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ABSTRACT
A case describing the successful rehabilitation of a patient with a right homonymous hemianopia field loss is presented. The
patient was fitted with binocular 20-dioptre Palomar prisms, following a 2 month trial with Fresnel prisms. The patient had a
total restitution of the central field, thus improving their quality of life. In no case was exotropia or central scotoma of field of
vision (FoV) presented with the binocular prisms as other authors refer. Exact calculation of the prism power was made
between the empirical calculation and the trial lens prisms facilitated the determination of the position of the prisms by means
of a calculation of trial and error. We compare the results obtained with what other authors refer.
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INTRODUCTION

Patients with normal visual acuity and complete
homonymous hemianopia (CHH) present spatial orientation
difficulties that negatively impact their quality of life. They
can lose the ability to dress themselves, may ignore routes
that are familiar, stumble when walking alone, collide with
obstacles and find it all but impossible to read or work with
a computer. In short, they lose personal autonomy [1,2].

Homonymous hemianopia (HH) is a disorder of the visual
field with loss of vision in both monocular hemifields,
contralateral to the side of brain injury [3,4]. The prevalence
of HH is of approximately 0.8% in the general population
older than 49 years [5], with about 2 million stroke survivors
in rehabilitation suffering from either HH or hemineglect in
the United States annually [6,7]. Homonymous hemianopias
from post-chiasmatic visual pathway injuries are primarily
caused by posterior cerebral artery infarction and, to a lesser
extent, by head trauma, tumors and surgery [8-11].

Patients diagnosed with HH, even with fair distance and near
visual acuity, complain of significant difficulties in their
daily activities, including inadequate mobility, frequent
collisions with unseen objects, and other limitations in such
tasks as shopping, financial management, telephone usage,
meal preparation [12,13] and driving [14]. Reading is
particularly affected by the visual loss that accompanies HH,
with a reduction in reading speed, an increase in visual
omissions and guessing errors and an alteration in the pattern
of ocular movements as the most frequently documented
symptoms of hemianopic dyslexia [9,15].

There is a small body of scientific literature [16-19]
reviewing the factors associated with the epidemiology, an
etiology, clinical presentation and course of hemianopias.
Regarding an etiology, hemianopic defects are among the
most common disorders after strokes. Rossi et al. [7]
reported that in the USA there were about 10 million cases
of head injuries annually, 20% of which were associated
with brain injuries, and that a third of patients who survived
a stroke had complete or incomplete homonymous
hemianopia (HH).

In the UK, Pambakian and Kennard [20] estimated that
approximately one third of patients who survived a stroke
had complete or incomplete HH, with 40% of HH cases
being caused by injuries in the occipital lobe, 30% in the
parietal lobe, 25% in the temporal lobe and 5% in the optic
tract and lateral geniculate nucleus.

Given the prevalence of hemianopia resulting from stroke
and the increasing longevity of the population, research on
the treatment of hemianopia must be regarded as a priority.
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Gottlieb et al. [21] examined the use of 15-diopter plastic
press-on Fresnel prisms as a means of recovering the FoV in
18 patients with stroke and homonymous hemianopia or
unilateral visual neglect. After four weeks the prism-treated
group performed significantly better than controls on several
tasks requiring hand-eye coordination. The authors
concluded that the treatment with 15-diopter Fresnel prisms
improves visual perception test scores, but not the
performance on the Barthel ADL test [22], in stroke patients
with homonymous hemianopia or unilateral visual neglect.

Gottlieb et al. [21], Zihl [23] and also Kasten et al. [24]
suggested that regular training of the blind FoV using visual
stimuli similar to those used in a computer-controlled
perimetry test could facilitate recovery of the FoV next to
the midline and provide an expansion of the FoV.

Pambakian and Kennard [20] addressed the issue of whether
it was possible to restore visual function in patients with
CHH. They emphasized the importance of several
rehabilitation treatments, such as psychophysical techniques,
for improving care in the blind half of the FoV. They also
suggested the possibility of using optical aids, hemianopic
mirrors and prisms, as well as cognitive techniques for
improving eye movements. They concluded that research on
rehabilitation of patients with brain damage and functional
impairment was a very difficult and laborious task. In
addition, they acknowledged that the effectiveness of such
treatments was not properly detailed, since there was
insufficient research and most published studies suffered
from some methodological flaw.

In a comprehensive review, Peli [25] classified the effects of
the instruments used in the rehabilitation of hemianopia into
two groups: those relocating the FoV and those producing
expansion. He argues that the expansion effect of the FoV is
preferred because the simultaneous FoV is wider and allows
the patient to control the environment at all times, thus
enabling safer mobility. However, relocation only changes
the position of the lost FoV or its relative position with
regard to the midline. This author also holds that the FoV
changes when viewed through binocular sectors. Since the
patient does not see objects in that part of the FoV he or she
is less likely to fixate, and therefore a voluntary eye
movement is required. Peli [25] points out that in addition to
these limitations, patients have an optical loss of FoV in the
centre of the FoV caused by the binocular sectorial prism.
Peli [26] has also developed a method consisting in a
monocular sectorial prism fit on the eye with the side of the
defect and limited to the top or bottom FoV or covering both
peripheral FoV. This prism has to be placed across the entire
width of the lens in order to be effective in all lateral
positions of gaze. The prism expands the FoV by promoting
peripheral diplopia, producing optically peripheral exotropia,
while maintaining bifoveal alignment. Peli [25] stated that
this expansion of the FoV can be measured with standard
binocular perimetry because it is effective in all positions of

SciTech Central Inc.
Ophthalmol Clin Res (OCR)

Palomar-Mascaro FJ, Palomar-Mascaro MV & de Miguel Simo PV

gaze, including the primary position. He uses 40-diopter
Fresnel prisms, which give a spread of approximately 20°
around the midline. However, since the prism only affects
the peripheral vision, one could use another prism of greater
power.

O’Neill et al. [27] proposed the use of monocular prisms on
the side of the complete hemianopia, with bases at the
default address. In this way a peripheral exotropia is
produced, which achieves the expansion of the FoV. With
regard to the success of the rehabilitation process, Palomar-
Mascar6 et al. [28-30] emphasized the importance of
ascertaining the prismatic power, as well as the need to
ensure the correct position when attaching the binocular
prism to the lens.

Palomar-Mascar6 [10] in a large study of 93 hemianopic
patients, confirms that the binocular adaptations of sectorial
prisms do not produce diplopia or central scotomas as
reported by authors such as Peli [25], it also indicates the
importance of maintaining binocular vision in these patients
and refers to the importance of a precise calculation in the
power and centering of the prisms for optimal adaptation.
The author says that patients treated with Palomar's attached
prisms greatly improve their spatial perception, impacting
favorably on their quality of life [10,11,28-32].

REVIEW CASE

For its rehabilitation, we advise to use the adjacent Palomar
prism technique, which consists of the binocular adaptation
of prism bands. These are 15 mm wide strips, moved 2 mm
towards the heminopsic side. The patient did not have
central diplopia and was able to totally recover the central
visual field, without needing to do any ocular movements to
see both sides of the field, being able to walk without
assistance [29,31,32].

In this case we describe the successful rehabilitation of a
patient with a right homonymous hemianopia. The patient
was fitted with binocular Palomar prisms of 20-dioptre
(Figure 1), following a 2 month trial with Fresnel paste-on
prisms. Successful fitting of binocular sectorial prisms was
achieved through adjustment of prism power and location to
ensure smooth transition between both hemifields of view
and to avoid diplopia in primary gaze. Prism power was
obtained through empirical calculation based on distance and
near prism power requirements, as determined with trial lens
prisms, which also allowed for determination of the best
prism location [28,29].
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Figure 1. The glasses of a patient with right homonymous
hemianopia, showing the Palomar attaches prisms, whose
bases are oriented towards the right.

The report describes the binocular adaptation of Palomar
prisms in a young patient with right homonymous
hemianopia 28. Central visual field restoration, which did
not require compensatory eye movements, was achieved
through careful selection of prism power from a trial set,
while precise prism positioning was essential to avoid
central diplopia [17] (Figure 1). The patient did not present
in any central diplopia with Palomar prisms adapted
binocularly, as described by other authors [10,29,30,33].

It is relevant to mention that whereas precise prism location
ensures the smooth transition between both hemifields of
view, patients must still perform scanning movements
through the prism half of the spectacles in order to observe
objects located at the extreme periphery of the hemianopic
fields.

Once the power and location of the prism have been
determined, we currently recommend prescribing the final
Palomar prisms (Figure 2). Currently the sticking of the
prisms is reversible and allows us to modify its placement
without having to make a provisional adaptation with
Fresnel prisms that give a low visual quality.

Figure 2. Visual field of 15°, with and without Palomar
prisms. An important recovery as visual field can be
observed with Palomar prisms.
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The patient of this case, reported an improvement in her
ability to perform daily activities, she was walking
completely unassisted and she reported being able to watch
television and perform near-vision tasks with less difficulty,
as well as to successfully interact with various daily life
objects. Three years later, the patient has a satisfactory
quality of life with no complications with her visual aid.

From our point of view, Palomar prisms are a good option
for treatment in cases of complete hemianopsia.

DISCUSSION

Different optical devices have been employed to treat HH
patients, either providing a shifting (relocation) or an
expansion of the field of view. Although field of view
expansion is preferred over relocation, binocular ground-in
sectorial prisms only provide image relocation for enhanced
peripheral awareness [25]. The effect of binocular sector
prisms has been described as being limited [34].

A major problem that urgently needs to be addressed by the
visual sciences concerns the extent to which rehabilitation
and partial restoration of the FoV is possible in patients with
CHH. 1t is also important to determine whether or not the
acquisition of compensatory oculomotor strategies by these
patients leads to improvement in their performance and
normal functioning [2].

The present study describes the rehabilitation of a young
patient with right HH with binocular Palomar prisms, once
prism power and location have been determined, in this case
we recommend prescribing them as provisional Fresnel
prism segments, to be worn for a period of 1 or 2 months in
order for the patient to become adjusted to the change in
peripheral visual field position [2]. During this time, patients
are also instructed to follow a program of daily exercises to
facilitate their acceptance of the new optical device. For
better optical quality and durability, as well as to provide the
same clarity of vision in both hemifields [10] of view,
Fresnel prisms are later replaced with Palomar prisms.

The precise adjustment of prism power and location getting
reduced disability resulting from the loss of FoV, to increase
patients’ confidence and to facilitate reintegration into their
social and professional lives by restoring autonomy
[2,10,27].

The results from this calculation, which was derived from
previous  clinical  experience with  similar cases
[10,28,30,32], were later further refined with the aid of trial
case prisms and a trial spectacle frame, which also allowed
for accurate determination of power prism and your
location.

Prism location is critical to avoid diplopia in primary gaze
while allowing objects that would normally fall in the
hemianopic field to be relocated to the residual field, thus
becoming visible in primary gaze [28,29].
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Other authors refer that the binocular sectorial prism causes
diplopia and a central scotoma in the visual field [26]. The
patients don’t find diplopia or the appearance of an exotropia
or visual scotoma at any moment, we think this due to is
precise placement of the prisms, in addition to doing it
binocularly, the patient continues to have binocular vision,
which prevents a phoria by prismatic decompensating from
appearing [10].

We consider that prism location and the exact calculation of
its power is critical to avoid diplopia in primary gaze while
allowing objects that would normally fall in the hemianopic
field to be relocated to the residual field, thus becoming
visible in primary gaze [28,31,35].

For it the evaluation of the 10-degree central field is
essential to determine the congruency of the hemianopic
lesion, that is, whether the homonymous defects in the fields
of both eyes are identical [32], as well as to verify if the
lesion follows a straight vertical meridian bisecting fixation
between the blind and the normal halves of the visual field
[28,30,31].

This results raise the question of how (i.e., through what
monocular mechanisms) such spatial reconstruction may
occur. There are two possible scenarios that could explain
the results. One explanatory hypothesis is based on the
recovery of perception corresponding to the central-part FoV
of the lost half-retina. This hypothesis assumes that cerebral
neuroplasticity processes are induced in the patient and that
this enables recovery of alternative visual processing
pathways. One obvious way to test this idea would be to
obtain neuroimaging recordings of brain regions involved in
processing the target location when it is localized in
positions corresponding to the lost FoV [2].

CONCLUSION

To conclude, the performance of this study with a large
homogenous sample of patients and the results obtained
demonstrate the clinical efficacy of binocular Palomar
prisms, as a rehabilitation technique, for patients with
complete homonymous hemianopia.

According to the results gathered in this case, it can be
asserted that hemianopic patients have the potential to
improve their quality of life through rehabilitation
procedures and visual aids. Thus, the diffusion of these
techniques is of great importance to encourage other
professionals to work in this exciting field, in order to assist
patients, who are too often left untreated.
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