.6 ms 
Amplitude: 19.47 uV

Latency: 100.6 ms 
Amplitude: 19.14 uV

32 X 32 Latency: 99.6 ms 
Amplitude: 24.98 uV

Latency: 100.6 ms 
Amplitude: 22.71 uV

Latency: 102.5 ms 
Amplitude: 24.06 uV

64 X 64 Latency: 115.2 ms 
Amplitude: 33.71 uV

Latency: 112.3 ms 
Amplitude: 26.27 uV

Latency: 116.2 ms 
Amplitude: 23.34 uV
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Figure 4. VEP using checkerboard size 64 X 64

 
Figure 3. VEP using checkerboard size 32 X 32



128

accommodation at near, and reduced fusion 
ability in the Brewster stereoscope. The cases 
were managed with low-plus lenses, ranging 
from +0.25 to +0.75. The lenses were prescribed 
as either single vision or bifocals. He reported 

that the lenses produced a marked improve-
ment in school performance, improved distance 
acuity, and relief of symptoms of asthenopia 
and headaches.1

Figure 6. Humphrey Visual Field OS at One-Month Follow-up

 
Figure 5. Humphrey Visual Field OD at One-Month Follow-up
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Gilman differentiated Streff syndrome (nonma-
lingering syndrome) from hysterical amblyo-
pia on the basis of etiology. He contended that 
Streff syndrome was an autonomic nervous 
system disorder caused by an accommodative 
response to close work. Hysterical amblyo-
pia was primarily psychological in etiology. In  
hysterical amblyopia, the visual issues are 
secondary to the psychological disturbance, 
while in Streff syndrome, the psychological 
concerns are secondary to the visual issues.2,3

Interestingly, Chong documented a diagnosis of 
Streff syndrome in a child suffering from bul-
lying at school. He stated that Streff syndrome 
is “a reaction to stress placed on the individual 
which may be triggered or caused by school 
or family problems or by underlying visual 
difficulties.”4 This statement essentially places 
Streff and hysterical amblyopia under the same 

etiological umbrella, which seemingly goes 
against the original thoughts from Streff. 

Table 45 shows the common characteristics 
of malingering, hysterical amblyopia, and 
Streff syndrome in an easy-to-follow format. 
Connecting to the case presented above, we 
see that Keisha fits the pattern established 
nicely: she has reduced acuity bilaterally, poor 
stereoacuity, recent onset of blurred vision, 
and restricted visual field. She also fits the age 
range and is of course female. Accommodation 
showed slight lag, while the table indicates a 
spasm is possible. Color vision was not assessed 
at either visit, which would have been a good 
addition to the testing battery.

The use of the VEP to aid in the diagnosis was 
documented by Harris in 1994.6 While not a 
requirement the ability to reduce the wait time 

Table 4. Differential Diagnoses5 (Reprinted with permission of COVD)

TEST OR CHARACTERISTIC Malingering Hysterical Amblyopia Streff Syndrome

Gender (ratio) Nonspecific (1:1) Female (2:1) Female (2:1)

Age Any 8-14 y 6-12 y

Attitude Hostile Detached Amiable

Involved eye(s) Unilateral or bilateral Bilateral Bilateral

Accommodation Normal Possible spasm Unstable lag

Visual fields Implausible/restricted Implausible/restricted Implausible/restricted

Ocular health Normal Normal Normal

Symptoms Various complaints Recent onset of 
significantly blurred vision

Difficulty in school

Stereoacuity Normal (with surreptitious 
testing)

Reduced Reduced

Color vision Normal responses Normal responses Unreliable responses

Mobility Exaggerated difficulty Normal Possible clumsiness
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to confirm the diagnosis is certainly helpful on 
many fronts. In the case presented by Harris, 
he showed significant improvement in the VEP
pattern with lenses. Our case in fact showed 
normal VEP patterns without the presence of 
lenses, confirming the diagnosis of hysterical 
amblyopia. If the VEP pattern was abnormal, 
lens probing to elicit changes in the VEP would 
have been considered.

This case demonstrates the power of lenses  
to impact the patient visually when the under-
lying etiology is psychological in nature. When 
presented with unexplained visual decrease, 
we must rule out both the structural and  
psychological etiologies with equal aplomb and 
tenacity.
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Plus Lenses for Accommodation, 
Vergence, and Oculomotor 

Dysfunction
Connie Tsang, BOptom, MOptom, GradCertOcTher, FACBO

Melbourne, Victoria, Australia

History
Yolanda, a 9-year, 9-month-old female, (Grade 
4) presented following a school vision screen-
ing failure due to esophoria. She reported 

experiencing headaches when tired but no 
issues with distance vision. There were con-
cerns with Yolanda’s reading progress. She 
was currently in reading intervention and was 

Table 1. Data from the Initial Evaluation

TEST Results

Unaided vision R: 6/6-, L: 6/6-, Binocularly: 6/6-

Motility / smooth pursuits Full but jerky eye movements and many fixation losses

NPC 8/15 cm (improves marginally with plus lenses)

Cover test Orthophoria at distance and near

Colour vision Passed Ishihara (no errors)

Stereo acuity Contour 40”, Randot 
Distance retinoscopy R: +1.25 

L: +1.25

Blur function +2.50   +2.50   6/24 
+2.00   +2.00   6/7.5 
BAL  +1.50   +1.50   6/6=

Phoria near 1 esophoria

Phoria distance Orthophoria

+ AC/A 3 pd/D

- AC/A 0 pd/D

Near retinoscopy R: +0.75 to +1.00      L:+0.75 to +1.00

Accommodative facility Passed +/-2 flippers

Vergence facility Passed 12BO/4BI flippers

Other **Likes plus lenses at near – reported that words don’t move anymore

Developmental Eye Movement 
test (DEM)

Vertical = 60s (2 st.dev. below average, skipped 3 numbers) 
Horizontal = couldn’t measure as made lots of errors and skipped lines

Ocular health No abnormalities detected on external and internal examination

Visual information processing Not tested at this visit as patient had passed the screening criteria for the 
Rosner TVAS (score of 11) at her school screening
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specifically identified by the school to partici-
pate in the vision screening for that reason. She 
complained that the words on the page some-
times appeared to move, and the print became 
a little blurry. She had to use a ruler to read, 
as otherwise she skipped lines. She passed all 
areas of the school vision screening except near 
phoria (small esophoria). The Rosner TVAS was 
also conducted (scored 11), but testing was not 
continued as the patient had reached the mini-
mum requirement for the screening.

Yolanda had been diagnosed with an auditory 
processing problem in the past. She did speech 
therapy in Grades 1 and 2. She was in good 
health and was not taking any medications.

The data from the initial consultation 
(03/16/2012) is found in Table 1.

Diagnostic Information
Diagnosis and Interpretation
Hyperopia, mild but symptomatic convergence 
excess (‘degenerated’ H2 profile of convergence 
excess with accommodative insufficiency with 
conditioning), poor control of eye movements.

•	 Mild esophoria at near
•	 Mild accommodative lag
•	 Mildly remote NPC

•	 Loss of fixation noted on ocular motility 
testing

•	 Unable to complete the horizontal DEM

Prognosis and Treatment Goals
The findings were discussed with the parents, 
and spectacles were presented as the treatment 
option of choice. Yolanda would likely benefit 
from spectacles for at least the next year or so. 
They were educated that she might no longer 
need them down the road, or she might continue 
to use them depending on how well her visual 
system coped with the increasing near load at 
school. The discussed benefits of the spectacles 
included reducing near point visual stress and 

the associated symptoms, thus removing this 
impediment to reading progress and learning.

Optometrically, I wanted to support the visual 
system with the use of plus lenses to lessen the 
esophoria and to develop better control of eye 
movements. Other goals included: reducing 
symptoms and removing visual distractions 
that made reading a challenge, reducing the 
effort involved in maintaining clear and com-
fortable vision, and preventing problems from 
developing such as worsening of symptoms or 
conditioning/adaptations, particularly given 
that the amount of near work was likely to 
increase throughout Yolanda’s schooling.

Yolanda was prescribed single-vision, semi-
constant spectacles of +1.00 OU. They were to 
be worn for classroom, reading, and all other 
near tasks. A multifocal lens was not required as 
distance vision was not impacted by the lenses. 
The NPC improved marginally with the plus 
lenses, as did the esophoria at near. The patient 
reported that print was easier to read and that 
the words did not move anymore. A 6-week 
review was recommended, and the possible 
need for vision therapy would be reassessed 
at that time. A visual information processing 
screening would be performed at the review 
appointment.

Follow-up Care
Examination data and results from the initial 
and progress evaluations can be found in Table 2.

At the two-month progress visit (5/18/12), the 
patient and parents reported that things were 
going well with the glasses. She continued to 
wear them in the classroom and for near tasks. 
She felt that her eye movements had improved, 
although she did sometimes still use her finger 
to track. She performed within the normal 
range on the Rosner TVAS, but full VIP testing 
was discussed, as there were still some concerns 
regarding the patient’s reading performance. 
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The parents decided to refrain from a therapy 
program and were asked to return in one year.

At the one-year visit (7/2/13), everything was 
status quo. The glasses were still being worn in 
the classroom and for near tasks, and Yolanda 
reported no symptoms. As can be seen in Table 
2, she performed better on the horizontal DEM
when wearing her glasses (deliberately tested 
with the glasses first, then without, to reduce 
any learning effects). Based on the test results 

and lack of symptoms, a recommendation was 
made for follow up in 18 months, or earlier if 
any concerns arose. Yolanda was to continue 
wearing the glasses in the classroom and for 
near tasks to manage the accommodative 
vergence dysfunction and symptoms. At each 
review, visual hygiene would be discussed 
again, specifically with regard to taking breaks, 
adopting an appropriate working distance, and 
ensuring good ambient and focal lighting.

Table 2. Findings Comparing the Initial and Follow-Up Evaluations

DATE 03/16/2012 05/18/2012 07/02/13

Presenting complaint Follow-up from school 
screening (failed the screening 
due to esophoria). Concerns 
with reading progress.

Words on the page sometimes 
appear to move, and the 
print sometimes appears a 
little blurry. Headaches only 
experienced if tired. Distance 
vision seems fine. No sore eyes.

Likes wearing the glasses, 
words don’t jump any 
more

Going well – glasses 
definitely help a lot, wears 
in classroom and for 
near tasks. Vision is clear 
and doesn’t skip lines. 
Reading is progressing 
but still struggles a lot 
with comprehension. No 
sore eyes or headaches 
reported.

Vision (Unaided) 
R: 6/6-, L: 6/6- 
Binoc: 6/6-

(With glasses) R: 6/6+, 
L: 6/6-

(Unaided) 
R: 6/5+, L: 6/6+ 
Binoc: 6/5- (With glasses) 
R:6/5+, L: 6/6++ 
Binoc: 6/5-

Distance retinoscopy R: +1.25 DS  
L: +1.25 DS

R: +1.00 DS  
L: +1.00 DS

Maximum plus with 
blur function

R: +1.50 DS  
L: +1.50 DS

R: +1.50 DS  
L: +1.50 DS

BCVA R: 6/6-, L: 6/6- R: 6/5+, L: 6/6++

Rx prescribed R: +1.00 
L: +1.00 
for classroom and near 
tasks

R: +1.00 
L: +1.00 
for classroom and near 
tasks 
(No change Rx)

Motility / smooth 
pursuits

Full but jerky eye movements 
and many fixation losses

(With glasses) 
Full, slightly jerky eye 
movements and 2 
fixation losses noted 
(overshooting)

(Unaided) 
Full and smooth but 1 
overshoot noted

NPC 8/15 cm (improves marginally 
with plus lenses)

(With glasses) 5 cm (Unaided) 8/12 cm  
(With glasses) 5 cm

Near ret (MEM) (Unaided) 
+0.75 to +1.00 R+L

(With glasses) 
+0.75/-0.50x90 R+L

(Same result with and 
without glasses) 
R+0.50/-0.25x90, L+0.75/- 
0.25x90
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Near phoria 1s (With glasses) 2x (Unaided) 1x

Distance phoria 0 (With glasses) 0

Near phoria with 
+1.00s

2x (With glasses) 2x (Unaided) 2x

Near phoria with 
-1.00s

1s (With glasses) 0 (Unaided) 1s

Accommodative 
facility

Pass +/-2 flippers at near

Vergence facility Pass 12BO/4BI flippers at near

Vergence ranges (With glasses)  
BON -/15/10  
BIN -/12/8

Stereopsis Pass Lang (RDS) Contour 40” RDS pass

DEM Vertical = 60s (2s.d below 
average, skipped 3 
numbers)

Horizontal = couldn’t measure 
as made lots of errors and 
skipped lines

(With glasses) 
Vertical = 44s (=average)

Horizontal = 62s 
(=average)

Ratio = 1.4 (1 s.d. below 
average)

Errors = 7 (1 s.d. below 
average) 

(With glasses first) Vertical 
= 38s (=average)

Horizontal = 61s (2 s.d. 
below average)

Ratio = 1.6 (3 s.d. below 
average)

Errors = 1 (average)

(Then repeated without 
glasses)

Horizontal = 95s (6 s.d. 
below average)

Ratio = 2.5 (10 s.d. below 
average)

Errors = 6 (1 s.d. below 
average)

VIP screening Rosner TVAS 11 (74th 
percentile for 9yo, 59th 
percentile for Gd 4)

Comments

Oculomotor dysfunction and the DEM
In this case report, oculomotor dysfunction 
was evidenced by the excessive fixation losses 
on pursuit testing, and this finding correlated 
with Yolanda’s symptoms of skipping lines when 
reading. While she also had significant diffi-
culty with the horizontal DEM and could not 
complete this task at the first visit, one has to be 
careful not to attribute this directly to saccadic 
dysfunction.

Interestingly, Yolanda’s performance on the hor-
izontal DEM appeared to improve significantly 

with spectacle wear. It would have been useful 
to retest the horizontal DEM with plus lenses on 
the first visit to see if this made any immedi-
ate difference. It is possible that the improve-
ment on the second visit may have been due 
to a learning effect. However, the review on 
7/2/2013 in which the patient performed sig-
nificantly better on the horizontal DEM while 
wearing her glasses even though this was con-
ducted before retesting without glasses seems to 
refute any learning effect. Even though the DEM
does not appear to correlate with saccadic skills, 
it has been shown to correlate with reading 
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performance, visual processing speed, and 
visual spatial skills. Therefore, while it is unclear 
exactly what if not eye movements the DEM
is measuring, an improvement in DEM per-
formance appears to be one positive indicator 
(amongst others) that the treatment (glasses) is 
efficacious.

Oculomotor deficiency has been shown to cor-
relate with symptoms such as those reported 
by the patient in this case report, including 
skipping or re-reading lines.1 The Visagraph 
III system and ReadAlyzer are currently avail-
able infrared eye-monitoring systems that can 
directly measure eye movements. However, like 
most practitioners, I do not have access to these 
tools and have to rely on clinical observation 
and indirect measurement methods.

The DEM is often used as an indirect measure of 
saccadic eye movements. However, Ayton et al.2
found that performance of 8- to 11-year-olds 
on the DEM did not correlate with horizontal  
saccadic eye movement skills. They did find a 
correlation between DEM performance and 
reading performance and visual processing 
speed. The authors suggested that while strictly 
speaking the DEM does not measure eye move-
ments, it may still be useful as a diagnostic tool 
indirectly to identify children who are at risk of 
academic delay. However, they warned against 
instigating targeted eye movement therapy 
based solely on poor performance on the DEM.

Similarly, Medland et al.3 advised against using 
the DEM to diagnose eye movement prob-
lems in a patient with reading difficulties and 
asserted that poor eye movements are likely 
to be an effect and not the cause of reading  
problems. The authors argued that reading 
trains eye movements, and poor oculomo-
tor control often results from lack of reading  
practice or interest, rather than eye movement 
dysfunction causing poor reading.

In addition, Orlansky et al.4 studied the reliabil-
ity of the DEM in children aged 6 to less than 
12 years and found good repeatability for the  
vertical and horizontal adjusted times but 
poorer repeatability for the ratio and error 
scores. They therefore advised caution about 
using the DEM test in isolation to diagnose or 
monitor treatment for saccadic dysfunction.

Larter et al.5 investigated the relationship 
between reading performance and optometric 
clinical tests that involve spatial loading (such 
as the DEM). Rather than assessing eye move-
ments, the DEM can be thought of as a test of 
spatial organisation that uses saccades as the 
probe. The authors found that poor visual spa-
tial skills are closely linked to poor performance 
in reading and on the DEM. Those children who 
struggled with the DEM also tended to have 
problems with other spatial processing, such as 
reversals.

Webber et al.5 found that DEM performance is 
a poor predictor of reading rate when adjust-
ments to account for reading ability are made. 
The findings of their study support the con-
clusions of Ayton et al.2 that the DEM does 
not actually measure eye movement control. 
However, unlike Ayton et al.,2 who found that 
DEM scores correlated with reading age, this 
study found that DEM scores do not correlate 
with tests of reading ability. The authors suggest 
that the time taken to process the written infor-
mation is what limits reading speed rather than 
saccadic eye movement control.

H2 profile
Yolanda had mild but symptomatic conver-
gence excess, and of the two adaptive profiles 
described by Howell,7 she most closely resem-
bles the H2 profile of convergence excess with 
accommodative insufficiency. The ‘degenerated’ 
model of the H2 profile may be a more accu-
rate description given the findings of mildly 
remote NPC and reduced fusional ranges, 
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which are more typical of the conditioned H2 
profile. The symptoms of intermittent near blur 
and print appearing to move on the page are 
typical of accommodation and vergence dys-
function. Reading fluency and comprehension 
would suffer, as more conscious effort is needed 
for the reading process itself due to break-
down of schema. Plus lenses are thought to 
be of benefit in these cases by reducing the 
drive for convergence to localise closer than 

accommodation, thus decreasing the need for 
adaptation, improving visual efficiency, and 
minimising distractions. H2 patients tend to 
respond particularly well to plus lenses, and 
degenerated H2 patients also tend to benefit 
from vision therapy in addition to lenses.7 In 
the case discussed, Yolanda was prescribed plus 
lenses for use in the classroom and during all 
near tasks. She did not, however, go ahead with 
vision therapy.
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Many years ago one of my senior patients held up her glasses and said, 
"The medicine in my glasses has run out and I need a refill!" At first I 
laughed, but soon realized the wisdom of this statement. Lenses are not 
only corrective and compensatory in nature, but also therapeutic. All to 
often we forget about using lenses as  therapy. This book informs us how 
the therapeutic use of lenses should be a part of solving our patients' 
problems every day.
 
        Dominick M. Maino, OD, MEd
        Chicago, Illinois    

The Power of Lenses is an excellent compilation of clinical methodologies 
that comes as a breath of fresh air. This comprehensive book covers a 
wide range of topics, from simple binocular dysfunction to more complex 
issues of strabismus, traumatic brain injury, neuro-optometric rehabilitation, 
and other clinical issues. This book guides the clinician through diagnosis 
and treatment in a step-by-step format. This book is in sync with the OEP 
Philosophy “Optometrists Changing Lives.” For those who are interested 
in practising behavioral optometry, this book is an invaluable asset for 
your library.

                                             Supriyo Chatterjee
     Bangalore, India

  

V O L U M E  O N E

T
H

 
E

P
O

W
E

 
R

O
 

F
L

E
N

S
E

S
  V

O
L

 
E

M
U

O
N

E

T H E  P O W E R  O F  L E N S E S

OPTOMETRIC
EXTENSION
PROGRAM
FOUNDATION

Many years ago one of my senior patients held up her glasses and said, 
"The medicine in my glasses has run out and I need a refill!" At first I 
laughed, but soon realized the wisdom of this statement. Lenses are not 
only corrective and compensatory in nature, but also therapeutic. All to 
often we forget about using lenses as  therapy. This book informs us how 
the therapeutic use of lenses should be a part of solving our patients' 
problems every day.
 
        Dominick M. Maino, OD, MEd
        Chicago, Illinois    

The Power of Lenses is an excellent compilation of clinical methodologies 
that comes as a breath of fresh air. This comprehensive book covers a 
wide range of topics, from simple binocular dysfunction to more complex 
issues of strabismus, traumatic brain injury, neuro-optometric rehabilitation, 
and other clinical issues. This book guides the clinician through diagnosis 
and treatment in a step-by-step format. This book is in sync with the OEP 
Philosophy “Optometrists Changing Lives.” For those who are interested 
in practising behavioral optometry, this book is an invaluable asset for 
your library.

                                             Supriyo Chatterjee
     Bangalore, India

  




