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ABSTRACT  13 

Aim:  The aim of this literature review was to determine the reported incidence and prevalence of 
visual impairment due to stroke for all visual conditions including central vision loss, visual field loss, 
eye movement problems and visual perception problems. A further aim was to document the reported 
rate and extent of recovery of visual conditions post stroke.  
Method: A systematic review of the literature was conducted including all languages and translations 
obtained. The review covered adult participants (aged 18 years or over) diagnosed with a visual 
impairment as a direct cause of a stroke. Studies which included mixed populations were included if 
over 50% of the participants had a diagnosis of stroke. We searched scholarly online resources and 
hand searched journals and registers of published, unpublished and ongoing trials. Search terms 
included a variety of MESH terms and alternatives in relation to stroke and visual conditions. The 
quality of the evidence was assessed using key reporting guidelines, e.g. STROBE, CONSORT. 
Results: Sixty-one studies (n=25,672) were included in the review. Overall prevalence of visual 
impairment early after stroke was estimated at 65%, ranging from 19% to 92%. Visual field loss 
reports ranged from 5.5% to 57%, ocular motility problems from 22% to 54%, visual inattention from 
14% to 82% and reduced central vision reported in up to 70%. Recovery of visual field loss varied 
between 0% and 72%, with ocular motility between 7% and 92% and visual inattention between 29% 
and 78%.  
Conclusion:  The current literature provides a range of estimates for prevalence of visual impairment 
after stroke. Visual impairment post stroke is a common problem and has significant relevance to the 
assessment and care these patients receive. Prospective figures regarding incidence remain 
unknown. 
Keywords: Incidence, Prevalence, Visual impairment, Stroke, Recovery, Review 14 
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1. BACKGROUND 21 

Types of visual impairment following stroke can be complex including ocular as well as cortical 22 
damage [1-6]. Visual impairment can have a wide ranging impact on activities of daily living, 23 
independence and quality of life. Links with depression have also been found [7-11]. Many studies 24 
provide information on prevalence of various visual conditions from their sample based on cross 25 
section and case note observation studies [12-17]. Accurate estimates of prevalence or incidence of 26 
visual impairment for stroke survivors remains unknown. Determination of prevalence of visual 27 
impairment in a stroke unit is important in order to enable appropriate planning of efficacious referrals 28 
to an eye specialist for assessment, treatment and targeted advice [6, 18, 19].  29 

The aim of this systematic literature review was to provide a comprehensive synthesis and exploration 30 
of reported evidence relating to visual problems after stroke with specific attention to incidence and 31 
prevalence.  32 

 33 

1.1 Visual impairment definitions 34 

Visual impairment is a deficit of visual function and includes abnormalities of peripheral vision, central 35 
vision, eye movements and a variety of perception problems [1, 3, 4, 20].  36 

Visual field loss is loss of a section of the field of vision and can either be central or peripheral. 37 
Following stroke visual field loss is frequently homonymous, with a loss in the same half of the visual 38 
field of both eyes. The types of visual field loss can include, hemianopia, quadrantanopia, constriction 39 
and scotomas [20, 21]. It is also possible to have a loss of the central area of vision. 40 

There are a wide range of ocular motility problems which can occur as a result of stroke including 41 
strabismus, cranial nerve palsies, gaze palsies, vergence abnormalities and nystagmus [22]. 42 
Strabismus is the misalignment of the eyes, which can be longstanding from childhood or occur as a 43 
result of an insult to the extra-ocular muscles or the cranial nerves supplying them.  Eye movement 44 
palsies or pareses following stroke can include cranial nerve palsy, horizontal gaze palsy and/or 45 
vertical gaze palsy. Nystagmus is a continuous oscillatory movement of the eyes and is frequently 46 
associated in which both eyes move symmetrically. It may occur in every position of gaze or only be 47 
present in certain gaze positions. A further consideration is that patients commonly have multiple 48 
defects concurrently [23].  49 

There are a number of different perceptual problems which can occur after stroke. The most 50 
recognised is visual inattention/neglect, in which the individual does not respond or attend to visual 51 
stimuli on the affected side. Other perceptual problems are also reported such as agnosia, visual 52 
hallucinations and image movement problems [24].   53 

 54 

2. METHODS 55 

We conducted an integrative review, aiming to bring together all evidence relating to incidence, 56 
prevalence and recovery from stroke-related visual problems. The review observed and is reported 57 
according to the PRISMA guidelines (additional file 1). This review was not registered with 58 
PROSPERO [25].  59 
 60 

2.1 Inclusion criteria for considering studies for this review 61 

2.1.1 Types of studies  62 

The following types of studies were included: randomised controlled trials, controlled trials, 63 
prospective and retrospective cohort studies and observational studies. Case reports and case-64 
controlled studies were excluded, as they specifically look at selected cases and are therefore unable 65 
to report incidence or prevalence. All languages were included and translations obtained when 66 
necessary.  67 

 68 
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2.1.2 Types of participants  69 

We included studies of adult participants (aged 18 years or over) diagnosed with a visual impairment 70 
as a direct result of a stroke. Studies which included mixed populations were included if over 50% of 71 
the participants had a diagnosis of stroke and data were available for this subgroup. 72 

2.1.3 Types of outcome and data  73 

We defined incidence as the number of new cases of any visual condition occurring during a certain 74 
period in a stroke survivor population. We defined prevalence as the number of cases of any visual 75 
condition present in a stroke survivor population at a certain time. We defined a measure of recovery 76 
as being present if prevalence figures were available at more than one time point post stroke. The 77 
visual impairments included are defined below.  78 

2.2 Visual impairment definitions 79 

Visual impairment is a deficit of visual function and includes abnormalities of peripheral vision, central 80 
vision, eye movements and a variety of perception problems [1, 3, 4, 20].  81 

Visual field loss is loss of a section of the field of vision and can either be central or peripheral. 82 
Following stroke visual field loss is frequently homonymous, with a loss in the same half of the visual 83 
field of both eyes. The types of visual field loss can include, hemianopia, quadrantanopia, constriction 84 
and scotomas [20, 21]. It is also possible to have a loss of the central area of vision. 85 

There are a wide range of ocular motility problems which can occur as a result of stroke including 86 
strabismus, cranial nerve palsies, gaze palsies, vergence abnormalities and nystagmus [22]. 87 
Strabismus is the misalignment of the eyes, which can be longstanding from childhood or occur as a 88 
result of an insult to the extra-ocular muscles or the cranial nerves supplying them.  Eye movement 89 
palsies or paresis following stroke can include cranial nerve palsy, horizontal gaze palsy and/or 90 
vertical gaze palsy. Nystagmus is a continuous oscillatory movement of the eyes and is frequently 91 
associated in which both eyes move symmetrically. It may occur in every position of gaze or only be 92 
present in certain gaze positions. A further consideration is that patients commonly have multiple 93 
defects concurrently [23].  94 

There are a number of different perceptual problems which can occur after stroke. The most 95 
recognised is visual inattention/neglect, in which the individual does not respond or attend to visual 96 
stimuli on the affected side. Other perceptual problems are also reported such as agnosia, visual 97 
hallucinations and image movement problems [24].   98 

2.3 Search methods for identification of studies 99 

We used systematic strategies to search key electronic databases and contacted known individuals 100 
conducting research in stroke and visual impairment. We searched Cochrane registers and electronic 101 
bibliographic databases (additional file 2). In an effort to identify further published, unpublished and 102 
ongoing trials, we searched registers of ongoing trials, hand-searched journals and conference 103 
transactions, performed citation tracking using Web of Science Cited Reference Search for all 104 
included studies, searched the reference lists of included trials and review articles about vision after 105 
acquired brain injury and contacted experts in the field (including authors of included trials, and 106 
excluded studies identified as possible preliminary or pilot work).Search terms included a 107 
comprehensive range of MeSH terms and alternatives in relation to stroke and visual conditions 108 
(additional file 2). 109 

2.4 Selection of studies 110 

The titles and abstracts identified from the search were independently screened by two authors (FR, 111 
LH) using the pre-stated inclusion criteria. The full papers of any studies considered potentially 112 
relevant were then considered and the selection criteria applied independently by two reviewers (FR, 113 
LH). In the case of disagreement for inclusion of studies, an option was available to obtain a third 114 
author opinion (CN).  115 

 116 

 117 
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2.5 Data Extraction 118 

A pre-designed data extraction form was used which gathered information on sample size, study 119 
design, assessments undertaken, visual conditions reported, timing of assessment and population 120 
type. Data was extracted and documented by one researcher (LH) and verified by another (FR).  121 

2.6 Data analysis 122 

Due to the heterogeneous nature of the studies, a narrative analysis was undertaken. The exception 123 
to this was a calculation to estimate the prevalence of overall visual impairment following stroke. Strict 124 
criteria of only studies using consecutive recruitment from a stroke population and reporting an overall 125 
prevalence for visual impairment were used for the mean prevalence calculation.   126 

2.7 Quality Assessment 127 

To assess the quality of the studies included in this review, two checklists were considered relevant to 128 
the study designs in our inclusion criteria: the STROBE (Strengthening the Reporting of Observational 129 
Studies in Epidemiology) checklist [26, 27] . The checklist was adapted as the original was designed 130 
to assess the quality of reporting rather than the potential for bias within a study. There is currently no 131 
‘gold standard’ quality assessment tool for observational studies [28]. The STROBE Statement covers 132 
22 items covering the whole of the articles from introduction, method, results and discussion, which 133 
are important to consider when assessing the quality of observation studies (including cohort, case-134 
control and cross-sectional studies). The adapted version used in this review included 18 items; only 135 
the information which is pertinent to quality appraisal of the studies was included. Using Boyle’s 136 
recommendations for the evaluation of prevalence studies, the items exclude which were not 137 
considered relevant information, such as the title, abstract, background, setting and funding [29]. 138 

 139 

3. RESULTS OF THE SEARCH 140 

The search results are outlined in appendix 1. Sixty-four articles (26,321 participants) were included. 141 
Of the 64 included studies, none of which were RCTs, 52 were prospective observational studies and 142 
12 were retrospective analyses. Consequently quality of study was assessed using the STROBE 143 
checklist. Although none of the studies were RCTs, one study was a retrospective analysis of data 144 
from an RCT archive [30]. Studies excluded from this review are outlined in appendix 2. Quality 145 
appraisal using the adapted STROBE checklist is outlined in appendix 3. 146 

Seven of the studies (14,573 participants) reported on overall visual impairment. Nineteen of the 147 
studies (17,924 participants) reported on visual field defects; 22 of the studies (4330 participants) 148 
reported on ocular alignment and motility defects; nine of the studies (2097 participants) reported on 149 
central vision problems; and 13 of the studies (2885 participants) reported on types of perceptual 150 
visual deficits following stroke (including visual neglect/inattention, visual hallucinations, agnosia and 151 
reduced stereopsis). Several studies reported on two or more of these categories.  152 

None of the studies included had a specific primary aim to calculate either prevalence or incidence of 153 
visual impairment following stroke. Fifty five studies were studies specifically investigated visual 154 
impairment following stroke, this included studies looking at specific visual problems such as visual 155 
inattention. The remaining 16 studies investigated symptoms and signs of stroke, which included 156 
reported visual impairment.   157 

 158 

4. Quality of the evidence 159 

Three paper reported 100% of the items requested by the adapted STROBE checklist [31]. Sixteen 160 
papers reported 90% or more of the requested items, 51 papers reported 75% or more. Sixty-one 161 
reported 50% or more and three papers failed to reach 50%, achieving 17%, 33% and 39% [32-34]. 162 
Only 36% of papers reported limitations of their studies. Results from all papers were reported and 163 
the individual results for each paper are outlined in appendix 3 164 

 165 

 166 
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5. Prevalence and Incidence 167 

5.1 Visual impairment 168 

Our search of the literature did not reveal any studies that specifically aimed to assess the incidence 169 
of visual impairment following stroke. We identified a number of studies that report an overall figure of 170 
prevalence for visual impairment. All these studies, however, were judged to have limitations relating 171 
to the methods of recruitment or assessment. Thus a calculation of incidence was not possible and 172 
estimates are calculated for prevalence.  173 

Three prospective studies of stroke populations (n=709) report an average prevalence of visual 174 
impairment post stroke of 65% ranging from 62-71% (table 1) [32, 33, 35]. These studies evaluated a 175 
general stroke population including medical and orthoptic assessments undertaken during the acute 176 
stroke phase within one week of onset to three months post stroke onset. Further to these three 177 
studies of general stroke populations, one prospective study (n=915) recruited a sub population of 178 
stroke survivors with suspected visual impairment who received full orthoptic assessment, typically 179 
within 3 weeks of stroke onset [6]. They reported a prevalence of 92% visual impairment. It is 180 
unknown what was missed from the general stroke population as not all individuals can report visual 181 
symptoms and referrals were evaluated to be more accurate when visual symptoms were taken into 182 
consideration in addition to ocular signs in comparison to ocular signs alone [36]. Ali et al., analysed 183 
results from a database for stroke survivors recruited to a variety of stroke-related clinical trials and 184 
reported a baseline prevalence of 60% visual impairment [30]. This cohort would typically include 185 
those who are able and willing to participate in a clinical trial and are therefore, not representative of 186 
the whole population, for example individuals with cognitive impairment and aphasia are less likely to 187 
be recruited [37].  188 

Table 1.    Overall visual impairment prevalence 189 

Study  Design  Populatio
n 

Time of 
vision 
assessment 

Sample 
size 
(n=) 

Prevalenc
e of 
visual 
issue (%) 

Co-
existent 
ocular 
conditio
n 

Method of 
visual 
assessment 

1974; 
Isaeff 
et al. 

Prospective 
observation 

General 
stroke 

Median 
within 3 
months of 
onset 

322 62 Yes Medical 

1987; 
Freem
an 
&Rud
ge 

Prospective 
observation 

General 
stroke 

Median 
within 1 week 
of onset 

247 63 Yes Medical  
Orthoptic 

1995; 
Clisby 

Prospective 
observation 

General 
stroke 

Acute period 
on stroke unit 

140 71 Yes Orthoptic 

2007; 
Barrett 
et al. 

Prospective 
observation 

General 
stroke 

Unknown 505 19 Unknown NIHSS and 
Questionnair
e for verifying 
stroke-free 
status  

2009; 
Rowe 
et al. 

Prospective 
observation 

Stroke 
survivors 
with 
suspected 
visual 
issues 

Median 
within 3 
weeks of 
onset 

323 92 Yes Orthoptic 

2013; 
Ali et 
al. 

Trial data Acute 
stroke 

Median 
within 1 week 
of stroke 
onset 

11900 60 Unknown NIHSS 

        
2010; Retrospecti General Unknown 1136 25.9 Unknown NIHSS 
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Gall et 
al. 

ve stroke 23 – male 
29 – 
female 

  190 

Three studies (n=13,541) used a stroke assessment tool (NIHSS ± status questionnaire) which only 191 
partly assesses visual function [30, 31, 38]. The National Institute of Health Stroke Scale (NIHSS) is 192 
an assessment tool that only assesses for the presence of visual field loss and horizontal gaze 193 
problems [39]. Thus it is not a full assessment of the possible visual problems which can manifest as 194 
a result of stroke. It can therefore be argued that the numbers presented by these studies are not a 195 
true measure of overall incidence of visual impairment following stroke. In addition to the NIHSS, the 196 
Questionnaire for Verifying Stroke-free Status (QVSFS) was used. However this questionnaire only 197 
asks the patient about painless complete or partial vision loss [40]. The range of overall incidence of 198 
visual problems was 19-25.9% from these studies which was considerably less than studies with 199 
more comprehensive vision assessment methods. 200 

5.2 Visual field loss 201 

The reported prevalence of visual field loss after stroke varies considerably in the literature from 5.5% 202 
to 57% (table 2) and most probably due to its dependence on the type and affected area of a stroke, 203 
inclusion criteria and the timing of assessments and the method of testing used [41-44].  204 

 205 

Table 2.     Visual field loss prevalence 206 

Study  Design  Populati
on 

Time of 
vision 
assessme
nt 

Sampl
e size 
(n=) 

Prevalence 
of visual 
issue (%) 

Co-
existent 
ocular 
conditio
n  

Method of 
visual field 
assessme
nt 

1973; 
Haerer 
et al. 

Prospective 
observation 

General 
stroke 

Unknown 265 25 – 
homonymous 
hemianopia / 
quadrantanopi
a 

Unknow
n 

Confrontati
on 

1974; 
Isaeff et 
al. 

Prospective 
observation 

General 
stroke 

Median 
within 3 
months of 
onset 

322 17 – visual 
field loss 

Ocular 
patholog
y 

Confrontati
on 

1989; 
Gray et 
al. 

Prospective 
observation 

General 
stroke 

Followed 
every 24 
hours for 4 
days and 
max to 28 
days 

174 56.9 – 
homonymous 
hemianopia 
46.6 – 
hemianopia 
10.3 – 
quadrantanopi
a 

Ocular 
patholog
y 

Confrontati
on 
 

1993; 
Benedett
i et al. 

Prospective 
observation 

General 
stroke 

Median 
within 48 
hours of 
admission 

94 19.1 – 
homonymous 
hemianopia 

Unknow
n 

Unknown 

1995; 
Clisby 

Prospective 
observation 

General 
stroke 

Acute 
period on 
stroke unit 

140 47 – visual 
field loss 

Ocular 
patholog
y 

Confrontati
on 
Campimetr
y  

1997; 
Agrell et 
al. 

Prospective 
observation 

General 
stroke 

Median 
within 3 
months of 
onset 

67 30 – 
homonymous 
hemianopia 

Visual 
inattenti
on 

Confrontati
on 

1997; Prospective Stroke Median 32 100 – Unknow Kinetic 
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Celesia 
et al.  

observation  survivors 
with 
hemianop
ia 

within 24 
hours of 
onset 

homonymous 
hemianopia 
62 – 
asymptomatic 

n perimetry 

2000; 
Lotery et 
al. 

Prospective 
observation 

General 
stroke 

Median 
within 3 
months of 
onset 

77 19.5 – visual 
field loss 
¾ hemianopia 

Ocular 
patholog
y 

Unknown 

2001; 
Cassidy 
et al. 

Prospective 
observation 

General 
stroke 

Median 
within 3 
months of 
onset 

148 50.6 - visual 
field loss 

Ocular 
patholog
y 

Confrontati
on 
Perimetry 

2007; 
Townse
nd et al. 

Prospective 
observation 

General 
stroke 
excluding 
receptive 
aphasia 
and 
cognitive 
impairme
nt 

Within 9 
months of 
onset 

61 16 – 
homonymous 
hemianopia 

Unknow
n 

Static 
perimetry 

2009; 
Rowe et 
al. (b) 

Prospective 
observation 

Stroke 
survivors 
with 
suspecte
d visual 
issues 

Median 
within 3 
weeks of 
onset 

915 49.5 – visual 
field loss 
⅔ hemianopia 
1/2 - 
asymptomatic 

Ocular 
patholog
y 
Visual 
inattenti
on 

Confrontati
on 
Kinetic 
perimetry 
Static 
perimetry 

2012; 
Tao et 
al. 

Prospective 
observation 

General 
stroke: 
anterior 
vs 
posterior 
circulatio
n 

Median 
within 3 
months of 
onset 

1174 6.9 – visual 
field loss 
Hemianopia: 
4.3 – posterior 
circulation 
1.3 – anterior 
circulation 
Quadrantanop
ia: 
1.3 – posterior 
corulcation 

Unknow
n 

NIHSS 
Confrontati
on 

2013; Ali 
et al. 

Prospective 
trial data 

General 
stroke 

Median 
within 1 
week of 
stroke 
onset 

11900 51 – visual 
field loss: 
majority 
hemianopia 

Unknow
n 

NIHSS 
Confrontati
on  

2013c; 
Rowe et 
al 

Prospective Stroke 
survivors 
with 
suspecte
d visual 
impairme
nt 

Variable 
over 2 
weeks to 6 
months 

915 52.3 – visual 
field loss 
54 – complete 
homonymous 
hemianopia 
19.5 – partial 
homonymous 
hemianopia 
15.2 – 
homonymous 
quadrantaopia 
0.2 – temporal 
crescent 
9.2 – 
constricted 
fields 
5.1 – 

Yes Confrontati
on 
Static 
perimetry 
Kinetic 
perimetry 
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scotomas 
1.7 – bilateral 
hemianopia 

2014; 
Siong et 
al. 

Prospective 
observation 

General 
stroke 

10 days to 
26 years 
post stroke 
onset 

113 26.5 – 
monocular 
defects 
11.5 – 
binocular 
defect 

Ocular 
patholog
y 

Confrontati
on 

        
2001; 
Lawrenc
e et al. 

Retrospecti
ve 

Stroke 
register 

Median 
within 3 
months of 
onset 

1136 26.1 – visual 
field loss 

Unknow
n 

Unknown 

2002; 
Rathore 
et al. 

Retrospecti
ve  

Database 
stroke 
cohort 

Unknown  474 14.6 – 
homonymous 
hemianopia 

Unknow
n 

Unknown 

2005; 
Ng et al. 

Retrospecti
ve  

Posterior 
circulatio
n strokes 

Unknown 89 53 – visual 
field loss 

Unknow
n  

Unknown  

2011; 
Jerath et 
al. 

Retrospecti
ve  

General 
stroke 
Male vs 
female 

Unknown 449 22.7 – visual 
field loss 
(female) 
20.9 – visual 
field loss 
(male) 

Unknow
n 

Neurology 
Accident & 
Emergency 
assessmen
t 
Non-
standardise
d 

2012; 
Searls et 
al. 

Retrospecti
ve  

Posterior 
circulatio
n stroke 

Unknown 407 22 – visual 
field loss 

Unknow
n 

Neurology 
assessmen
t of signs 
and 
symptoms  

 207 

Seven studies (n=1210) recruited stroke patients consecutively either as they were admitted to 208 
hospital acute stroke units or rehabilitation wards. Assessment of visual fields by confrontation and/or 209 
perimetry on admission after stroke onset detected visual field loss in up to 57% [32, 33, 41, 45-48]. 210 
The mean prevalence of visual field loss after stroke was calculated as 31% [32, 33, 41, 45-48]. 211 
These studies typically assessed patients in the acute phase with homonymous hemianopia or 212 
quadrantanopia defects most frequently detected.  213 

In addition to the above studies, seven prospective studies (n=15,388) of stroke sub-populations 214 
report prevalence of visual field loss [21, 30, 43, 49-51]. These sub-populations typically include only 215 
stroke survivors with hemianopic or quadrantanopic field loss or with suspected visual impairment of 216 
any type, or do not recruit consecutively. Thus reported prevalence is not representative of the full 217 
stroke population.  218 

Prevalence of visual field loss has been described based on symptom reporting by patients in four 219 
studies (n=1362) ranging from 14.6 to 22.7% [42, 52-54]. These reports are considerably lower and 220 
likely reflecting the poor reliability of detection by patient reported symptoms. In addition to those 221 
formally diagnosed with visual field loss following stroke, it is important to consider how many patients 222 
are unaware of their visual loss. Celesia et al. conducted a prospective observation study (n=32) to 223 
investigate the presence of hemianopic anosognosia [54]. From a sample of thirty two patients with 224 
homonymous visual field loss, 62% were unaware of their visual deficit. In a recent paper it was 225 
reported that only 45% of participants with visual field loss reported symptoms of the visual field loss 226 
[36]. It is important to note that not all patients had isolated visual field loss. Multiple visual 227 
impairments caused by stroke were reported such as visual acuity loss, eye movement abnormalities 228 
and perceptual difficulties. This discrepancy between those who do not complain of symptoms and 229 
have a diagnosis of visual field loss may highlight an under estimation in the incidence in this and 230 
other studies.   231 
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For studies whose population samples have solely included patients with visual field loss post stroke, 232 
it is not possible to establish prevalence. However, several of these studies have shown almost equal 233 
numbers suffering right or left defects [34, 44, 55, 56].  234 

5.3 Ocular motility/strabismus  235 

Three prospective studies (n=1262) reported an average prevalence of all ocular motility problems as 236 
33% (table 3) with a range from 22% to 54%, [18, 35, 57]. Assessments were usually within the acute 237 
period and two studies used detailed orthoptic evaluation of eye movements and binocular vision [18, 238 
35]. Methods of ocular motility assessment are important to the accuracy of identification of eye 239 
movement abnormalities to ensure full detection of deficits in various gaze positions.  240 

 241 

Table 3.    Eye movement disorder prevalence 242 

Study  Design  Populatio
n 

Time of 
vision 
assessm
ent 

Samp
le 
size 
(n=) 

Prevalence of 
visual issue 
(%) 

Co-
existen
t ocular 
conditi
on  

Method of 
assessmen
t 

1975; 
Yap et 
al. 

Prospectiv
e 
observatio
n 

General 
stroke 

Median 
within 2 
days of 
onset 

100 44 – ocular 
motility 
disorders 
28 – gaze 
palsy 
11 – impaired 
VOR 
6 – cranial 
nerve palsy 

Unknow
n 

Unknown  

1982; 
De 
Renzi et 
al.  

Prospectiv
e 
observatio
n 

General 
stroke 

Follow-up 
every 3-4 
days for 2 
weeks 
post onset 

91 28 – 
horizontal 
gaze palsy 
7 - nystagmus 

Unknow
n 

NIHSS 

1987; 
Freema
n & 
Rudge 

Prospectiv
e 
observatio
n 

General 
stroke 

Median 
within 1 
week of 
onset 

247 22 – ocular 
motility 
disorders 
35 – 
strabismus 
(additional 6% 
pre-existent) 
18 – palsies 
(skew 
deviation:3 
1 ½ syndrome 
6 
Horizontal 
gaze palsy 
57% 
Vertical gaze 
palsy 20%] 
23 - 
nystagmus 

Yes Medical 
Orthoptic  

1995; 
Clisby 

Prospectiv
e 
observatio
n 

General 
stroke 

Acute 
period on 
stroke unit 

140 52 – 
strabismus 
44 – gaze 
palsy: 
90 – 
horizontal with 
right 

Ocular 
patholo
gy 

Orthoptic  
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hemisphere 
stroke 
73 – 
horizontal with 
left 
hemisphere 
stroke 
39 – cranial 
nerve palsy 
(mainly III) 
55- reduced 
vergence and 
stereoacuity 

1996; 
Fowler 
et al. 

Prospectiv
e 
observatio
n 

Mixed 
neurologic
al on 
rehabilitati
on unit 

Median 
within 2 
months of 
admission 

239 
(54% 
stroke 
) 

26 – stroke-
related 
strabismus 

Unknow
n 

Orthoptic  

2000; 
Lotery 
et al.  

Prospectiv
e 
observatio
n 

General 
stroke 

Median 
within 2 
weeks of 
onset 

77 2.6 – third 
nerve palsy 

Yes Ophthalmol
ogy and 
optometric 

2006; 
Singer 
et al. 
 

Prospectiv
e 

Sub 
population 
excluding 
haemorrha
gic stroke 
and 
posterior 
circulation 
ischaemia 

Within 6 
hours of 
onset 

116 26.7 – 
complete gaze 
palsy 
0.6 – partial 
gaze palsy 

Unknow
n 

NIHSS 

2007; 
Rowe et 
al. 

Prospectiv
e 
observatio
n 

Stroke 
srvivors 
with 
suspected 
visual 
impairment 

Median 
within 3 
weeks of 
onset 

243 54 – reduced 
convergence 
<6cms. 
26 – reduced 
convergence 
<10cms.  

Yes Orthoptic 

2008; 
Rowe et 
al. 

Prospectiv
e 
observatio
n 

Stroke 
survivors 
with 
suspected 
visual 
impairment 

Median 
within 3 
weeks of 
onset 

323 12 – 
nystagmus 
N=2 – pre-
existent 
N=18 – 
oscillopsia/ver
tigo symptoms 

Yes Orthoptic 

2009; 
Siddiqu
e et al. 

Prospectiv
e 

General 
stroke 

Acute 
period 

100 4 - nystagmus Unknow
n 

Unspecified 
protocol 

2009; 
Akhtar 
et al. 

Prospectiv
e 

Posterior 
circulation 
stroke only 

Acute 
period 

116 48 – 
nystagmus 

Unknow
n 

Unknown  

2009; 
Rowe et 
al. 

Prospectiv
e 
observatio
n 

Stroke 
survivors 
with 
suspected 
visual 
impairment 

Median 
within 3 
weeks of 
onset 

323 54 – reduced 
convergence 
<6cms 
26 – reduced 
convergence 
<10cms 

Yes Orthoptic 

2010; 
Rowe et 
al. 

Prospectiv
e 
observatio
n 

Stroke 
survivors 
with 
suspected 

Median 
within 3 
weeks of 
onset 

512 19 – 
strabismus 
16.5 – new 
onset 

Yes Orthoptic 
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visual 
imparment 

2.5 – pre-
existent 

2011a/b
; Rowe 
et al. 

Prospectiv
e 
observatio
n 

Stroke 
survivors 
with 
suspected 
visual 
impairment 

Median 
within 3 
weeks of 
onset 

915 54 – ocular 
motility 
disorders 
2/3 – diplopia 
19 – 
strabismus 
(2.5% pre-
existent) 
10 – cranial 
nerve palsy 
(VI>III>IV) 
58 – VI 
26 - III 

Yes  Orthoptic  

2011; 
Baier & 
Dieteric
h 

Prospectiv
e 

Cerebellar 
stroke 

Mean 
within 6 
days 

21 33 – 
nystagmus 

Unknow
n 

Eye 
movement 
recording 

2012; 
Maeshi
ma et al. 

Prospectiv
e 
observatio
n 

Pontine 
stroke 

Unknown 68 15.9 – diplopia Unknow
n 

Unknown 

2012; 
Tao et 
al. 

Prospectiv
e 
observatio
n 

General 
stroke: 
Anterior vs 
posterior 
circulation 
stroke 

Acute 
period 

1174 8 – diplopia: 
7.3 posterior 
circulation 
0.7 anterior 
circulation 
13.5 – gaze 
palsy: 
11 – anterior 
circulation 
2.6 – posterior 
circulation 
4 – cranial 
nerve palsy: 
posterior 
circulation 

Unknow
n 

NIHSS 

2013; 
Su & 
Young 

Prospectiv
e 
observatio
n 

Posterior 
fossa 
stroke: 
vertigo 
clinic 

Unknown 70 31 – ocular 
motility 
disorders 
45 – diplopia 
N=22 – 
nystagmus 
[45.5% 
multidirectiona
l 
54.5 
unidirectional 
86 - reduced 
OKN] 

Unknow
n 

Nystagmus 
– eye 
movement 
recordings 

2013b; 
Rowe et 
al. 

Prospectiv
e 
observatio
n 

Stroke 
survivors 
with 
suspected 
visual 
impairment 

Median 
within 3 
weeks of 
onset 

915 23 – gaze 
defect: 
15.9 – 
horizontal and 
vertical gaze 
palsy 
69.7 – 
complete 
13.5 – 

Yes Orthoptic 
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saccadic palsy 
22.2 – smooth 
pursuit palsy 
22.2 – 
impaired gaze 
holding 
3.9 – 
Parinaud’s 
syndrome 
9.7 – INO 
1.4 – one and 
a half 
syndrome 

2014; 
Siong et 
al. 

Prospectiv
e 
observatio
n 

General 
stroke 

10 days to 
26 years 
post 
stroke 
onset 

113 53.1 – jerky 
eye 
movements 
11.5 – 
restricted 
ocular motility 
20 – reduced 
convergence 
(<15cm) 

Yes Optometrist 

        
2011; 
Jerath 
et 

Retrospecti
ve 

General 
stroke 
Male vs 
female 

Unknown 449 7.8 – diplopia 
(7.1% male, 
0.7% female) 
17.5 – 
nystagmus 
(4.6 male, 
12.9 female) 

Unknow
n 

Neurology 
Accident & 
Emergency 
assessment 
Non-
standardise
d 

2012; 
Searls 
et al. 

Retrospecti
ve 

Posterior 
circulation 
stroke 

Unknown 407 20 – ocular 
motility 
disorders 
15 – diplopia 
25 – 
nystagmus 

Unknow
n 

Neurology 
assessment 
of signs and 
symptoms 

 243 

 244 

5.3.1 Eye Alignment  245 

Strabismus may occur as an isolated finding or in association with ocular motility problems and is 246 
reported in 16.5% to 52% of stroke survivors recruited to three prospective observation studies 247 
(n=626), with an average prevalence of 38% [32, 35, 58]. These studies used validated orthoptic 248 
assessments to detect presence of strabismus, increasing their accuracy of detection. In a sub-249 
population prospective multi-centre observational study, 19% of the sample were identified with 250 
strabismus [23]. Pre-existing strabismus was acknowledged in 2.5%, thus 16.5% were considered to 251 
be a direct result of stroke. The cause of the strabismus in 70% of cases was an ocular motility defect. 252 
Only 36% were symptomatic with diplopia, which highlights an issue in relying purely on symptoms 253 
alone. This study has a risk of under-estimating the prevalence, as the sample is not representative of 254 
the whole stroke population. 255 

Diplopia is reported as a symptom in many papers which is a result of a misalignment of the eyes and 256 
a disruption of binocular vision. Other studies have highlighted the discrepancy between patients who 257 
do or do not report diplopia in the presence of strabismus or ocular motility defects. There is a risk 258 
that a proportion are not captured, if the symptom of diplopia is relied upon to identify ocular motility 259 
defects. The majority of studies reporting the incidence of diplopia limit recruitment to include strokes 260 
affecting specific areas of the brain [43, 59, 60], are retrospective [42, 53] or required informed 261 
consent [61]. These studies cannot be generalised to the whole stroke population and also carry a 262 
risk of under estimating the true prevalence of strabismus. 263 
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5.3.2 Eye movement palsy  264 

Seven studies (n=2783) report figures for gaze palsies including horizontal and/or vertical gaze 265 
positions and have a mean prevalence following stroke of 26% (range 18-44%) [22, 32, 35, 43, 57, 266 
62, 63]. These defects may occur in isolation or in conjunction with other visual problems, and are the 267 
most common of all ocular motility abnormalities [22, 57]. Horizontal gaze palsies are more prevalent 268 
than vertical and complete palsies more prevalence than partial [22, 32, 35, 63].  269 

Cranial nerve palsies affecting the ocular motor muscles include third, fourth and sixth nerves with a 270 
mean post-stroke prevalence of 16% (range 3 to 39%) from three studies (n=2329) [32, 43, 57, 64]. 271 
Third nerve and sixth nerve palsies are reported as being more prevalent than fourth nerve palsies in 272 
these stroke populations [32, 64, 65]. Where ocular movement assessment only tests horizontal gaze 273 
(such as with the NIHSS screening tool) the identification of all ocular cranial nerve palsies is limited. 274 
It is likely that more subtle nerve palsies and those involving the vertical muscles may be missed. 275 

5.3.3 Nystagmus  276 

Following stroke, nystagmus is reported in an average of 11% (range 4 to 48%) in three studies 277 
(n=438) [35, 62, 66] . In most prospective and retrospective studies reporting nystagmus, the specific 278 
types of nystagmus are not reported. This, in addition to lack of information regarding the method of 279 
assessment, makes it difficult to assess if the more subtle types, or nystagmus not present in primary 280 
position, have been missed. These factors increase the risk of an underestimation of prevalence. 281 
When reported, common types of acquired nystagmus are gaze evoked, multi-vector and upbeat [67]. 282 
The studies described to date, frequently report when the stroke has affected the posterior circulation, 283 
including the cerebellum [42, 60, 68, 69]. No studies have reported the prevalence of nystagmus in 284 
anterior circulation strokes in isolation. It is, therefore not possible to estimate the proportion of cases 285 
which are potentially missed by restricting populations to posterior circulation strokes only. 286 

5.3.4 Vergence  287 

Clisby (n=140) reported 55% of patients to have reduced convergence and/or stereopsis [32]. Rowe 288 
et al. (n=243) reported reduced convergence from the initial ten month data set of the Vision in Stroke 289 
(VIS) study [70]. Using the ‘gold standard ‘normal’ attainment for convergence of 6cm, 54% were 290 
judged to have reduced convergence. However, they also reported that 26% had convergence 291 
reduced less than 10cm, which could be judged to be a more appropriate standard for an older group 292 
of patients. Siong et al. reported 21% of the recruited population to have convergence reduced less 293 
than 15cm [61].  294 

5.4 Visual acuity and central vision deficit 295 

Clinical assessment of visual acuity has been used to identify those with reduced vision and up to 296 
70% of stroke survivors (table 4) have been noted to have poor central vision [32, 36, 65, 71]. The 297 
mean prevalence of reduced visual acuity post-stroke was calculated from three studies (n=270) as 298 
53% [32, 65, 71]. Methods include visual acuity assessment at near, a 3 or 6 metre distance. Further 299 
retrospective studies (n=447) provide information on the prevalence of patients reporting symptoms 300 
associated with a reduction of visual acuity [42, 53]. A key issue identified by three studies (n=1045) 301 
related to patient glasses [36, 65, 71]. These were frequently reported as missing, or the glasses 302 
present were dirty, broken or the wrong prescription.  303 

 304 

Table 4.      Central visual deficit prevalence 305 

Study  Design  Population  Time of 
vision 
assessme
nt 

Sampl
e size 
(n=) 

Prevalence 
of visual 
issue (%) 

Co-
existent 
ocular 
conditio
n  

Method of 
assessment 

1989; 
Bulens 
et al. 

Prospective 
observation 

General 
stroke 

Days to 
years post 
onset 

16 62 – 
reduced 
contrast 
sensitivity 

No Ophthalmolo
gy 

1995; Prospective General Acute 140 58 – Exclude Orthoptic 



14 

 

Clisby observation stroke period on 
stroke unit 

reduced 
visual 
acuity 

d ocular 
patholog
y 

with 
adapaed 
visual acuity 
assessment 
for 
dysphasia 

2000; 
Lotery 
et al. 

Prospective 
observation 

General 
stroke 

Median 
within 2 
weeks of 
onset 

77 30 – visual 
acuity 
≤6/12 
27 – no 
glasses 
available, 
dirty or 
damaged 
lenses 

Yes Ophthalmolo
gy and 
optometric 

2006; 
Edward
s et al. 

Prospective 
observation 

General 
stroke with 
exclusions 
if unable to 
hold a 
pencil or 
severe 
motor or 
language 
deficits 

Median 
within 15 
days of 
onset 

53 70 – 
reduced 
visual 
acuity 
30 – 6/7.5-
6/15 
4 – 6/21-
6/30 
36 – 6/60-
6/120 
54 – no 
glasses 
available 

Unknow
n 

Near visual 
acuity 

2011b; 
Rowe 
et al. 

Prospective 
observation 

Stroke 
survivors 
with 
suspected 
visual 
impairment 

Median 
within 3 
weeks of 
onset 

915 19.3 – 
reading 
impairment: 
61.6 – field 
loss 
45.8 – 
reduced 
convergenc
e 
45 – 
saccadic 
defects 
22.5 – 
reduced 
visual 
acuity 
22 – 
perceptual 
defect 

Yes Orthoptic 

2013a; 
Rowe 
et al. 

Prospective 
observation 

Stroke 
survivors 
with 
suspected 
visual 
impairment 

Median 
within 3 
weeks of 
onset 

915 31 – 
reduced 
visual 
acuity 

Yes Orthoptic 

        
2011; 
Jerath 
et al. 

Retrospecti
ve 

General 
stroke 
Male vs 
female 

Unknown 449 27 – loss of 
vision 
reported: 
15.8 – male 
10.3 - 
female 

Unknow
n 

Neurology 
Accident & 
Emergency 
assessment 
Non-
standardised 
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19 – visual 
disturbance 
reported: 
blurred 
vision, 
focus 
difficulty, 
photophobi
a, visual 
hallunciatio
ns 

2012; 
Searls 
et al. 

Retrospecti
ve 

Posterior 
circulation 
stroke 

Unknown 407 20 – 
blurred 
vision 

Unknow
n 

Neurology 
assessment 
of signs and 
symptoms 

2012; 
dos 
Santos 
& 
Andrad
e 

Retrospecti
ve 

General 
stroke with 
haemorrha
gic stroke 
excluded 

 40 100 – 
reduced 
contrast in 
comparison 
to controls 

Exclude
d ocular 
patholog
y 
 

Ophthalmolo
gy 

2014; 
Siong 
et al. 

Prospective 
observation 

General 
stroke 

10 days to 
26 years 
post stroke 
onset 

113 29.8 – 
vision 
worse than 
0.3 
LogMAR 
11.5 – mild 
reduced 
vision 
(worse than 
0.5 
LogMAR) 
1.8 – 
moderate 
reduced 
vision 
(worse than 
1.0 
LogMAR) 

Yes Optometrist 

 306 

An important component of central visual function is contrast sensitivity, the reduction of which can 307 
deform image perception. Contrast sensitivity function has been reported to be abnormal in 62% of 308 
stroke patients (n=16) [72]. Different areas of the spectrum are impaired depending on the lesion site. 309 
For example, participants with parietal and temporal lesions have been reported to have reduced 310 
detection of low spatial frequencies whereas those with occipital and occipito-temporal lesions had 311 
difficulty with medium to high spatial frequencies [72]. Furthermore, reduced contrast sensitivity in 312 
stroke survivors, particularly those with severe functional difficulties, has been found to be associated 313 
with reduced activities of daily living [73].  314 

Central vision is key to activities such as reading. However, reading difficulties may be caused by a 315 
wide range of visual impairments in addition to reduced visual acuity. Rowe et al. (n=915) reported 316 
difficulties with reading occurred in 19.3% of the sample [19]. The three largest associations with 317 
reading difficulties were visual field loss (61.6%, the majority of which were complete homonymous 318 
hemianopia), reduced convergence of less than 6cm (45.8%) and saccadic abnormalities (45.0%). 319 
Other visual impairments associated with reading difficulties included reduced visual acuity (22.5%), 320 
perceptual deficits (22%), including 16.5% with visual inattention, nystagmus (12.4%) and diplopia 321 
(8.5%).  322 

 323 



16 

 

4.5 Visual perception abnormalities 324 

The commonest form of visual perception disorder following stroke is visual neglect or inattention. The 325 
literature reporting the prevalence of visual neglect/inattention can be difficult to interpret. Often the 326 
different types of inattention (e.g. auditory, visual, and spatial) are not separated, so it is not always 327 
possible to isolate visual inattention.  328 

Visual inattention has been reported on average in 32% (range 14% to 82%) (table 5) of stroke 329 

survivors from five studies (n=1800) [56, 74-77]. These studies have recruited participants 330 

consecutively and have used a range of tests or tools for visual inattention including cancellation tests 331 

and the Behavioural Inattention Test. Studies (n=1335) using cancellation tests alone reported 332 

prevalence of 15% to 26% [74, 76, 78]. Those using a variety of assessments (n=991) for visual 333 

inattention reported a prevalence of 14% to 82% [56, 75, 79-82]. Discrepancies in the wide range of 334 

prevalence figures typically related to the timing of assessment plus inclusion/exclusion criteria of left 335 

versus right sided stroke lesions and severe cognitive and/or communication deficits. As expected, 336 

there was a greater prevalence of left versus right sided inattention.  337 

 338 

Table 5.     Visual perceptual impairment prevalenc e 339 

Study  Design  Populatio
n 

Time of 
vision 
assessme
nt 

Sampl
e size 
(n=) 

Prevalence 
of visual 
issue (%) 

Co-
existent 
ocular 
conditio
n  

Method of 
assessmen
t 

1987; 
Freeman 
& Rudge 

Prospective 
observation 

General 
stroke 

Median 
within 1 
week of 
onset 

247 79 – 
reduced 
stereoacuity 

Yes Orthoptic 

1993; 
Stone et 
al. 

Prospective General 
stroke 

Median 
within 3 
days of 
onset 

171 82 – visual 
neglect 
[right 
hemisphere
] 
65 – visual 
neglect [left 
hemisphere
] 
28 – 
anosognosi
a [right 
hemisphere
] 
5 – 
anosognosi
a [left 
hemisphere
] 

Unknow
n 

Modified 
behavioural 
inattention 
test 

1997; 
Pederse
n et al. 

Prospective General 
stroke 

At 
admission 

1014 23 – visual 
neglect [42 
– right 
hemisphere
, 8 – left 
hemisphere
] 

Unknow
n 

Cancellation 
tasks 

1998; 
Cassidy 
et al. 

Prospective General 
stroke 
with left 
hemispher

Within 7 
days and 
monthly 
follow-up 

66 40.9 – 
visual 
neglect  
74 – visual 

Unknow
n 

Behavioural 
inattention 
test 
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e lesions 
excluded 

field loss 

1999; 
Cassidy 
et al. 

Prospective General 
stroke 
with left 
hemispher
e lesions 
excluded 

Within 7 
days and 
monthly 
follow-up 

44 61.4 – 
visual 
neglect  

Unknow
n 

Behavioural 
inattention 
test 

2002; 
Appleros 
et al. 

Prospective 
retrospectiv
e cases 

General 
stroke 

Unknown 279 23 – visual 
neglect [62 
– right 
hemisphere
] 
74 – 
anosognosi
a 

Unknow
n 

Test battery 

2006; 
Linden et 
al. 

Prospective General 
stroke 

At 20 
months of 
onset 

243 15 – visual 
neglect 

Unknow
n 

Star 
cancellation 

2007; 
Becker & 
Karnath 

Prospective General 
stroke 

Median 
within 3 
days of 
onset 

93 26.2 – 
visual 
neglect 
[right 
hemisphere
] 
24.3 – 
visual 
extinction 
2.4 – visual 
neglect [left 
hemisphere
] 
4.9 – visual 
extinction 

Unknow
n 

Cancellation 
tasks 

2009; 
Lee et al. 

Prospective General 
stroke Left 
hemispher
e 
excluded 

Median 
within 2 
months of 
onset 

138 58 – visual 
neglect 
22.5 – 
neglect 
dyslexia 
 

Unknow
n 

Test battery 

2009; 
van Nes 
et al. 

Prospective General 
stroke 
Excluded 
aphasia, 
gaze 
palsy, 
cognitive 
issues 

Median 
within 2 
weeks of 
onset 

78 21.8 – 
visual 
neglect 
88 – right 
hemisphere 
 

Gaze 
paresis 
excluded 

Cancellation 
tasks 

2009a/b; 
Rowe et 
al. 

Prospective Stroke 
survivors 
with 
suspected 
visual 
defect 

Median 
within 3 
weeks of 
onset 

323 14 – visual 
neglect 
4 – visual 
hallucinatio
ns 
2.5 – visual 
agnosia 

Yes Test battery 

2013; 
Beaudoi
n et al. 

Prospective 
longitudinal 

General 
stroke 

At 
discharge 
to home 

189 49.2 – 
visual 
perceptual 
defect 

Unknow
n 

Motor-free 
visual 
perceptual 
test-vertical 
version 
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2014; 
Chechlac
z et al. 

Prospective 
observation
al 

Sub-acute 
stroke 

2.5 – 27.3 
days 

454 9.1 – left 
visual 
extinction 
4.6 right 
visual 
extinction 

Unknow
n 

Confrontatio
n extinction 

2014; 
Siong et 
al. 

Prospective 
observation
al 

General 
stroke 

10 days to 
26 years 
post stroke 
onset 

113 5.3 visual 
neglect 

Yes Line 
bisection 

2014; 
Yang et 
al. 

Prospective 
obsevation
al 

Brainstem 
infarction 

Less than 
10 days 
post 
symptom 
onset 

82 50 – 
pathologic 
subjective 
visual 
vertical tilt 
(>3º) 
76 – 
ipsiversive 
24 – 
contraversiv
e 
54.7 – 
abnormal 
torsion 

Unknow
n 

Computeris
ed 
assessment  

 340 

In addition to visual neglect/inattention, the prevalence of other perceptual deficits are reported in the 341 
literature. Perceptual deficits, such as object agnosia, colour detection difficulties have been reported 342 
in the literature in very small numbers [19, 23, 82, 83]. Our literature search found four studies 343 
reporting an estimated prevalence for different visual perceptual deficits following stroke [82]. 344 
Beaudoin et al. (n=189) reported an overall prevalence of visual perception deficits as 49.2% [84]. 345 
Rowe et al. (n=323) estimated the prevalence as 20%, of which the prevalence of visual 346 
hallucinations after stroke was 4% and visual agnosia was 2.5% [82]. It was reported that patients 347 
with visual hallucinations and other perceptual deficits frequently do not disclose these symptoms. 348 
This, in addition to the method of recruitment could result in an under-estimation of the true 349 
prevalence. Yang et al. (n=82) reported 50% of participants had pathologic (>3○) subjective visual 350 
vertical tilt following brainstem stroke [85]. Chechlacz et al. (n=454) reported 28% of participants with 351 
right hemisphere stroke showed left visual extinction versus 6.8% of participants with left hemisphere 352 
stroke showed right visual extinction [86].  353 

Freeman and Rudge reported 79% of participants to have defective stereopsis [35]. Stereopsis was 354 
only tested in the pilot study (n=26), therefore the number of participants tested was limited to 19. It 355 
was also purposely not tested on participants with manifest strabismus even those which were a 356 
direct result of the stroke. The majority of those with strabismus would not demonstrate any 357 
stereopsis. This would result in an underestimation of those suffering reduced or absent stereopsis as 358 
a direct result of stroke.  359 

 360 

6. Recovery of visual function 361 

Our literature search identified just one study that appears to report the recovery of overall visual 362 
problems following stroke (table 6). The majority that report recovery do so for visual field loss (table 363 
7).  Ali et al. had the largest sample for tracking recovery of multiple visual problems following stroke 364 
[30]. However, not all visual problems were included due to the use of the NIHSS which limits 365 
assessment to visual field loss and horizontal gaze paresis. There was a variable sample size at the 366 
three time points used (baseline, 30 days and 90 days post stroke). The authors reported a reduction 367 
of visual problems to 28.2% at 30 days and a further reduction to 20.5% at 90 days, compared to the 368 
initial 60.5% at baseline. The sample size considerably decreased between baseline (n=11,900) to 30 369 
days post stroke (n=4,965).  370 
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Table 6.     Recovery of visual impairment 371 

Study  Design  Population  Time of 
vision 
assessment 

Sample 
size (n=) 

Prevalence 
of visual 
issue (%) 

Assessment  

2013; Ali 
et al. 

Prospective  Stroke trial 
database 

Baseline, 30 
days and 90 
days 

11900 at 
baseline 
4965 at 
follow-up 

28.2 – visual 
impairment at 
30 days 
20.5 – visual 
impairment at 
90 days 
Versus 60.6 
at baseline 

NIHSS 

 372 

6.1 Visual field loss 373 

Recovery of visual field loss is reported by a number of studies but across variable time periods (table 374 
7). The percentage of patients recovering from visual field loss ranges from 0% to 44% for complete 375 
recovery and up to 72.2% for partial recovery (n=6656) [30, 35, 41, 46, 55, 87-89]. Variability in 376 
recovery rates appears to be dependent on time of baseline assessment and length of follow-up, 377 
accuracy of visual field assessment methods and their sensitivity to detection of change, prospective 378 
versus retrospective studies and exclusions of severe neurological and communication defects. 379 

Table 7 Recovery of visual field loss 380 

Study  Design  Population  Time of 
vision 
assessmen
t 

Sample 
size 
(n=) 

Prevalence 
of visual 
issue (%) 

Assessment  

1987; 
Freeman 
& Rudge 

Prospective  General stroke Mean 73 
day follow-
up 
1 week to 6 
months 

247 33 – 
improvemen
t (22 full, 11 
partial) 
25 – stable 
field 

Confrontatio
n 

1989; 
Gray et al. 

Prospective General stroke Followed 
every 24 
hours for 4 
days and 
max to 28 
days 

174 Complete 
hemianopia: 
17 – full 
resolution 
within 2-10 
days 
27 – partial 
imprivement 
39 – stable 
field 
Partial 
hemianopia: 
44 – full 
resolution 
within 48 
hours 
28 – full 
resolution 
within 14 
days 
17 – stable 
field 

Confrontatio
n 

1991; Tiel 
& Kolmel 

Prospective Posterior 
circulation 
stroke 

Daily follow-
up within 3 
weeks of 

125 47.8 – 
improvemen
t within 6-25 

Confrontatio
n 
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Excluded 
communicatio
n difficulty and 
severe 
neurological 
deficits 

onset days  
56.5 for right 
heianopia 
56.3 – 
macula 
involved with 
72.2 
improvemen
t of this 
34.4 – 
recovery of 
lower 
quadrant 
25 – full 
recovery 
21.9 – 
recovery of 
upper 
quadrant 
18.7 – 
partial 
recovery 

2001; 
Cassidy 
et al. 

Prospective General stroke 4 week 
intervals up 
to 12 weeks 

19 15.8 – full 
recovery at 
4 weeks 
42.1 – 
central 
recovery 
11.1 - stable 
 

Perimetry 

2013; Ali 
et al. 

Prospective  Stroke trial 
database 

Baseline, 30 
days and 90 
days 

11900 
at 
baselin
e 
4965 at 
follow-
up 

Complete 
hemianopia: 
13 at 30 
days 
10 at 90 
days 
Versus 35% 
at baseline 
Partial 
hemianopia: 
11 at 90 
days 
Versus 
14.5% at 
baseline 

NIHSS 
Confrontatio
n 

       
2006b; 
Zhang et 
al. 

Retrospectiv
e 

Mixed 
population 

Median 3 
months of 
onset 
Change at 3 
and 6 
months 

254 3 – full 
recovery 
34 – partial 
63 – stable 
field 

Perimetry 
Central 30 or 
24 degrees 

2007; 
Schmiela
u & Wong 

Prospective Mixed 
population 

Change at 1 
through to 
105 months 
post onset 

20 61.5 – 
improvemen
t 

Kinetic 
perimetry 

2007; 
Kedar et 
al. 

Retrospectiv
e 

Mixed 
population 

Median 3 
days post 
onset 

852 Congruous 
hemianopia: 
38.1 – 
improvemen

Perimetry 
Central 30 or 
24 degrees 
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t 
58.5 – stable 
field 
3.4 – 
deteriorated 
Incongruous 
hemianopia: 
39.6 – 
improvemen
t 
41.5 – stable 
field 
18.9 – 
deteriorated 

2013c; 
Rowe et 
al 

Prospective Stroke 
survivors with 
suspected 
visual 
impairment 

Variable 
over 2 
weeks to 6 
months 

915 7.5 – full 
recovery 
39.2 – 
partial 
recovery  
1 – 
deterioration 
52.3 – static  

Confrontatio
n 
Static 
perimetry 
Kinetic 
perimetry 

  381 

Gray et al. (n=174) documented recovery in 47.8% of their sample, with a slightly higher proportion of 382 
56.5% who had suffered a right hemianopia [41]. The macula was involved in 56.3% of the sample; 383 
72.2% seeing an improvement in this and surrounding areas. They noted four different patterns of 384 
recovery, the most common (34.4%) of which was recovery of the lower quadrant. This was followed 385 
by complete recovery (25%), recovery of the upper quadrant (21.9%) and finally improvement in both 386 
quadrants with some residual defect (18.7%). They found that most improvement occurred between 6 387 
and 25 days post stroke. Cassidy et al. (n=19) reported that of those patients who demonstrated 388 
some recovery, only 15.8% achieved complete recovery at 4 weeks [46]. The majority of 42.1% had 389 
some central recovery and the remainder had quadrantic recovery. For a patient with complete 390 
homonymous hemianopia the recovery of the macula area can appear to be only a small recovery. 391 
However, this can have a considerable functional impact such as with reading ability. They were also 392 
able to demonstrate the reduced sensitivity of the confrontation method at detecting areas of 393 
recovery. Variances in reports related to whether the baseline visual field loss was complete or partial 394 
and/or congruous versus incongruous loss along with stroke-specific or mixed populations.  395 

6.2 Ocular motility abnormalities and strabismus 396 

Less has been reported on the recovery of ocular alignment and motility problems following a stroke 397 
(table 8). The percentage of patients which were reported to recover ranged from 7% to 28.5% for full 398 
recovery and up to 92% for partial recovery (n=6047) [22, 30, 35, 62, 64, 67]. The greatest recovery 399 
was for reduced stereoacuity at 92% [35]. Sixth nerve palsies were reported to have the highest 400 
incidence of complete recovery of cranial nerve palsies at 28.5% [64]. At least one third showed no 401 
recovery across ocular motility conditions of gaze palsy, nystagmus, cranial nerve palsy and 402 
strabismus [19, 35, 64, 67]. 403 

 404 

 405 

 406 

 407 

Table 8.     Recovery of eye movement deficits 408 

Study  Design  Population  Time of 
vision 
assessment 

Sample 
size (n=) 

Prevalence 
of visual 
issue (%) 

Assessment  
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1982; De 
Renzi et 
al. 

Prospective General 
stroke 

Follow-up 
every 3-4 
days for 2 
weeks post 
onset 

91 8.6 days - 
mean 
duration to 
improvement 
with left 
stroke 
14.9 – mean 
duration to 
improvement 
with right 
stroke 

NIHSS 

1987; 
Freeman 
& Rudge 

Prospective General 
stroke 

Up to 12 
months post 
onset 

76 7 – full 
improvement 
50 – partial 
improvement 
43 – stable 
92 – 
improvement 
in 
stereoacuity 
within 1 
month 

Orthoptic 

2011a; 
Rowe et 
al. 

Prospective Stroke 
survivors 
with 
suspected 
visual 
impairment 

Variable over 
2 weeks to 6 
months 

915 Cranial nerve 
palsy: 
22.5 – full 
improvement 
43 – partial 
improvement 
3.5 – 
deterioration 
Nystagmus: 
42 – partial 
improvement 
24 – stable 
Gaze palsy: 
4 – full 
improvement 
66 – partial 
improvement 
30 - stable 

Orthoptic 

2013; Ali 
et al. 

Prospective  Stroke trial 
database 

Baseline, 30 
days and 90 
days 

11900 at 
baseline 
4965 at 
follow-up 

Complete 
gaze palsy: 
1.1 – at 30 

days 
Versus 
14.5% at 
baseline 
Partial gaze 
palsy: 
9 – at 30 
days 
Versus 31% 
at baseline 

NIHSS 
Confrontation 

 409 

6.3 Visual acuity and central vision deficit 410 

Little is reported on the recovery of vision following stroke (table 9). We found one study (n=247) that 411 
outlined the recovery of reduced vision following stroke [35]. The majority (71%) showed some 412 
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recovery. It is not clear from this paper what extent of recovery was made and whether this had been 413 
achieved at the one or six month follow-up.  414 

Table 9.      Recovery of central vision deficit 415 

Study  Design  Population  Time of 
vision 
assessment 

Sample 
size (n=) 

Prevalence 
of visual 
issue (%) 

Assessment  

1987; 
Freeman 
& Rudge 

Prospective 
observation 

General 
stroke 

Median within 
1 week of 
onset 

247 71 – 
improvement 

Medical 
Orthoptic 

2011; 
Rowe et 
al. (b) 

Prospective Stroke 
survivors 
with 
suspected 
visual 
impairment 

Variable over 
2 weeks to 6 
months 

915 10.5 – full 
improvement 
43.4 – partial 
improvement 
44.7 – stable 
1.3 - 
deteriorated 

Orthoptic 

 416 

Rowe et al. (n=915) reported the recovery rates for a group of participants suffering reading difficulties 417 
[19]. The data from follow-up visits was available for 42.9% of the participants. Of these, 10.5% had 418 
complete resolution of their symptoms, and 43.4% showed some improvement. A similar proportion of 419 
44.7% saw no change in their symptoms and only 1.3% experienced deterioration in their condition.  420 

6.4 Visual Perception abnormalities 421 

6.4.1 Visual inattention  422 

Four studies (n=5286) have reported recovery of visual neglect/inattention [30, 35, 80, 90]. The 423 
percentage of recovery reported in the literature ranges from 29% to 78% (table 10). In contrast to 424 
other visual impairments, patients suffering with visual neglect were more likely to require a longer 425 
stay in hospital and have a poorer prognosis for recovering function [74]. Recovery is mostly seen 426 
within 3 months post onset [30, 35, 80] with approximately 10% full recovery within the first 2 weeks 427 
[90].  428 

Table 10.     Recovery of visual perceptual impairm ent 429 

Study  Design  Population  Time of 
vision 
assessment 

Sample 
size 
(n=) 

Prevalence 
of visual 
issue (%) 

Assessment  

1987; 
Freeman 
& Rudge 

Prospective General 
stroke 

Up to 4 
months post 
onset 

247 Visual 
neglect: 
29 – 
complete 
recovery 
57 - stable 

Medical 
Orthoptic 

1998; 
Cassidy 
et al. 

Prospective General 
stroke with 
left 
hemisphere 
lesions 
excluded 

Monthly 
follow-up 

66 9.1 – visual 
neglect at 3 
months 
Versus 40.9% 
at baseline 

Behavioural 
inattention 
test 

2004; 
Farne et 
al. 

Prospective R 
hemisphere 
only 

Follow-up at 
2 weeks and 
3 months 
post onset 

33 at 
baseline 
8 at 3 
months 

43 – 
improvement 
at 2 weeks 
[9 – full] 
63 – 
improvement 
at 3 months 

Behavioural 
inattention 
test 

2007; 
Poggel 

Prospective 
 

Post-
geniculate 

Mean 36 
months (7-

19 
 

Visual 
hallucinations 

Interview 
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 430 

6.4.2 Other perceptual deficits  431 

One study (n=140) was found to report the recovery of visual hallucinations [91]. The authors reported 432 
that visual hallucinations (Charles Bonnet syndrome) persisted for several days or weeks after the 433 
onset of stroke before gradually subsiding. The median duration of visual hallucinations was 28 days 434 
and they stated that the first 90 days is when spontaneous recovery is most likely to occur. 435 

 436 

7. Limitations and recommendations for future incid ence, prevalence and recovery 437 

studies 438 

None of the studies provided information about stroke survivors who were not admitted to a stroke 439 
unit/ward/rehabilitation unit. It is acknowledged that a proportion of stroke survivors have visual 440 
impairment only (usually occipital infarcts) but the numbers of these remain unknown.  441 

The time of visual examination post stroke has a direct effect on the estimate of prevalence of visual 442 
problems that occur due to stroke. As recovery of visual conditions can occur rapidly in some cases 443 
during the first weeks post stroke, studies that assess visual function later than this early two week 444 
period are likely to detect those with persistent visual impairment. The extent of visual impairment for 445 
those with persistent visual conditions may also be misrepresented as these individuals may have 446 
had substantial improvement with only partial deficits remaining. Thus there is considerable potential 447 
for an underestimation of stroke related visual impairment.  448 

Accuracy of non-specialist vision assessments and accuracy of screening tools and scores is likely to 449 
impact on reported prevalence figures. Where basic screening is undertaken, it is possible to miss 450 
subtle visual problems whose ocular signs are not included in the screening assessment. Thus there 451 
is the potential for underdiagnoses when the assessment is performed by the stroke team rather than 452 
an eye team specialist or where screening tools are used which only measure specific features of 453 
vision, e.g. detection of hemianopia or horizontal gaze defects only as with the NIHSS, or reliance on 454 
basic confrontation assessment rather than detailed confrontation or perimetry assessment.  455 

Studies that report sub populations of stroke survivors are also prone to reporting bias for visual 456 
problems. Despite large sample sizes in studies that have included sub populations of stroke 457 
survivors, such as the VIS study of those already suspected of having visual impairment or studies of 458 
clinical trial databases, these studies are unlikely to be representative of the general stroke population 459 
[6, 30]. These estimates are potential under- or over-representations of the true prevalence of visual 460 
problems across all stroke survivors.  461 

The time of the baseline assessment is crucial for studies tracking the recovery of visual impairment. 462 
If the baseline assessment is delayed, complete or partial recovery may have already taken place. 463 
Furthermore, it has not yet been accurately established at what time point recovery of each visual 464 
problem following stroke can be expected. If a study only has short period of follow-up, recovery could 465 
continue after the participant has completed the study. Both factors result in under-estimation of 466 
recovery of stroke-related visual impairment.  467 

et al.  
 
Retrospective 
questionnaire  
 

lesions 
 
 
Mixed 
population 

189 months), 
up to 6 
months 
follow-up. 
 
Up to 6 
months 
follow-up 
 
 

 
 
121 

persisted for 
several 
days/weeks 
and then 
gradually 
subsided 
Mean 
duration of 28 
days 

 
 
Questionnaire 

2013; Ali 
et al. 

Prospective Stroke trial 
database 

Baseline, 30 
days and 90 
days 

11900 at 
baseline 
4965 at 
follow-up 

0.6 – visual 
neglect at 90 
days 
Versus 27.7% 
at baseline 

NIHSS 
Confrontation 
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Future studies are required to establish the incidence for post-stroke visual impairment in the early 468 
acute period within the first week of onset. Such studies should involve a full stroke cohort with no 469 
exclusions so that visual impairment rates are comprehensively evaluated. These patients require 470 
follow-up at regular time intervals to plot change in visual impairment over the first week, first month 471 
and longer term after stroke onset to provide information on trajectory of improvement, if any, and 472 
rates for full, partial or no recovery. At baseline and follow-up visits, full specialist assessment is 473 
required such that subtle visual deficits that can cause visual impairment are not missed.  474 

 475 

8. CONCLUSIONS 476 

The literature currently available for review does not include any studies whose primary aim was to 477 
determine incidence or prevalence of visual impairment post stroke. Thus, this review can only 478 
provide estimates of prevalence for individual stroke related visual problems. The estimation of the 479 
overall prevalence of visual impairment was approximately 65% at baseline assessment. A reduction 480 
to approximately 20% is seen by three month post stroke, due to factors such as recovery, adaptation 481 
and death. The figures reported cover a wide range of prevalence for each visual problem. A variety 482 
of factors may be the cause of this wide range of figures including; the different study aims, research 483 
methods used, baseline assessments being conducted at different time points and different methods 484 
assessment. The prevalence is reported as being highest for eye movement defects, visual field loss 485 
and visual inattention. The existing literature regarding the recovery of visual problems following 486 
stroke is scarce for both individual deficits and overall visual recovery. Further prospective studies are 487 
required to establish the incidence of post-stroke visual impairment, the prevalence at various time 488 
periods post stroke and trajectory of improvement. 489 

 490 
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