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to help with the adjustment to the loss of depth perception, training on safety and social concerns, and supportive counseling would have been beneficial [1].
Currently, low-vision rehabilitation programs are
available for the partially sighted, such as those suffering
from macular degeneration, but they do not readily meet
the needs of the patient with acquired monocular vision.
The survey just noted inspired the development of the
Acquired Monocular Vision Rehabilitation (AMVR)
evaluation and training program to guide and teach these
specific skills to each patient with acquired monocular
vision. This program maximizes the remaining monocular
vision of the patient by teaching visual skills to acquire
and maintain independence and prevent depression.
The loss of an eye or the total loss of sight in one eye
may be secondary to a multitude of injuries our troops
sustain during battle but continues to occur frequently
despite their use of protective eye wear. When compared
with other rehabilitation services for injuries resulting in
systemic physical disabilities secondary to trauma, such
as the loss of a limb, vision rehabilitation for loss of
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INTRODUCTION
Sudden loss of sight in one eye or the loss of an eye
often necessitates immediate and extensive medical and
psychological intervention. From this loss, patients will
experience sudden loss of depth perception, decrease of
visual field and, most frequently, depression. Mary P.
Coday, MD, and colleagues surveyed a variety of patients
with acquired monocular vision [1]. Their survey consisted of 30 questions. Of the 65 respondents, 91 percent
stated that they had no formal training to help them adapt
to their sudden vision loss [1]. Most believed that training
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depth perception and decrease in peripheral visual field is
frequently not addressed at the initial or latter stage of
these rehabilitation services. Appendix 1 (available
online only at http://www.rehab.research.va.gov/) is a
survey designed to be given to patients at a trauma center. Its design was influenced by Coday et al.’s survey
[1], and it identifies those individuals who need and have
the ability to proceed with evaluation and subsequent
vision rehabilitation.
This article describes the AMVR evaluation and
training program for all individuals who have newly
acquired monocular vision. This program organizes
vision rehabilitation, eye care professionals, and social
caseworkers to help patients cope with the obstacles they
face when suddenly transitioning to monocular vision. It
consists of—
• A comprehensive history, including goals and concerns.
• A thorough evaluation, including refraction, safety
lenses, and monocular ocular motility skills training.
• Home adaptive skills and mobility training to help
each patient compensate for their sudden decrease in
visual field and loss of depth perception.

COMPREHENSIVE HISTORY
Patients’ general information is obtained and evaluated (Appendix 2, available online only at http://
www.rehab.research.va.gov/), including information regarding current treatment with their ophthalmologist, which will
vary depending on the etiology of the loss (secondary to
trauma, tumor, glaucoma, infection, etc.). The dates of
their visual loss and/or removal of their eye if applicable
are noted. Ideally, patients should be referred to a social
caseworker to help them emotionally deal with the sudden initial trauma or loss. If the diagnosis results in the
scheduling of an eye to be enucleated, a social caseworker helps prepare the patient emotionally for the sudden change.
Each patient is assessed in several areas. The visual
acuity and visual field of the patient’s remaining eye may
be normal or reduced and should be maximized. Is the
patient dealing with the loss of the dominant eye, which
may complicate the adaptation process more? Some
patients may need a prosthetic eye, scleral shell, or cosmetic contact lens and must be instructed and prepared to
adjust to its care, use, and insertion techniques. Patients’
general health history is noted along with a list of their

current medications. Each person’s psychological reaction
to his or her loss will also vary. As soon as the patient
enters the room, the physical examination starts. The
patient’s entry is important to observe. Does the patient
walk naturally through the doorway to the examination
chair or is he or she hesitant? Does the patient bump into
the doorway? Is the patient’s personality outgoing or is he
or she neutral or withdrawn?
Next, the patient is asked about any difficulty with
mobility. Does the patient walk outdoors alone and continue to drive? Does the patient have difficulty with
steps, stairs, and curbs? Does the patient bump into people or cut them off when walking? If he or she answers
“yes” to any of these questions, the difficulty should be
noted as mild, moderate, or severe.
Distance vision (e.g., watching television) and illumination and glare issues are also addressed. Questions
regarding near vision address (1) fatigue while reading,
(2) losing one’s place while reading, and (3) spilling liquids when pouring.
In addition, current employment and hobbies are
addressed as to each specific task and noted if difficulty
is mild, moderate, or severe. Other concerns such as
patients’ cosmetic appearance, their ability to perform in
sports, and their ability to perform in their working environment are also addressed.

EVALUATION
External examination, confrontation visual field, color
vision, refraction, slit lamp, ophthalmoscopy, tonometry,
and the comprehensive eye examination are performed on
each patient. Spectacle prescriptions are recommended as
needed for improving distance and near vision. Polycarbonate lenses and sports goggles are always prescribed for
the safety of all patients, whether they have a refractive
error or not.
According to Coday et al.’s survey noted earlier,
19 percent of patients reported difficulty reading after losing vision in one eye [1]. Fatigue while reading and losing
their place while reading were also noted [1]. Prescribing
reading glasses for nonpresbyopic patients should be considered, and symptoms of fatigue should be monitored.
Traditional vision training exercises for binocular
patients who show deficiencies with accommodation, saccades, and pursuits have produced positive changes in
visual functioning [2–10]. The sequential visual training
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regimens are administered monocularly first, then biocularly (unfused), and finally binocularly [10]. According to
C. F. Gruning, “motility skills are developed first (pursuits,
saccades, and eye-hand coordination), then accommodation (sustaining facility, speed, awareness, and comfort),
and then fusion (vergence amplitude and vergence facility)” [10]. Consequently, if patients with monocular vision
note that they often lose their place while reading, various
eye movements are tested for evaluating the efficient use
of their eye, including monocular saccades, pursuits, and
near-to-far accommodation. If needed, home ocular motility skills training is given. This training incorporates saccadic eye movements and near-to-far focusing skills to
reduce difficulty while reading [6] (Appendix 3, available
online only at http://www.rehab.research.va.gov/, is one
example of saccadic eye-movement training using a Hart
Chart© [Dr. Walter Hart, Tacoma, Washington]).

HOME ADAPTIVE SKILLS AND MOBILITY
TRAINING
General routine skills in the home become more difficult because of the loss of depth perception and decrease
in peripheral visual field [11–15]. One example of a general skill is pouring liquids in a glass. In training, the
patient is instructed to use a clear cup when pouring
darker fluids and to use darker cups when pouring lighter
colored fluids. This exercise teaches the patient to use
contrast as a guide instead of depth perception. Other
pouring exercises have the patient move a pitcher in a
direct line until the patient touches the upper container
(pitcher) to the rim of the lower container (cup). The same
technique is demonstrated when a spoon is used to add
contents to a cup.
The loss of one eye will result in a 10 to 20 percent
decrease in the horizontal visual field [16]. The patient is
instructed to increase the range of horizontal eye movement
of the remaining eye frequently and also to increase head
movement to compensate for the sudden visual field
decrease. The patients are taught to observe varying angles
and the apparent change in size of objects as they move
toward or away from an object, which teaches them to use
relative motion [14–20] (Appendixes 4–5, available online
only at http://www.rehab.research.va.gov/, are two examples of training exercises).
One can use relative motion as a cue to judge depth
within 20 feet without having depth perception. For
example, a patient is asked to look at two stationary

objects at varying distances and laterally displace his or
her head from side to side and observe the relative motion
of the background. If he or she observes the background
moving more (relatively) when looking at object 1 compared with looking at object 2, object 1 is closer. Conversely, if the patient observes less relative motion of the
background when looking at object 2, then object 2 is farther away [14,16–17,19]. Color changes will occur at different distances, and these changes are also demonstrated.
Brighter and bolder colors are closer, and softer and
muted colors are in the distance [16].
An object observed moving toward you is observed
as increasing in size and moves in a straight line. A moving object observed as moving at a continuous increasing
angle is traveling toward your side. Nerf™ balls (Hasbro
Inc, Pawtucket, Rhode Island) are used for demonstration
[16,18,20]. (See Appendix 4 for an example of exercises
using Nerf balls.)
Eye-hand-coordination exercises can be fun when various examples are used. Games that incorporate reaching for
objects teach the patients with monocular vision to keep
moving their hands in a direct line toward the object until
they connect to the object, such as a doorknob, a book on
the shelf, a cup on the counter, or a friendly handshake [16].
Playing checkers and pick-up sticks are also good practice
techniques that optimize monocular eye-hand coordination.
Mobility is another area that is affected by the loss of
depth perception. Accurately judging distances and maneuvering around chairs and tables, walking up steps and curbs,
crossing the street, etc., are extremely important for safety.
Teaching mobility training to patients with monocular vision
maximizes their reduced visual field by having them turn
their heads to scan the area of loss more frequently and farther than was previously needed [16]. The important point to
emphasize to the patient is to turn his or her head before
changing direction suddenly [16] (Appendix 6, available
online only at http://www.rehab.research.va.gov/).
Mobility exercises include an individual (or therapist)
walking on the side of the patient’s seeing eye and then
shifting to the side of the patient’s nonseeing eye [16]. The
patient practices moving his or her head to see the person or
slows down and lets the person pass to the side of his or her
seeing eye [16]. A small unbreakable mirror can be held on
the side of the nonseeing eye. When the mirror is tilted
slightly (at a small angle), the side viewing area can be
increased when needed. (See the Figure for an exercise
designed to demonstrate an increase in viewing area.) The
unbreakable mirror can also be attached to strategic areas of
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Figure.
Illustration of potential increase in peripheral visual field by reflected
image of small unbreakable mirror held on side of nonseeing eye.
When patient tilts mirror slightly (at a small angle), side viewing area
can be increased when needed to compensate for visual field defect of
nonseeing eye.

the windshield of an automobile, without obstructing vision,
to compensate for the visual field defect of the nonseeing
eye while the person is driving.
Patients with monocular vision are instructed that
when they are sitting at a table or in a living room with
another person, they should try to position themselves so
that the other person is sitting on the side of the seeing
eye. They should always look toward the direction of the
nonseeing eye before gesturing or moving in that direction, especially at a restaurant, since food servers may
approach the patient from the side of the nonseeing eye.
Walking up and down steps is also demonstrated.
Patients are taught to hold onto the handrail and watch
for the last step by feeling ahead with their toes. They are
shown how to walk toward curbs by keeping their eyes
on the edge of the curb as they approach it. As they laterally displace their heads from side to side, patients are
also taught to observe that the relative motion against the
background of the street’s surface will increase when the
curb is higher and will decrease when the curb is lower
[14,16–17,19].
Patients are also trained to look both ways before and at
the last moment just before attempting to cross the street.
They are also made aware of one-way streets and street corners where automobiles can either turn right or left. Driving
tips should also be discussed [16] (Appendix 7, available
online only at http://www.rehab.research.va.gov/).
The difficulty of revolving doors are also demonstrated. For safety reasons, patients are advised to avoid
these when possible and simply use the stationary side
doors.
Although not addressed in this AMVR training program, rehabilitation therapy can also be expanded to

include neuro-optometric rehabilitation if the patient has
also suffered neurological involvement of the visual system secondary to the multitude of entities that can involve
the central nervous system, such as traumatic brain injury
[21–25]. Because of the major impact that disease or
trauma can have on the visual system, which is secondary
to the interconnections with the cognitive and motor systems, a patient’s balance, coordination, and motility will
also be affected [21–25]. When needed, prisms and nasal
or temporal occlusion may be integrated and monitored in
all aspects of the rehabilitation program [21–25].

CONCLUSIONS
This AMVR evaluation and training program is
designed to begin helping patients with acquired monocular vision adapt and cope with this sudden change in their
vision. Using new skills that maximize their current visual
status compensates for patients’ loss of depth perception
and decrease in visual field, as well as supports and
encourages each person to practice these skills each day.
Maintaining independence and preventing depression
are challenging efforts. Along with social caseworkers to
help patients cope emotionally, this process of demonstrating new adaptive techniques and exercises shows
that each person “is-able” and not “dis-abled.”
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