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ABSTRACT
The aim of this study was to identify which treatments for post-stroke visual impairment have a
supportive evidence base, and which are being used in practice without supportive evidence. A
systematic review of the literature reporting on the available treatment options was compared
against the visual treatments used in the Vision In Stroke (VIS) study. Treatments were identified
for visual field, visual neglect, visual perception and ocular motility disorders. Visual scanning
therapies for hemianopia and neglect have an established evidence base. However, a number,
such as typoscopes and advice options, have limited detail of their effectiveness and require
further research.
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Introduction

Visual impairment following stroke affects
approximately 65% of stroke survivors1 and can
include abnormalities of central and/or peripheral
vision, eye movements, and a variety of visual
perception problems such as inattention and
agnosia.2 These impairments can have wide-reach-
ing implications on daily living, independence,
and quality of life. Links with depression have
also been reported.3–7

There are a wide variety of treatments available
for post-stroke visual impairment, including low
vision aids,8 visual scanning training for visual
field loss,9,10 and prisms or occlusion for strabis-
mus and ocular motility defects.11

In order to achieve the highest quality of care
for these patients, it is essential to use those treat-
ments with recommendations through high-qual-
ity clinical research. Evidence-based practice
improves the consistency of care and is vital in
ensuring that patients receive interventions of pro-
ven benefit, which subsequently improve the
patients’ overall quality of life.12 Furthermore, evi-
dence-based practice is beneficial in reducing the
risk of harmful or unnecessary care.13 Systematic
reviews are described as the frequent starting point

in developing guidelines to implement change into
clinical practice.14,15

However, despite it being widely accepted that
research drives better clinical practice, there is
evidence to suggest that some health professionals
still do not change their practice to meet the
demands in the current literature.13 Reasons for
this may include lack of time for evidence-based
practice activities including reading research arti-
cles, health professionals’ attitude towards
research, and the health care professionals’ pre-
vious level of education.13,16,17 One study looking
at the use of evidence-based practice in nursing
suggested the use of teaching and leadership to
support and encourage clinicians to change their
current practice as a result of research findings.17

Another recommends that to successfully imple-
ment evidence into clinical practice, clinicians
must be informed of the guidelines and materials,
acknowledge and understand these guidelines, and
have these materials in their possession.18

The aim of this literature review is to compare
the treatments used in a large, visually impaired
stroke cohort, taken from the most recent, major
vision and stroke (Vision In Stroke [VIS]) study,19

against the treatment options identified in a
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comprehensive synthesis of the published litera-
ture. This will identify

(1) The treatment options with an existent evi-
dence base substantiated by comparative
trial/case-control research.

(2) The treatment options with an established
evidence base substantiated by observational
clinical research.

(3) The treatment options based on clinical
experience but are, as yet, lacking a substan-
tive research evidence base.

As a result, it will be possible to provide recom-
mendations of interventions to clinicians treating
stroke survivors with visual impairment, based on
those treatments with adequate supporting evi-
dence. This review will further highlight those
treatments with a weak/complete lack of evidence,
thus to caution clinicians of the potential risk in
using these treatments without substantial suppor-
tive evidence through further research.

Methods

We aimed to compare the visual interventions
reportedly used in a large, visually impaired stroke
cohort (the VIS study) against the treatment
options identified in a comprehensive synthesis
of the published literature.

A systematic review of the literature was con-
ducted including randomised controlled trials,
controlled trials, cohort studies, observational stu-
dies, and retrospective reviews. The included arti-
cles were subject to quality and risk-of-bias
analyses using the appropriate statement depen-
dent on the type of article. Subjects included
adult participants (aged 18 years or over) with
visual impairment as a direct result of stroke.
The full description of the methods used in this
systematic review and the results of the quality
analysis of the included articles have been pub-
lished elsewhere.20 Studies that included mixed
populations were included if over 50% of the par-
ticipants had a diagnosis of stroke and were dis-
cussed separately. Scholarly online resources were
searched, and articles and registers of published,
unpublished, and ongoing trials were hand

searched (http://pcwww.liv.ac.uk/~rowef/index_
files/Page646.htm).

The Vision In Stroke (VIS) study was a pro-
spective, observational multi-centre cohort study
that aimed to review and define the visually
impaired stroke population, to determine the pre-
valence of post-stroke visual impairments and
identify the associations and outcomes for this
population. A total of 915 stroke survivors were
recruited from 20 recruiting sites in the UK. They
were ≥18 years old and suspected of having a
visual impairment. Of the 915 recruits, 92% (n =
840) had a confirmed visual impairment.
Standardised referral and investigation protocol
included assessment of patient demographics,
stroke and ocular history, visual acuity, ocular
alignment and motility, visual field, and visual
perception, with capture of treatment options. A
full description of the methods and materials used
in this study are published elsewhere.19

Results

Figure 1 illustrates the results of the search. Forty-
four articles (2698 participants and 529 health care
professionals) were included. This number
includes 4 Cochrane reviews, 7 randomised trials,
1 randomised crossover trial, 2 non-randomised
controlled trials, 22 prospective observational stu-
dies, 3 retrospective analysis, 4 prospective sur-
veys/questionnaires, and 1 prospective
observational study with a questionnaire.

A total of 44 articles were included in this
review paper, and the quality of evidence was
assessed for each (see Hanna et al.20 for full
results). The included articles reported on inter-
ventions for one or a combination of two or more
visual impairments; therefore, some studies have
been counted more than once in the following
breakdown.

Treatment options identified for visual field loss
included visual search training (7 randomised con-
trolled trials [RCTs], 1 case series, 8 prospective
observational studies, 2 retrospective reviews, 1
controlled trial, and 2 surveys), Peli prisms (2
RCTs, 2 randomised crossover trials, and 1 pro-
spective observational study), and restitution ther-
apy (5 RCTs, 2 randomised crossover trials, 10
prospective observational studies, and 2
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retrospective reviews). Treatment options for
visual neglect included hemifield eye patching (4
RCTs, 1 prospective observational study and 2
surveys) and scanning treatment (17 RCTs and 3
surveys), whereas word recognition training for
alexia was the only other perceptual treatment
reported (1 prospective observational study).
Treatment options for ocular motility disorders
included prisms (1 prospective observational
study and 2 surveys), occlusion (1 prospective
observational study and 2 surveys), and pharma-
cological methods (1 RCT, 1 randomised crossover
trial, and 1 survey). Finally, treatments identified
for reduced central vision included spectral filters
(1 RCT), refractive correction (2 prospective
observational studies), reading aids (1 survey),
and advice (1 survey). These figures are inclusive
of the articles discussed within the 4 Cochrane
systematic reviews.

VIS recruited 915 patients with a mean age of 69
years (SD = 14). Ninety-two percent (n = 840) of
the cohort had visual impairment and all received
treatment or advice for this. Interventions consisted
of verbal or written advice (99%), refraction
(39.3%), prisms (12%), typoscopes (8.9%), occlusion
(7.8%), and low vision aids (3.8%).

Discussion

Visual field loss

Treatment for visual field loss can be subcate-
gorised into compensatory, substitutive, and resti-
tutive methods.21

Compensatory
The literature search found that verbal or written
advice was the most common strategy for visual
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Figure 1. Flowchart of pathway to inclusion of articles.
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field loss in a survey in Scotland,22 whereas advise
on head postures was reported as the second most
common treatment in a Cochrane review (64%).22

Additional treatment methods identified through
the review included computer- and paper-based
scanning training programmes and word search
games, which were supported by high-quality
trial research.23–26 These included two free-to-
access online computer-based scanning therapies:
Eye-search27 and Read-right.28 Moreover, verbal
advice for compensation of the visual field loss
and registration for formal certification of visual
impairment were reported by Freeman and
Rudge29 through observational research.

Concurrently, the VIS study further reported
the use of the above treatments, with advice as
the most common approach (n = 474). This con-
sisted of raising awareness of the field loss, reading
strategies, scanning eye and head movements, use
of lighting, compensatory head posture, and regis-
tration for visual impairment.

There is a crossover between active training of
scanning as a treatment option and provision of
advice on how to access and undertake home-
based training.

Additional compensatory therapies used in
practice included refraction (n = 85), low vision
aids (n = 20), typoscopes (n = 42), and orthoptic
exercises (n = 8).

Substitutive
Peli prisms were the only substitutive treatment
identified from the literature search30,31 and
were the most commonly prescribed treatment
for field loss in a recent Cochrane review.22

Likewise, Peli prisms were the only substitutive
treatment utilised in the clinical study and were
offered to 6% of their stroke survivors with
visual field loss (n = 29).32

Restitutive
Visual restoration therapy involves presenting a
light stimulus to the border area of the visual
field loss.21 It has been found to show an expan-
sion of the visual field in many of the reporting
articles,33–37 although significant variations in
length of treatment sessions suggests validation of
this method through further research.10,38,39 No
two studies prescribed exactly the same amount

of training, rendering it difficult to make direct
comparisons. The VIS study did not report on
restitutive therapies as this type of treatment was
not offered in National Health Service (NHS)
centres.32

Clinical recommendations for the treatment of
visual field loss following stroke
Overall, a variety of interventions have been
reported in the literature for the treatment of
visual field loss, although not enough high-quality
research exists to decipher the true efficiency of a
number of these treatment options, mostly in rela-
tion to many of the substitutive and restitutive
treatments. Therefore, the current recommenda-
tions from the literature are for compensatory
search strategies to treat post-stroke visual field
loss. Peli prisms have an existing evidence base
through high-quality research, although they
were used less frequently in clinical practice com-
pared with search strategies, indicating better com-
pliance or success with the paper- or Web-based
training.

The majority of the VIS study population were
offered compensatory treatment in the form of
verbal advice and compensation techniques,
although there is a weak evidence base to support
this, highlighting an area for further research to
clarify the content and form of this advice.

Reduced central vision

The results of the review conveyed the importance
of ensuring that stroke survivors have access to
their glasses in hospital or receive retest for glasses
after discharge.40 However, the authors did not
report whether or not this had any quantitative
improvement to the patients’ quality of life or
activities of daily living. Additionally, coloured
filters were described in a randomised control
trial or stroke survivors and healthy controls, in
cases where reduced visual acuity persists after
refractive correction.41 Magnifiers and reading
aids have been reported in the literature as aids
for reduced central vision. Although the treatment
would be similar for those post-stroke, the use of
these aids has not been validated within this popu-
lation specifically.

300 K. L. HANNA AND F. J. ROWE



The use of refraction to treat reduced visual
acuity was furthered in the VIS study (n = 50),
although, again, the authors did not report
improvement of the patients’ quality of life or
activities of daily living. Furthermore, low vision
aids (n = 2), typoscopes (n = 1), and verbal advice
(n = 6) including recommendations of lighting,
ensuring they have their glasses, and eccentric
viewing (in which the patient practices non-
foveal viewing in cases of central scotoma)42

were provided to the patients in the VIS study
with reduced central vision. Additionally, one
patient received lubrication for dry eye after a
facial nerve palsy.

Clinical recommendations for the treatment of
reduced central vision following stroke
Overall, advice, refraction, and visual aids may be
of significant clinical benefit to stroke survivors
with central visual impairment. However, many
of these have not yet been evaluated within a
specific stroke population. Further research is
required to determine the benefit of these thera-
pies following stroke, considering improvements
to quality of life and activities of daily living.
Spectral filters were not offered in the VIS
study, although their use in the literature was
not entirely favourable, possibly indicating a
poor clinical benefit, which prevents recommen-
dation of this treatment without further valida-
tion of its efficacy.

Ocular motility defects

Few articles reported on ocular motility treatment
specifically after stroke. One Cochrane review dis-
cussed pharmacological interventions for post-
stroke nystagmus, as no randomised trials relating
to restitutive, compensatory, or substitutive treat-
ments were found for stroke populations with
other ocular motility disorders.43–45 It was
reported that gabapentin and baclofen were used
most often to treat symptoms of nystagmus, with
both showing significant clinical benefits and
yielding similar risk of side effects, although
gabapentin was estimated to be slightly more
effective in improving visual acuity than
baclofen.46

Furthermore, prisms and occlusion have a suppor-
tive evidence through observation studies. However,
interventions such as prisms and occlusion for diplo-
pia do not necessitate an RCT to prove their efficacy,
as their effect on alleviating diplopia is clear-cut.11,43

In a practice survey, Fresnel prisms to resolve the
symptom of diplopia were identified as the most
common management for post-stoke ocular motility
defects (93%), followed by advice on head postures
(64%) and convergence exercises (50%).22

Themost common treatment prescribed in the VIS
study for ocular motility defects was occlusion of one
eye to eradicate diplopia (n = 41), followed by refrac-
tion (n = 22), prisms for diplopia (n = 27), and
orthoptic exercises (n = 1). Advice was given to 33%
(n = 69) on lighting, head postures, reading aids, and
improve awareness of visual status.47,48 Moreover,
certification of visual impairment registration was dis-
cussed as a further option for those whose eye move-
ment restrictions are impacting on daily activities.48

Treatment for nystagmus largely consisted of alleviat-
ing the symptoms of diplopia, blurred vision, and
reading difficulties.47 No drug therapies were offered
for the treatment of oscillopsia in the VIS study.

Further options were discussed by the authors
as potential alternative treatments but were not
required at the time of the VIS study. These
included yoked prisms (which shift images
towards a central position where there is an
inability to move gaze in one direction), extra
ocular muscle botulinum toxin, and surgery.48

Clinical recommendations for the treatment of
ocular motility defects following stroke
Although some of the treatment options for eye
movement disorders, such as surgery and botuli-
num toxin, have not been established within a
stroke population specifically, the benefit is likely
to be much the same as with other brain injury
cohorts. Furthermore, the lack of high-quality
clinical trials to determine the efficacy of treat-
ments such as prisms and occlusion may not
necessarily be required. It is well established that
these treatments will alleviate the symptoms of
diplopia without the need of clinical trials to
prove so. Therefore, it would seem reasonable to
recommend the use of these treatments for post-
stroke ocular motility defects.
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Visual perception (including neglect/inattention)

Most perceptual interventions identified through
the search were for the treatment of visual neglect.

Substitutive
Substitutive treatments included typoscopes and non-
computerised scanning therapy, although a descrip-
tion of these scanning therapies was not provided.22 A
randomised controlled trial compared “forced-use”
therapies, hemifield eye patching, and optokinetic sti-
mulation (OKS) in which sector occlusion is placed
over the non-neglecting side of lenses.49

Compensatory
A survey found that non-computerised scanning
training along with provision of aids and modifica-
tions were largely offered to treat visual neglect
(89%).50 One study found added benefits from
smooth pursuit therapy when compared with stan-
dard scanning therapy.51 Additional compensatory
methods found through the literature search included
occlusion52 and prism adaptation.53 The only other
perceptual treatment reported was cross-modal word
recognition training for the treatment of alexia.54

Perceptual treatments offered in the VIS study
consisted of refraction (n = 8) and advice (n = 88).
The authors report their awareness of the use of
monocular or sector prisms and occlusion to treat
visual neglect but did not use these treatmentmethods
in their study population. Treatment largely consisted
of advice on scanning strategies, compensatory head
postures, and general awareness.55 For those with
visual agnosia, patients benefitted from specific infor-
mation along with compensatory strategies and for
those with Charles Bonnet syndrome, reassurance
and explanation that the visual hallucinations did
not signify mental illness were extremely beneficial.55

Clinical recommendations for the treatment of
ocular motility defects following stroke
A broad range of visual perceptual disorders can
occur following stroke; however, very few treat-
ments other than those for visual neglect have
been discussed in the current literature. It is pos-
sible that a number of treatments including verbal
and written advice are being used in practice with
no clear evidence base, and as such, further
research is required to establish these treatments

and provide clear recommendations for practicing
clinicians.

Anumber of treatments for neglect have an existing
evidence base, although they were not used in clinical
practice. Reasons for this may be that the evidence for
these treatments came after the dates of the VIS study,
such as those for hemifield eye patching, whereas
others such as prism adaptation may be perceived as
unfavourable through previous clinical experience.
Further research is required before recommendations
for their use can be made.

Conclusions

Many of the orthoptic treatment options offered to
stroke survivors with visual impairment matched
those identified through the systematic literature
review, with the exception of visual restorative
therapy, which is not an available treatment within
the UK National Health Service. As the VIS study
predates some of the treatments discussed in the
included review articles, e.g., hemifield eye patch-
ing and word recognition training,49,54 it is possi-
ble that these treatments are now being used more
frequently in clinical practice.

Refraction was performed frequently on
patients with all types of visual impairment in
the VIS study and not only for those with reduced
central vision, indicating that achieving best cor-
rected visual acuity was an important outcome for
most patients. Many complained of altered vision
despite good objective visual acuity measurements.
This was often due to out-of-date refractive cor-
rection and not as a result of the stroke itself,
leading to higher numbers receiving refraction
after stroke consistent with good clinical practice.

Visual scanning training for the treatment of
neglect and visual field loss has the strongest evi-
dence base with comparative trials or case-control
research; therefore, clear recommendations can be
made for these treatments. Treatments with good
clinical evidence sustained by observational clini-
cal research include prisms and occlusion for
diplopia. Furthermore, typoscopes, verbal advice,
and orthoptic exercises are most commonly based
on clinical experience only, and although they may
have significant clinical benefits to stroke survivors
with visual impairments, further research is
required to establish the timing, frequency, and
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form in which this advice is given before recom-
mendations can made to practicing clinicians.

Where a number of treatment options exist for a
given visual deficit, it is important to use the options
that are supported with an evidence base through
trial research, e.g., visual scanning for hemianopia
and various drugs for nystagmus. However, it is of
equal importance to use treatment options with well-
established clinical research evidence, such as prisms
and occlusion, that, both objectively and subjectively,
alleviate symptoms of diplopia and therefore do not
warrant trials to establish their efficacy. However,
other options such as verbal advice and visual aids
are used clinically based on experience alone and
require further research to demonstrate their efficacy
and superiority over other rehabilitation methods.
This will provide orthoptists and other allied health
professionals treating visual impairment after stroke
with a substantial evidence base in which they can
make informed decisions on the best choice of treat-
ment, whilst deterring the use of unnecessary or
ineffective treatments.
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