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Abstract

Vision therapy or orthopiics is the stan-
dard treatment for symptomatic accom-
madative-vergence anomalies and ambly-
opia. Computerization of vision therapy
has improved treatment results by: stan-
dardizing protocols; providing positive
or negative reinforcement based upon re-
sponses; eliminating experimental (thera-
pist) bias in research andior therapy, and
standardizing stimuli and methodology for
diagnosis/treatment. This paper reviews
the literature regarding the efficacy of
the automated treatment of accommoda-
tive vergence anomalies, and amblvopia.
The use of the Computer Orthopter™, jis
home based program, HTS™ and ambly-
opia programs are discussed in detail.
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INTRODUCTION

illions of people spend a

significant amount of time

reading or viewing computer
monitors, Unlike distance visual activi-
ties, these tasks have common features
that seem to exacerbate near vision symp-
toms, 1.e., stagnation of both accommoda-
tion, vergence and elimination of retinal
disparity cues. Thus, disorders of accom-
maodative vergence are more meaningful
in today's society. Not surprisingly, the
maost common complaints associated with
computer use are visual symptoms'? and
are the leading reason why patients make
appointments for eye examinations.*® It
has been estimated that computer related
visual complaints cost a least 1.2 billion
dollars annually in eye care, not to speak
of lost work efficiency and quality of life
issues.” Though the exact relationship be-
tween binocular anomalies and reading 1s
controversial, it has long been implicated
as a factor.™"
Based upon current models of accommo-
dative vergence interactions, an appropri-
ate protocol might be initial prescription
of lenses, which includes prism and/or ad-
ditional plus, to decrease severe asthenop-
ic symptoms and/or diplopia. 1 proposed
that when these lenses are prescribed this
must be immediately followed by vision
therapy (VT) to improve fast and slow
vergence. Prescription of lenses without
subsequent VT will usually result in ac-
commaodative and/or vergence adaptation.
Long term wearing of prism may also
result in subsequent alteration in muscle
length by sarcomere additions and sub-
traction,'*"*
Improvement in fast, reflexive accom-
maodation and/or vergence as the result of
successful VT should result in the reduc-
tion of prism or lens power to enhance
vergence adaptation (slow vergence).

Patients with milder symptoms rarely
require lenses prior to the initiation of
therapy. Generally speaking, VT perma-
nently alters reflexive accommodative
and vergence behavior and provides for
long term stabilization.'"- Recent clini-
cal trials have demonstrated the efficacy
of VT as compared to prisms in reducing
asthenopia.'® "

In patients diagnosed with amblyopia,
improvement in visual acuity and visual
functioning has been demonstrated with
the combination of VT and some form
of occlusion or restrictive vision devices.
Elimination of vision in the “good eye™
may include patching, atropine and/or
Bangerters filters.'™* Recently, pilot
clinical trials have demonstrated the im-
portance of using appropriate hand eye
coordination tasks with paiching or atro-
]:l[l'll!.w' 24,25

COMPUTER. BASED VT
Background

Traditional VT requires the use of a thera-
pist who has sufficient knowledge and
experience to administer various devices
such as stereoscopes, vectograms and ana-
glyphs. It also requires the patient to be
sophisticated enough to provide reliable
and accurate responses. Even with the
best therapist, the changing of targets or
stimuli during traditional VT is often slow,
arduous and unreliable, Further, there has
been little standardization of instructional
sets, rate and amount of stimulus changes,
and means to apply positive and negative
reinforcements. These factors may result
in variability of treatment and its results.
An analogous situation occurred in visual
field testing, Before computerized perim-
etry was available, testing was tedious,
time consuming and unreliable. Manual
perimetry also required the use of a tester
with more than a scant knowledge of the
anatomy and physiology of the primary
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