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H i g h l i g h t s
Improvement of the visual 
functions in patients with 
homonymous hemianopia 

is possible by applying 
prism correction and visual 

rehabilitation.
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Abstract
Homonymous hemianopia is a visual field defect following a stroke, tumor de-
velopment, traumatic brain injury and other rare causes. Due to the damage to 
the visual system, lateral neglect occurs that induces difficulties with detecting 
objects on one side of the binocular visual field, which exposes patients to po-
tential danger during daily activities, especially performed outside – in traffic. 
Different optical aids such as Fresnel prism have been developed to help those 
patients by increasing the perception of the affected hemifield. This prism cor-
rection can appear in various configurations, for instance: yoked prism, mo-
nocular and binocular sector prisms placed with a base to the affected side. The 
other option to deal with these patients is visual training based on stimulating 
the affected hemifield.
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Introduction
Homonymous hemianopia (HH) is a loss of the two right or 
two left halves of both eyes' visual fields. It is caused by dam-
age to the visual pathway beyond the optic chiasm. Char-
acteristics of the visual field defect and the accompanying 
neurological symptoms are used to determine the location 
of pathological changes in the brain [1]. This type of defect 
is most often the result of a stroke (in nearly 70% of cases), 
trauma, tumor, surgery, or other, less frequent causes [2]. 
Self-improvement of the field of view is possible shortly after 
the brain injury. Zhang et al. observed improvement in over 
38% of patients, usually within three weeks from the onset 
of the ischemic stroke event. Self-improvement of the visual 
field defect is unlikely after 6 months after brain injury [3].
Therapeutic and rehabilitation methods improving the 
functioning of patients with HH are rarely used because 
their effectiveness is not well documented in every case. 
They can be divided into passive, the purpose of which is 
to use the intact part of the field of view using prisms, and 
active, i.e. visual training focused on facilitating adaptation 
to the state of amblyopia and stimulating the area of the 
visual field covered by the defect [4, 5]. Patients with HH 
have significant reading difficulties because they cannot see 
the letters following the readings on the right side. When 
the defect extends to the left side, it is difficult to move to 
the next text line in the visual field affected by the visual 
impairment [6]. There are reports showing improvement 
of these visual functions after introducing training to im-
prove saccades [7]. The partial loss of the visual field also 
means impairing the driving ability, significantly reducing 
road safety [8]. 

Application of prismatic correction
In the case of visual field defects, it possible to use a press- 
-on prism in a  selected area of an eyeglass lens with the 
base facing the defect and the edge near the central field of 
view. The use of prisms shifts the image closer to the center 
of the field of view, reducing the need for a head adjustment 
movement. In the case of damage to the visual pathway  
beyond the optic chiasm, we can deal with the HH opposite 
to the damaging side. If the defect affects the right sides of 
the visual fields, it is possible to use prisms on both eyeglass 
lenses' right parts. In this case, the base of the used prisms is 
directed to the right, which shifts the field of view covered 
by the defect to the patient's area when looking right. In the 
past, binocular prisms were usually used in the areas affected 
by the defect. Later it was practiced to position the Fresnel 
prism in front of only one eye, where the defect occurs from 
the temporal side (fig. 1). Although this type of optical aid 
improves patients' functioning with hemianopia, it has the 
limitation, the most troublesome of which is diplopia close 
to the central field of vision, which is unacceptable for many 
patients [9, 10]. Another solution was to use sector prisms of 
high power (30–40 prism diopters) proposed by Peli [11, 12]. 
Usually, two prismatic segments with the base out orienta-
tion are placed on the eyeglass lens: one at the height of the 
top and the other at the bottom of the corneal limbus. This 
solution, which causes peripheral diplopia, allows the visual 
field area to be widened by approx. 20° (fig. 2).

The use of the Fresnel prism in right-sided homonymous hemianopia [S. Nogaj].

Figure 1

Application of sector prisms, according to Eli Peli [K. Dubas].

Figure 2
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Active methods of improving visual functions
Brain neuroplasticity is the nervous system's ability to re-
generate and create new connections to adapt and reor-
ganize in response to environmental changes. Studies in 
humans, monkeys, and other mammals have shown that 
the regeneration of axons and dendritic cells can occur in 
adults if they learn new things and gain experience and 
training [13–15]. This reason is essential to support and 
improve these processes through rehabilitation [16].
The Kasten and Sabel research group has designed a com-
puter software called Vision Restoration Training (VRT) 
that can be adapted to the patient's hemianopia disorders – 
visual stimuli are presented on the border between the 
narrowed and normal field of vision at the same time. The 
patient's task is to fix his eyesight to the central point. In 
this way, the neurons remaining in the ischemic zone of 
the brain are activated. Training can be done in a home en-
vironment on a computer (PC) and lasts an hour, and the 
whole program is prepared for 6 months. In the experiment, 
an improvement in the field of view by 5° was observed in 
95% of patients participating in the training [17]. However, 
these results were questioned by the Pollock Group – the 
VRT developers were accused of inaccurate assessment of 
the improvement in the field of vision because, according to 
critics, the use of the VRT program did not allow for a pre-
cise assessment of eye fixation [18]. Kasten's research group 
repeated their research with a  changed methodology – 
a  microperimetry and a  scanning laser ophthalmoscope 
were used [19]. In this experiment, the authors did not no-
tice any significant changes in the visual field. Instead, they 
found that it was due to improved eye movements. Even 
though the VRT method does not significantly affect wid-
ening the field of vision, many patients report an improve-
ment in daily activities after training.
Studies by Julkunen et al. showed changes in visual evoked 
potentials and functional magnetic resonance imaging after 
training with the VRT program [20].
The scientific paper by Zihl presents an analysis of oculo-
motor aspects in 60 patients with HH and a preserved cen-
tral field of view smaller than 5°. The author found that the 
subgroup of patients who underwent visual rehabilitation 

(saccades) in the final studies showed a significant improve-
ment in visual search speed thanks to the improvement of 
oculomotor adaptation [21]. 
In the studies by Roth et al., stimulation in the area of the 
disturbing visual field by flicker stimulation training (FT) 
was compared with explorative saccade training (EST) [22]. 
Researchers saw significant improvements in the accuracy 
and speed of visual tasks in the group after saccade training. 
On the other hand, the subjects after the flicker training did 
not improve visual tasks. There were no visual field changes 
in any of the groups. Visual perception deficits caused by 
damage to the parietal lobe almost completely disappear 
after training, confirmed by Kerkhoff [23]. Patients after 
rehabilitation showed better orientation and location of 
objects in space.

Conclusions
•	 HH means a loss of visual field in the left or right field of 

vision in both eyes.
•	 HH most often has a stroke etiology; other causes are 

traumatic injuries, tumors, and other structural brain 
disorders.

•	 The specific features of the visual field defect and other 
neurological symptoms help locate the lesion.

•	 In most cases, spontaneous improvement of HH is pos-
sible within three months after the onset of the visual 
impairment. Self-improvement of the visual field defect 
is unlikely after 6 months after brain injury.

•	 Management options are limited and include optical 
widening/shifting of the visual field and enhancement 
techniques for improving visual functions.

HH is a condition that significantly limits the functioning 
of the patient in everyday life. Properly selected prismatic 
correction is an effective method of helping patients and 
can be quickly implemented. Visual training takes longer to 
achieve any improvement.

Figures: from the author’s own materials.
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