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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.1,2 
The prevalence of HH is of approximately 0.8% in the 
general population older than 49 years,3 with about 
2 million stroke survivors in rehabilitation suffering 
from either HH or hemineglect in the United States 
annually.4,5 Homonymous hemianopias from postchi-
asmatic visual pathway injuries are primarily caused 
by posterior cerebral artery infarction and, to a lesser 
extent, by head trauma, tumours, and surgery.1,2

Patients diagnosed with HH, even with fair distance 
and near visual acuity, complain of significant diffi-
culties 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,6,7 
and driving.8 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 pat-
tern of ocular movements as the most frequently 
documented symptoms of hemianopic dyslexia.2,9 
As a consequence of these limitations, some patients 
adapt to their visual field loss by developing highly 

specific and task-dependent compensatory eye and 
head movement strategies, soon after brain injury.10

Visual field loss rehabilitation in HH has been 
approached by training patients to improve their 
compensatory scanning ocular movements and/or to 
restore a portion of their hemianopic visual field11–14 
and by employing a variety of optical devices, includ-
ing mirrors, partially reflecting mirrors, reversed 
telescopes, and prisms.15–17 These devices may be 
classified as providing either relocation or expansion 
of the field of view of the hemianopic patient.16

The following report describes the binocular adaptation 
of a pair of ground-in sectorial prisms in a young patient 
with right homonymous hemianopia. Central visual 
field restoration, which did not require compensatory 
eye movements, was achieved through careful selec-
tion of prism power from a trial set, while precise prism 
positioning was essential to avoid central diplopia.

CASE REPORT

A 25-year-old Caucasian healthy female with a his-
tory of recurrent cephalalgia reported for neuro-
ophthalmological examination after a new episode 
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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 ground-in sectorial prisms, following a 2-month 
trial with Fresnel paste-on prisms. Successful fitting of binocular sectorial prisms was achieved through adjust-
ment 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.
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of cephalalgia was accompanied by nausea, vomiting, 
and sudden visual acuity impairment. A computed 
axial tomography scan, complemented with magnetic 
resonance imaging, revealed an expansive process 
diagnosed as a third ventricle colloid cyst, resulting in 
block of the foramen of Monro and hydrocephalus (see 
Figure 1). Surgical removal of the cyst, which followed a 

transcallosal approach, proved successful, albeit initial 
right motor deficit and right homonymous hemianopia 
were observed. Although postoperative recovery was 
generally satisfactory, HH failed to resolve.

The patient attended our ophthalmology practice 
complaining of severe limitations in such habitual tasks 
as house care, reading, shopping, or watching televi-
sion, associated with a right visual field loss. Spatial 
orientation and mobility difficulties required constant 
assistance for walking and all out-of-home activities. 
A specifically designed questionnaire for HH visual 
impairment assessment, based on the 14-item visual 
function index questionnaire (VF-14),18 was employed 
to investigate the difficulties in visually dependent 
daily activities encountered by the patient.

Visual acuity with the patient’s spectacle correction 
(OD: −3.75 D; OS: −3.75 D) was 20/25 in OD, improv-
ing to 20/20 after refraction (OD: −4.50 D; OS: −4.75 D). 
The patient presented with normal extrinsic and intrinsic 
ocular motility and neither latent nor constant ocular 
deviations were discovered. Slit-lamp and ophthalmo-
scope examinations were unremarkable.

Confrontation fields revealed large right hemifield 
scotomas, with a straight vertical meridian bisecting 
fixation between the blind from the normal halves of 
the visual field. This finding was also confirmed by a 
Bjerrum tangent screen test at 1 m and by automated 
threshold visual field testing (Dicon 3000 autoperimeter). 
Figure 2 shows the results from a complete 120-point, FIGURE 1  CAT scan image displaying an expansive process diag-

nosed as a third ventricle colloid cyst.

FIGURE 2  Computerized automated threshold 60-degree, 120-point complete visual field evaluation.
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60-degree visual field exploration and Figure 3 displays 
the 48-point, 10-degree central visual field evaluation. 
The Line Bisection Test19 determined that the patient 
had not developed spatial neglect, which is more com-
monly associated with right hemisphere lesions.20

Rehabilitation with ground-in sectorial prisms and 
training was considered as the best treatment option 
for this patient. Prismatic lens power was obtained by 
calculation based on the empirical formula21

PT = PD + 2/5 PN,

FIGURE 3  Computerized automated threshold 10-degree, 48-point central visual field evaluation.
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where PT is total prism power and PD and PN are 
required prism power for distance and near vision, 
respectively. Prism power for distance and near vision 
where determined with the aid of our trial case prisms 
(Figure 4) and a trial spectacle frame (Figure 5).

Using the formula above, we determined 20 dioptres 
to be appropriate for this patient, which was provision-
ally prescribed as a pair of Fresnel plastic paste-on 
prisms placed on the glasses worn by the patient (OD: 
−3.75 D; OS: −3.75 D). Prisms were oriented with their 
base towards the hemianopic side (base out on the tem-
poral half of the right spectacle lens and base in on the 
nasal half of the left spectacle lens) and the apex of the 
prism was placed at a distance of 1.5 mm from the centre 
of the pupil.

The patient was instructed to return to our practice a 
month later in order to adjust prism power and location. 
During this time, she was required to follow a program 
of daily training exercises with the aim of improving 
her acceptance of the low vision device as “an intrinsic 
element of her natural navigation strategies”.17 In addi-
tion, a walking cane was recommended for outdoor 
activities, although the patient was encouraged to try 
and walk without assistance so as to maximise use of 
prisms for navigation.

One month later, as the patient returned to our 
clinical practice, she was walking unaided, although 
assisted by the walking cane. The patient reported an 
improvement in her ability to perform daily activities, 
which was also disclosed in her HH visual impairment 
assessment questionnaire score. Prism power and 
location were newly adjusted with the aid of our trial 
case prisms and trial spectacle frame and a new pair of 
spectacles, including the most recent prescription (OD: 
−4.50 D; OS: −4.75 D) and a pair of ground-in 20-dioptre 
sectorial prisms was ordered, to be delivered 1 month 
later (Figure 6).

Further improvement in quality of life was described 
by the patient during the third visit. Indeed, 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. Follow-up visits were 
scheduled at every 6 months. Three years later, the 
patient has a relatively satisfactory quality of life with 
no complications with her visual aid.

A final note regarding our program of daily train-
ing exercises may be relevant. Although all patients 
with HH suffer from difficulties in mobility and 
manipulation of near objects, our HH visual impair-
ment assessment questionnaire helps to identify 
particularly distressing situations, such as read-
ing, shaving, etc. In general, however, patients are 
instructed to follow two 20-minute training sessions 
each day, consisting of two different types of exer-
cises. During the first exercise, the examiner (or a 
relative at home) sits in front of the patient with his/
her hands placed at different distances and positions 
with reference to the patient and each other. The 
patient is then asked to use either his/her right or left 
hand to touch the examiner’s right or left hand. The 
second exercise requires the patient to successively 
reach and grasp two objects (e.g., two pens) held by 
the examiner (or relative) at different distances and 
positions in front of the patient (see Figure 7). This 
second exercise involves fine eye-hand coordination, 
thus being recommended only when the patient does 
not experience any difficulty with the first exercise. 
In effect, it is very relevant to prevent patients from 
feeling frustrated or overwhelmed by not moving 
forward to more challenging situations until they 

FIGURE 4  Trial case prisms.

FIGURE 5  Trial frame incorporating a pair of ground-in sectorial 
prisms for right homonymous hemianopia.

FIGURE 6  Spectacle prescription incorporating a pair of ground-
in sectorial prisms for right homonymous hemianopia.
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have successfully developed the appropriate set of 
“coarse” skills.

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, bin-
ocular ground-in sectorial prisms only provide image 
relocation for enhanced peripheral awareness.16 The 
effect of binocular sector prisms has been described 
as being limited to instances when the patient is look-
ing through the prism sector of the spectacle lenses, 
therefore requiring constant scanning movements in 
order to perceive objects in the hemianopic part of the 
field. In addition, binocular sector prisms may also 
lead to central visual field loss, which is associated 
to the sudden appearance of objects detected through 
the prism half of the spectacles (known as “jack-in-
the-box effect”), often contributing to patient anxiety 
and resulting in a published long-term success rate 
of only 24% with this type of prisms.22 A monocular 
sector prism, limited to the peripheral field (superior, 
inferior, or both) and placed across the entire width 
of the spectacle lens, has been recommended as the 
best alternative to avoid the complications arising 
from binocular sector prisms while allowing for the 
expansion of the field of view and avoiding central 
diplopia.16

The present case describes the successful rehabilita-
tion of a young patient with right HH with binocular 
ground-in sectorial prisms, achieved through precise 
adjustment of prism power and location. Indeed, 
prism power was determined by calculation based on 
an empirical formula that takes into account distance 
and near prism requirements. The results from this 

calculation, which was derived from previous clini-
cal experience with similar cases,21 were later further 
refined with the aid of trial case prisms and a trial 
spectacle frame, which also allowed for accurate deter-
mination of prism 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.23 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,24 as 
well as to verify if the lesion follows a straight verti-
cal meridian bisecting fixation between the blind and 
the normal halves of the visual field. 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 prism power and location have been deter-
mined, we recommend prescribing them as provi-
sional Fresnel paste-on 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.22 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 of view, Fresnel 
paste-on prisms are later replaced with permanent 
ground-in sectorial prisms.

Declaration of interest: The authors report no conflicts 
of interest. The authors alone are responsible for the 
content and writing of the paper.
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