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FIGURE A3

When, as reported,'' the “momentary” double vision disappears, the various ways it may be eliminated result in different visual field outcomes. Here,
too, it is assumed that the patient remains orthophoric. A. If the right eye is suppressed completely, the binocular visual field remains about the same
as that recorded without prism as the left eye visual field is not affected by the right lens prism. B. If the left eye is suppressed completely, the visual
field is reduced to the nasal visual field of the right eye. Note the prism scotoma and the lack of expansion into the blind hemifield, since the right eye

takes up fixation. C. If only central vision of the right eye is suppressed (again the left eye is assumed to be fixating), the visual field will be
expanded, above and below fixation, into the blind hemifield. In this case as well as in D the peri-central areas of binocular overlap represent areas of
double vision. D. If only central vision of the left eye is suppressed, since the right eye takes up fixation, the visual field will be expanded to the left,
but not into the blind hemifield. E. If the user is able to fuse the double images seen through the 10° prism, the effect of the prism on the binocular
visual field is eliminated. Note the lack of expansion into the blind hemifield, since both eyes fixate the target.
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the hemianopia-side-eye visual field by a prism scotoma that
is the width of the prism power (10°). Since this prism
scotoma completely overlaps with the seeing-side-eye visual
field, there is no scotoma in the binocular visual field. In
addition to the region of normal (physiological) peripheral
double vision in the area of binocular overlap on the seeing
side of the prism scotoma there is also a region of abnormal
(prism induced) peri-central double vision on the hemianopic
side of the prism scotoma (here 5° wide, abnormal because the
double vision includes a prism shift of hemianopia-side
information). Again, the visual field expansion is
accompanied by foveal double vision. The measured
binocular visual field of that right hemianopic patient (Fig.
A2c) shows the expected visual field expansion.

Thus, a new wearer of a monocular sector prism can
experience visual field expansion (Fig. A2) at the expense of
foveal double vision (visual confusion rather than diplopia,
since two objects will appear to have the same visual
direction).  Reportedly, this double vision is transient
disappearing after some time."' For the double vision to
disappear there must be either suppression or fusion.
Suppression of the hemianopia-side eye is illustrated in Fig.
A3a, which results in a binocular visual field that is essentially
the same as the binocular visual field before use of the
monocular sector prism, thus providing no benefit.
Suppression of the seeing-side eye (Fig. A3b) would result in
a visual field that is smaller than the binocular visual field
before use of the monocular sector prism, since the
hemianopia-side eye has only the nasal visual field.
Suppression in such situations may be partial and may be
limited to the central vision (here illustrated arbitrarily as 50°
in diameter) of either the hemianopia-side eye (Fig. A3c) or
the seeing-side eye (Fig. A3d), in which case, the binocular
visual field would be expanded and there would be no foveal
double vision. Similar to the peripheral prisms, the visual
field expansion is on the blind side of the fovea in the case
illustrated in Fig. A3c, but in the case illustrated in Fig. A3d
the expansion is on the far periphery of the seeing side, which
is far less valuable. Such field expansion effects, however,
have not been reported. If such cases do occur, they will be
accompanied by peri-central double vision and with a possible
peri-central scotoma. The other alternative to eliminating the
initial double vision is that the wearer uses fusional eye
movements to overcome the foveal diplopia (Fig. A3e). This
will result in no visual field expansion and a region of
abnormal peripheral double vision on the seeing-side of the
prism scotoma.

Thus, binocular visual field expansion can occur with a
monocular sector prism, but, as yet, there is no evidence that
this expansion can be retained once the wearer adapts to the
monocular sector prism. The fleeting visual field expansion
which takes place before suppression or fusion overcomes the
double vision may be useful for the patients. However, that
effect has not been demonstrated or measured.

In the peripheral prism case, the visual field expansion takes
place at all positions of gaze. With the extension of the prism
into the seeing hemifield the optical scotoma at the apices of
the prism segments are usually covered by the vision in the
fellow eye. The double vision that accompanies the visual
field expansion in this case is restricted to the peripheral visual

field and is therefore much easier to tolerate. Since binocular
central vision is maintained through the prism-clear center of
the lens, the peripheral double vision is not sufficient to induce
fusion and thus the visual field expansion effect of prisms is
constant and continuous. Peripheral suppression may be
possible under these conditions and we are investigating
whether this occurs.
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APPENDIX 2

The text of questions in the Quality of Life questionnaires that we hypothesized would be affected by the peripheral prism glasses.
Patients rated the following questions in terms of perceived difficulty.

Question National Eye Institute Visual Functioning Questionnaire’*** (NEI-VFQ-25)
Number
7 Because of your eyesight, how much difficulty do you have finding something on a crowded shelf?
10 Becapse of your eyesight how much difficulty do you have noticing objects off to the side while you are
walking?
14 Because of your eyesight how much difficulty do you have going out to see movies, plays or sports events?
15¢ If currently driving: How much difficulty do you have driving during the daytime in familiar places?
20 I stay home most of the time because of my eyesight?
24 I need a lot of help from others because of my eyesight?
How would you rate your eyesight now (with glasses or contact lens on, if you wear them), on a scale of from 0 to
A2 10, where zero means the worst possible eyesight, as bad or worse than being blind, and 10 means the best possible
eyesight?

Because of your eyesight, how much difficulty do you have taking part in active sports or other outdoor activities

AT that you enjoy (like golf, bowling, jogging, or walking)?
Alla Do you have more help from others because of your vision?
Allb Are you limited in the kinds of things you can do because of your vision?

Al3 I don’t go out of my home alone, because of my eyesight?
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Question Independent Mobility Questionnaire®® (IMQ)
Number

1 Walking in familiar areas?

2 Walking in unfamiliar areas?

4 Moving about at work?

6 Moving about stores?

7 Moving about outdoors?

8 Moving about in crowded situations?

10 Moving about using public transportation?

13 Walking up steps?

14 Walking down steps?

15 Stepping onto curbs?

16 Stepping off curbs?

17 Walking through doorways?

24 Being aware of another person’s presence?

25 Avoiding bumping into people?

26 Avoiding bumping into walls?

27 Avoiding bumping into head height objects?
28 Avoiding bumping into shoulder height objects?
29 Avoiding bumping into waist height objects?
30 Avoiding bumping into knee height objects?
31 Avoiding bumping into low lying objects?

32 Avoiding tripping over uneven travel surfaces?
33 Moving around in social gatherings?

35 Seeing cars at intersections?




