DOI: 10.4274/jmsr.galenos.2025.2025-11-1
J Mult Scler Res 2026;6:15-21

REVIEW

@@@@ Content of this journal is licensed under a Creative Commons
BY_No_ND

Attribution-NonCommercial-NoDerivatives 4.0 International License.

Impact of Acquired Brain Injury on Vision: Patterns, Assessment,
and Rehabilitation
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Acquired brain injury (ABI), including stroke and traumatic brain injury, is frequently associated with visual system impairments that range from
basic sensory deficits to complex perceptual dysfunctions, substantially affecting patient independence, safety, and quality-of-life. This narrative
review synthesizes current evidence on the patterns, underlying mechanisms, assessment strategies, and management of vision impairments
following ABI, while also highlighting gaps in clinical care and research. A comprehensive literature search was conducted using PubMed, Scopus,
and Google Scholar to identify studies addressing post-ABI visual deficits, their pathophysiology, rehabilitation approaches, and outcomes in both
adult and pediatric populations. Visual impairments after ABI include visual field defects (e.g., homonymous hemianopia), oculomotor dysfunction,
cortical visual impairment, and higher-order visual perceptual disorders such as visual neglect and visual agnosia. Accurate assessment requires
interdisciplinary collaboration and the use of tools such as perimetry, visual evoked potentials, neuroimaging, and neurocognitive testing.
Rehabilitation strategies encompass compensatory training, prism adaptation, vision therapy, and assistive technologies; however, the strength of
evidence supporting these interventions remains variable, and standardized care pathways are lacking. Early screening, coordinated interdisciplinary
management, and individualized rehabilitation programs are essential to optimize visual recovery. Further research is needed to establish robust
evidence-based interventions and to integrate visual assessment and rehabilitation into comprehensive neurorehabilitation services.

Keywords: Acquired brain injury, visual impairment, cortical visual impairment, visual field loss, traumatic brain injury, stroke rehabilitation, neuro-
ophthalmology

impairment, ranging from basic sensory deficits, such as visual
field loss, to higher-order perceptual disturbances, including
visual neglect, visual agnosia, and cortical visual impairment
(CVI) (2). These abnormalities frequently coexist with oculomotor
dysfunctions—such as strabismus, convergence insufficiency,
and saccadic dysmetria—which further compromise binocular

Introduction

Acquired brain injury (ABI), encompassing traumatic brain injury
(TBI) as well as non-traumatic etiologies such as stroke, hypoxia,
infection, and tumors, represents a leading cause of long-term
neurological disability worldwide. In addition to cognitive and
motor impairments, visual dysfunction is among the most

common yet underrecognized sequelae of ABI. The visual system
occupies nearly one-third of the human cerebral cortex, rendering
it particularly susceptible to both focal and diffuse neural damage.
As a result, even localized lesions may disrupt multiple visual
pathways, producing a broad spectrum of deficits that substantially
affect independence, mobility, and quality-of-life (1).

Epidemiological studies suggest that approximately 50-80%
of individuals with ABI experience some degree of visual

vision and reading efficiency. Despite their high prevalence,
visual impairments are often overlooked during acute
management and rehabilitation, where attention is typically
directed toward more apparent motor or language deficits.
This underrecognition may delay appropriate intervention and
adversely affect functional recovery (3).

Growing recognition within  neuro-ophthalmology and
vision rehabilitation has underscored the importance of
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integrating systematic visual assessment into multidisciplinary
ABI care. Early identification through standardized screening
tools, including perimetry, ocular motility assessment, and
evaluation of visual perceptual function, allows for timely and
targeted interventions that may meaningfully improve patient
outcomes. Rehabilitation approaches—such as compensatory
scanning training, prism adaptation, vision therapy, and assistive
technologies—have demonstrated increasing potential benefit;
however, their implementation remains inconsistent across
clinical settings (4).

Given the heterogeneity of ABI and the complexity of visual
processing, a comprehensive understanding of post-ABI
visual dysfunction is essential for the development of effective
diagnostic and therapeutic frameworks. Accordingly, this
narrative review aims to synthesize current evidence on the
mechanisms, clinical manifestations, assessment strategies,
and management of visual impairments following ABI, while
identifying key gaps in research and clinical practice that must
be addressed to optimize patient care.

Epidemiology of Visual Impairments After ABI

Visual dysfunction is among the most prevalent yet frequently
underestimated sequelae of ABI. Epidemiological studies
consistently report that approximately 50-80% of individuals
with ABI experience some form of visual impairment during
the acute or chronic phases of recovery (5). However, the true
prevalence is likely higher, as subtle sensory deficits and higher-
order visual perceptual disturbances may remain undetected in
the absence of specialized assessment. Moreover, heterogeneity
in study design, visual assessment methods, and patient
populations contributes substantially to the wide variability
observed in reported prevalence rates.

Global and Regional Prevalence

Globally, the World Health Organization estimates that more
than 60 million people live with long-term neurological
disability resulting from stroke and TBI combined, a substantial
proportion of whom experience visual impairment (6).
Among individuals with stroke, visual field defects—such as
homonymous hemianopia and quadrantanopia—are reported
in approximately 30-50% of cases. Oculomotor abnormalities,
including gaze palsy, diplopia, and nystagmus, affect nearly 40%
of stroke survivors, while visual neglect occurs in up to 30%,
particularly following right hemispheric lesions (7).

TBI, another major contributor to ABI, is associated with an even
higher burden of visual sequelae. Recent studies indicate that
60-70% of individuals with moderate-to-severe TBI experience
one or more visual dysfunctions, ranging from accommodative
and vergence abnormalities to deficits in visual processing (8).
Although often considered less severe, mild TBl—commonly
related to sports injuries or blast exposure—can also result in
subtle yet functionally significant visual symptoms, including
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photophobia, blurred vision, and impairments in reading and
visual attention.

Determinants and Outcomes

The likelihood and severity of visual dysfunction following ABI
are influenced by several factors, including lesion location, the
extent of diffuse axonal injury, patient age, and the presence
of concomitant cognitive deficits. Early identification of visual
impairments is frequently impeded by the limited integration
of comprehensive vision assessment into routine neurological
evaluation and rehabilitation protocols.  Consequently,
unrecognized visual deficits may contribute to delayed
functional recovery, impaired mobility, increased risk of falls,
and reduced reintegration into activities of daily living and
employment.

Although the epidemiological burden of post-ABI visual
impairment has been relatively well characterized in high-
income Western countries, data from low- and middle-
income regions remain limited. In the context of the rising
global incidence of cerebrovascular disease and traumatic
injury, enhanced epidemiological surveillance and the
implementation of standardized visual screening protocols are
essential to accurately define the scope of vision loss secondary
to ABI.

Types and Mechanisms of Visual Impairments
After ABI

The human visual system relies on the integrated functioning
of ocular, cortical, and subcortical structures. ABl—whether
caused by ischemic stroke, TBI, or hypoxic insult—can disrupt
these networks at multiple levels, resulting in a broad spectrum
of visual impairments. The type and severity of deficits depend
on lesion location, extent of neural damage, and individual
neuroplastic potential.

1. Visual Field Defects

Visualfieldlossisamongthe most prevalent visual consequences
of ABI, particularly following occipital lobe lesions or posterior
cerebral artery strokes. Disorders such as homonymous
hemianopia, quadrantanopia, and scotomas arise from injury
along the geniculocalcarine pathway, extending from the optic
tract to the primary visual cortex. These deficits can significantly
impair navigation, reading, and spatial orientation. Although
spontaneous partial recovery may occur, persistent field loss
often necessitates compensatory strategies, including visual
scanning training or prism adaptation. Functional neuroimaging
studies suggest that perilesional cortical reorganization may
contribute to recovery in selected cases (9).

2. Oculomotor Dysfunction

Oculomotorabnormalities—includingimpaired saccades, smooth
pursuit deficits, nystagmus, and convergence insufficiency—are
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common following ABI, particularly in TBI. These deficits result from
disruption of cortical-subcortical control circuits involving the
frontal eye fields, cerebellum, and brainstem. Affected individuals
frequently report diplopia, eye strain, or difficulty with reading.
Quantitative assessment tools, such as eye movement recordings
and infrared oculography, support accurate diagnosis and guide
rehabilitation strategies, including vergence and pursuit training.
Persistent oculomotor dysfunction may exacerbate dizziness and
postural instability (10).

3. Cortical Visual Impairment

CVI arises from damage to the visual cortex or its associated
white matter tracts, leading to deficits in visual perception
despite normal ocular health. Although traditionally recognized
in pediatric populations, CVI is increasingly identified in adults
with ABI. Clinical manifestations include reduced visual acuity,
impaired visual attention, and difficulty recognizing faces or
objects. Neuroimaging studies indicate functional disconnection
among occipital, temporal, and parietal regions. Rehabilitation
emphasizes structured visual stimulation, environmental
modifications, and targeted perceptual retraining (11).

4. Visual Neglect and Spatial Attention Deficits

Damage to the parietal or temporo-parietal junction can lead
to visual neglect, characterized by the failure to attend to
one side of space despite intact visual fields. This condition
is particularly common after right-hemisphere stroke and is
associated with severe disability and safety risks. Visual neglect
arises from disrupted attentional control and interhemispheric
imbalance rather than primary sensory loss. Interventions such
as prism adaptation, scanning therapy, and non-invasive brain
stimulation have demonstrated promising, albeit variable,
benefits. Early detection using standardized assessments,
such as the behavioral inattention test, improves rehabilitation
outcomes (12).

5. Higher-order Visual Perceptual Disorders

In addition to primary visual deficits, ABI can result in complex
perceptual disorders, including visual agnosia, prosopagnosia,
and alexia, typically due to damage in the ventral visual stream
connecting the occipital and inferotemporal cortices. These
disorders often cooccur with cognitive or language deficits,
which can complicate recognition and recovery. Management
strategies primarily include cognitive-perceptual training and
compensatory cueing, although large-scale trials assessing
their efficacy remain limited.

Mechanistic Insights and Clinical Implications

Contemporary neuroimaging suggests that visual dysfunction
following ABI arises not only from focal damage but also from
network-level disconnection and maladaptive neuroplasticity.
Injury to white matter tracts and trans-synaptic degeneration
contributes to persistent deficits. Rehabilitation strategies that
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leverage visual neuroplasticity—such as repetitive stimulation
and adaptive visual tasks—may facilitate recovery in selected
patients. However, variability in injury patterns and the absence
of standardized diagnostic criteria continue to limit widespread
application.

A clear understanding of the mechanisms underlying visual
dysfunction after ABI is essential for developing personalized
interventions. The integration of neuro-optometric assessment,
neuropsychology, and occupational therapy remains critical for
achieving functional improvement and enhancing quality-of-
life.

Types and Mechanisms of Visual Impairment in
ABI

Visual dysfunction following ABI is diverse and reflects the
complexity of the visual system, which involves multiple cortical
and subcortical pathways. These impairments may result from
direct structural damage to the visual cortex, optic radiations,
or visual association areas, as well as secondary factors such
as cerebral edema, ischemia, or diffuse axonal injury. The most
commonly observed visual sequelae after ABI include visual
field loss, oculomotor dysfunction, CVI, and higher-order
perceptual disorders.

Visual field defects occur in approximately one-third of patients
with stroke or TBI and typically present as homonymous
hemianopia or quadrantanopia. These defects generally arise
from lesions in the retrochiasmal visual pathways, particularly
the optic radiations and occipital cortex. Patients with visual field
loss often experience spatial disorientation, difficulty reading,
and impaired mobility. Although partial recovery may occur
within the first six months, persistent visual field loss requires
compensatory strategies, such as visual scanning training or
prism adaptation therapy (13).

Oculomotor dysfunction, including convergence insufficiency,
saccadic dysmetria, strabismus, and impaired smooth pursuit, is
also common after ABI. Lesions in the brainstem, cerebellum, or
cortical eye movement centers disrupt binocular coordination,
leading to symptoms such as diplopia, blurred vision, and eye
strain. These dysfunctions are often underdiagnosed despite
their significant impact on balance, mobility, and reading
efficiency (14).

CVI represents a distinct form of visual loss resulting from
cortical or subcortical injury, despite anatomically normal
eyes. Individuals with CVI frequently exhibit fluctuating
visual responses, difficulty recognizing complex scenes,
and challenges with visual crowding. Functional magnetic
resonance imaging (MRI) studies suggest that these symptoms
are associated with altered connectivity and compensatory
neuroplasticity in occipito-temporal pathways (15).
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Higher-order perceptual disorders, including visual neglect,
simultanagnosia, prosopagnosia, and visual agnosias, result
from lesions affecting the parietal and temporal cortices. Visual
neglect, particularly when associated with right parietal lobe
damage, reduces awareness of the contralesional visual field
and severely impacts daily functioning and spatial attention
(16).

Mechanistically, ABl-induced visual deficits arise from both
focal and diffuse neural injury. Hypoperfusion, excitotoxicity,
inflammation, and axonal shearing contribute to secondary
degeneration of interconnected visual networks. Advanced
neuroimaging has revealed disrupted connectivity between
fronto-parietal and occipito-temporal regions, which underlies
persistent dysfunction. Understanding these mechanisms
facilitates accurate diagnosis and informs targeted rehabilitation
strategies (17).

Assessment of Visual Dysfunction After ABI

Evaluation of visual dysfunction following ABI requires a
comprehensive, multidisciplinary approach that integrates
neurological, ophthalmological, and optometric perspectives.
Because visual deficits can range from basic sensory loss to
complex perceptual disorders, no single test can capture the full
spectrum of impairments. Early, structured visual assessment is
essential to identify functional limitations, guide rehabilitation,
and improve quality-of-life.

Clinical screening typically begins with a standard ophthalmic
assessment, including visual acuity, refraction, and ocular
health evaluation, to exclude preexisting ocular pathology.
Visual field testing—performed using automated or manual
perimetry—remains the cornerstone for detecting hemianopia,
quadrantanopia, or scotomas. Goldmann and Humphrey
perimetry can precisely delineate the extent and pattern of
field loss, providing critical information for both diagnosis and
rehabilitation planning (18). In acute settings where formal
perimetry is impractical, bedside confrontation tests may serve
as an initial screening tool.

Oculomotor assessment is equally important, as dysfunctions
in vergence, saccades, and pursuit movements are common
after ABI. Objective techniques, such as eye-tracking or video-
oculography, can detect subtle abnormalities that routine
clinical examination might miss. Specific assessments, including
the developmental eye movement test and the King-Devick
test, are useful for evaluating reading-related eye movements
and can indicate underlying oculomotor inefficiencies (19).
Additionally, pupillary responses and near point of convergence
testing provide further insight into cranial nerve and brainstem
function.

Assessment of visual attention, neglect, and higher-order
perceptual deficits often requires neuropsychological
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evaluation. Standardized tests, such as the behavioral
inattention test and the Bells test, are commonly used to detect
unilateral neglect, whereas object and face recognition tasks
can identify agnosias or prosopagnosia (20). Functional visual
assessment, including observation of reading, navigation, and
visually guided reaching, provides ecological validity to formal
test results.

Neuroimaging techniques, particularly MRI and diffusion tensor
imaging (DTI), are invaluable for identifying lesions within
visual pathways and associated networks. These modalities can
correlate structural damage with clinical symptoms and monitor
recovery over time (21). Electrophysiological assessments,
including visual evoked potentials, offer objective evidence
of postchiasmal dysfunction and are particularly useful when
behavioral responses are unreliable, such as in pediatric or
severely impaired patients (22).

Given the complexinterplay between visual, cognitive, and motor
domains, interdisciplinary collaboration is essential. Optometrists,
ophthalmologists,  neurologists, and  neuropsychologists
should work together to ensure comprehensive evaluation and
integrated management. The implementation of standardized
vision screening protocols in neurorehabilitation programs has
been shown to improve detection rates and facilitate timely
intervention (23). Emerging digital technologies, including
virtual reality (VR)-based visual field mapping and mobile vision
assessment platforms, further enhance accessibility and accuracy
in post-ABI visual evaluation (24).

Rehabilitation and Management Approaches in
Visual Dysfunction After ABI

Rehabilitation of visual dysfunction following ABI aims to restore
visual performance, enhance compensatory mechanisms, and
improve functional independence. The complexity of visual
processing and the heterogeneity of impairments necessitate
a multimodal, interdisciplinary approach that integrates
optometric, neurological, and occupational rehabilitation
strategies.

Management begins with a comprehensive assessment of the
type and severity of visual impairment, followed by individualized
therapy plans. For patients with visual field deficits, compensatory
techniques such as visual scanning training, systematic eye
movement exercises, and reading retraining are commonly
employed. Scanning therapy promotes systematic exploration
of the blind hemifield, facilitating adaptation and improving
detection of peripheral stimuli. Prism adaptation therapy, using
yoked or sectoral prisms, has demonstrated efficacy in shifting
the visual field and enhancing awareness of the impaired field
(25,26). Recently, VR-based rehabilitation platforms have emerged
as effective adjuncts, providing immersive environments for
repetitive, feedback-based training (27).
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Restorative approaches aim to enhance neural plasticity
and residual visual field function through visual restitution
therapy (VRT) and perceptual learning. These interventions
involve repetitive visual stimulation near the border of the
visual field defect to strengthen synaptic activity and cortical
representation. Although the evidence remains mixed, some
studies report measurable improvements in detection sensitivity
and functional outcomes following sustained training (28,29).

Oculomotor rehabilitation targets common deficits after
traumatic or ischemic brain injury, including convergence
insufficiency, saccadic dysmetria, and pursuit impairments.
Techniques such as vergence exercises, accommodative
therapy, and dynamic saccadic training can restore binocular
control and improve reading fluency. Computer-assisted
oculomotor training and neuro-optometric rehabilitation have
demonstrated promising results in enhancing fixation stability
and visual endurance (30). Furthermore, integrating vestibular
and balance training can further support overall recovery,
particularly in patients experiencing postural instability or
dizziness.

Management of CVI and higher-order perceptual disorders
primarily  emphasizes  compensatory  strategies  and
environmental modifications.  Simplifying  visual scenes,
enhancing contrast, and providing structured routines can
reduce visual crowding and cognitive load. For patients
with visual neglect, interventions such as prism adaptation,
optokinetic stimulation, and non-invasive brain stimulation
techniques—including transcranial direct current stimulation—
are under investigation for their potential to improve spatial
awareness (31,32).

Assistive technologies are playing an increasingly important
role in vision rehabilitation. Electronic magnifiers, head-
mounted display systems, and augmented reality (AR) devices
facilitate reading and mobility. Mobile applications offering
gaze-tracking, text-to-speech, and scene interpretation have
enhanced accessibility for individuals with visual-perceptual
deficits (33). Emerging evidence also supports the integration
of artificial intelligence-based adaptive vision aids, which can
adjust display and contrast parameters in real time according
to user needs (34).

Ultimately, successful rehabilitation depends on individualized
goal setting, patient engagement, and early initiation of therapy.
Interdisciplinary ~ coordination among  ophthalmologists,
optometrists, neuropsychologists, and occupational therapists
ensures comprehensive care. Despite advances, gaps remain
in the standardization of rehabilitation protocols and the
measurement of long-term outcomes, highlighting the need
for high-quality, controlled trials to establish evidence-based
best practices (35).
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Discussion and Future Directions

Despite growing recognition of visual dysfunction following
ABI, significant gaps remain in understanding its mechanisms,
diagnosis, and management. The heterogeneity of ABI—
including stroke, TBI, hypoxic injury, and intracranial
hemorrhage—contributes to variability in visual outcomes and
complicates the development of standardized rehabilitation
approaches. Recent advances in neuroimaging, digital
technologies, and neurorehabilitation have opened promising
avenues for personalized interventions; however, integrating
these approaches into routine clinical practice remains
challenging (36,37).

Current evidence highlights the critical role of neuroplasticity in
postinjury visual recovery. Functional MRI and DTl studies have
demonstrated cortical reorganization within the occipital and
parietal regions following targeted rehabilitation, particularly
through VRT and perceptual learning paradigms (38). The
extent of cortical plasticity, however, appears to depend on
lesion location, size, and chronicity. This variability underscores
the potential benefit of tailoring rehabilitation strategies
to individual neural profiles, using imaging biomarkers as
predictive tools to optimize outcomes (39).

Technological  innovations—particularly VR, AR, and
telerehabilitation—offer unprecedented opportunities for visual
training. These tools create immersive, adaptive, and feedback-
rich environments that can enhance patient engagement and
facilitate home-based rehabilitation (40). Artificial intelligence
powered gaze-tracking systems and machine-learning
algorithms can further personalize therapy intensity and
objectively monitor progress. Nevertheless, accessibility, cost,
and the need for rigorous clinical validation remain significant
barriers, especially in low-resource settings (41).

Multidisciplinary collaboration is another key determinant of
successful outcomes. Integrated care models involving neuro-
ophthalmologists, optometrists, occupational therapists,
and neuropsychologists ensure that visual, cognitive, and
perceptual deficits are addressed holistically (42). Despite
this, vision rehabilitation remains underrepresented in many
neurorehabilitation programs, often overshadowed by motor
and language therapies. Incorporating vision screening
protocols into early post-stroke and post-TBI care pathways can
substantially improve detection rates and recovery potential
(43).

Future research should prioritize three key areas. First, large-
scale randomized controlled trials are necessary to establish
evidence-based protocols for specific interventions, including
prism adaptation, visual scanning, and non-invasive brain
stimulation. Second, long-term follow-up studies should
assess sustained functional gains and quality-of-life outcomes
rather than focusing solely on short-term visual metrics. Third,
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interdisciplinary and patient-centered research frameworks
should incorporate patient-reported outcomes to address the
psychosocial and occupational impacts of visual dysfunction
(44).

In conclusion, although substantial progress has been made in
understanding and managing visual impairments following ABI,
the field remains in an evolving state. Bridging the gap between
neuroscience, technology, and rehabilitation practice will be
critical to achieving meaningful visual recovery and enhancing
life participation among affected individuals (45).

Conclusion

Visual dysfunction following ABI remains a significant yet
frequently  underrecognized  contributor to long-term
disability. Early screening and targeted rehabilitation can
substantially enhance functional recovery and quality-
of-life. Incorporating visual —assessment into standard
neurorehabilitation programs is essential for comprehensive
care. A coordinated, multidisciplinary approach—augmented
by advancing technologies such as VR and telerehabilitation—
offers promising opportunities for improving visual outcomes.
Ongoing research and the standardization of evidence-based
practices will be critical to ensuring that vision rehabilitation
becomes an integral component of brain injury recovery
globally.

Footnotes

Financial Disclosure: The author declared that this study
received no financial support.

Acknowledgment

The author declare that Al-based language assistance (ChatGPT,
OpenAl) was employed solely for grammar refinement,
formatting, and reference organization. All intellectual content,
analyses, and conclusions remain the original work of the
authors.

References

1. Rowe FJ, Wright D, Brand D, Jackson C, Harrison S, Maan T, Scott C, Vogwell
L, Peel S, Akerman N, Dodridge C, Howard C, Shipman T, Sperring U,
Macdiarmid S, Freeman C. A prospective profile of visual field loss following
stroke: prevalence, type, rehabilitation, and outcome. Biomed Res Int.
2013;2013:719096.

2. Lindquist B, Westerberg C. Closing in on a consensus in identifying,
assessing and diagnosing children with cerebral visual impairment. Acta
Paediatr. 2025;114:2490-2498.

3. Pula JH, Yuen CA. Eyes and stroke: the visual aspects of cerebrovascular
disease. Stroke Vasc Neurol. 2017;2:210-220.

4. Dubé C, JinY, Powers BG, Li G, Labelle A, Rivers MS, Gumboc IM, Bussiéeres
AE. Vision evaluation tools for adults with acquired brain injury: a scoping
review. Can J Occup Ther. 2021;88:340-351.

5. Rowe F,Brand D, Jackson CA, Price A, Walker L, Harrison S, Eccleston C, Scott
C, Akerman N, Dodridge C, Howard C, Shipman T, Sperring U, MacDiarmid
S, Freeman C. Visual impairment following stroke: do stroke patients require
vision assessment? Age Ageing. 2009;38:188-193.

20

20.

21.

22.

23.

24.

25.

26.

27.

J Mult Scler Res 2026;6:15-21

World Health Organization. Neurological disorders: public health challenges.
Geneva: World Health Organization; 2023. Available from: https://www.who.
int/publications/i/item/neurological-disorders-public-health-challenges

Gall C, Franke GH, Sabel BA. Vision-related quality of life in first stroke
patients with homonymous visual field defects. Health Qual Life Outcomes.
2010;8:33.

Capo-Aponte JE, Urosevich TG, Temme LA, Tarbett AK, Sanghera NK. Visual
dysfunctions and symptoms during the subacute stage of blast-induced
mild traumatic brain injury. Mil Med. 2012;177:804-813.

Goodwin D. Homonymous hemianopia: challenges and solutions. Clin
Ophthalmol. 2014;8:1919-1927.

. Ciuffreda KJ, Kapoor N, Rutner D, Suchoff IB, Han ME, Craig S. Occurrence of

oculomotor dysfunctions in acquired brain injury: a retrospective analysis.
Optometry. 2007,78:155-161.

. Mooney SWJ, Alam NM, Sciarabba MJ, Sheldon KR, Prusky GT. Quantitative

patterns of visual impairment and recovery in children with brain injury. Res
Sq [Preprint]. 2024:rs.3.rs-4511323.

. Kortte KB, Hillis AE. Recent trends in rehabilitation interventions for visual

neglect and anosognosia for hemiplegia following right hemisphere
stroke. Future Neurol. 2011;6:33-43.

. Bowers AR. Driving with homonymous visual field loss: a review of the

literature. Clin Exp Optom. 2016;99:402-418.

. Almutairi NM. Visual dysfunctions in mild traumatic brain injury: a focus on

accommodative system impairments. Life (Basel). 2025;15:744.

. Good WV. Cortical visual impairment: new directions. Optom Vis Sci.

2009;86:663-665.

. KerkhoffG, SchenkT.Rehabilitation of neglect:an update. Neuropsychologia.

2012,50:1072-1079.

. Dutton GN, McKillop EC, Saidkasimova S. Visual problems as a result of brain

damage in children. Br J Ophthalmol. 2006;90:932-933.

. Rowe FJ, Wright D, Brand D, Jackson C, Harrison S, Maan T, Scott C,

Vogwell L, Peel S, Akerman N, Dodridge C, Howard C, Shipman T, Sperring
U, Macdiarmid S, Freeman C. Profile of gaze dysfunction following
cerebrovascular accident. ISRN Ophthalmol. 2013;2013:264604.

. Thiagarajan P, Ciuffreda KJ, Capo-Aponte JE, Ludlam DP Kapoor N.

Oculomotor neurorehabilitation for reading in mild traumatic brain injury
(mTBI): an integrative approach. NeuroRehabilitation. 2014;34:129-146.

Parton A, Malhotra P, Husain M. Hemispatial neglect. J Neurol Neurosurg
Psychiatry. 2004,75:13-21.

Wu Z, Cheng L, Yang GY, Tong S, Sun J, Miao F. Functional activation-
informed structural changes during stroke recovery: a longitudinal MRI
study. Biomed Res Int. 2017,2017:4345205.

Yadav NK, Ciuffreda KJ. Objective assessment of visual attention in mild
traumatic brain injury (mTBI) using visual-evoked potentials (VEP). Brain Inj.
2015;29:352-365.

Gall C, Lucklum J, Sabel BA, Franke GH. Vision- and health-related quality
of life in patients with visual field loss after postchiasmatic lesions. Invest
Ophthalmol Vis Sci. 2009,50:2765-2776.

Tsapakis S, Papaconstantinou D, Diagourtas A, Droutsas K, Andreanos K,
Moschos MM, Brouzas D. Visual field examination method using virtual
reality glasses compared with the Humphrey perimeter. Clin Ophthalmol.
2017;11:1431-1443.

Sand KM, Thomassen L, Neaess H, Redahl E, Hoff JM. Diagnosis and
rehabilitation of visual field defects in stroke patients: a retrospective audit.
Cerebrovasc Dis Extra. 2012;2:17-23. Erratum in: Cerebrovasc Dis Extra.
2015;5:114.

Lane AR, Smith DT, Schenk T. Clinical treatment options for patients with
homonymous visual field defects. Clin Ophthalmol. 2008;2:93-102.

Ali SG,Wang X, Li P Jung, Bi L, Kim J, Chen Y, Feng DD, Magnenat Thalmann
N, Wang J, Sheng B. A systematic review: virtual-reality-based techniques
for human exercises and health improvement. Front Public Health.
2023;11:1143947.



JMult Scler Res 2026,6:15-21

28.

29.

30.

30

32.

33.

34.

35.

36.

37.

Saionz EL, Busza A, Huxlin KR. Rehabilitation of visual perception in cortical
blindness. Handb Clin Neurol. 2022;184:357-373.

Ajina S, Kennard C. Rehabilitation of damage to the visual brain. Rev Neurol
(Paris). 2012;168:754-761.

Saionz EL, Feldon SE, Huxlin KR. Rehabilitation of cortically induced visual
field loss. Curr Opin Neurol. 2021;34:67-74.

Gainotti G, D'Erme P, de Bonis C. Aspects cliniques et mécanismes de la
négligence visuo-spatiale [Clinical aspects and mechanisms of visual-
spatial neglect]. Rev Neurol (Paris). 1989;145:626-634. French.

Samadani U. A new tool for monitoring brain function: eye tracking
goes beyond assessing attention to measuring central nervous system
physiology. Neural Regen Res. 2015;10:1231-1233.

Rauchman SH, Zubair A, Jacob B, Rauchman D, Pinkhasov A, Placantonakis
DG, Reiss AB. Traumatic brain injury: mechanisms, manifestations, and
visual sequelae. Front Neurosci. 2023;17:1090672.

Khokale R, S Mathew G, Ahmed S, Maheen S, Fawad M, Bandaru P, Zerin A,
Nazir Z, Khawaja |, Sharif |, Abdin ZU, Akbar A. Virtual and augmented reality
in post-stroke rehabilitation: a narrative review. Cureus. 2023;15:237559.

Almutairi NM, Alharbi A, Alharbi A, Ainawmasi MM. A study on optometrists’

knowledge, awareness, and management of traumatic brain injury-related
visual disorders in Saudi Arabia. Healthcare (Basel). 2025;13:1609.

Ciuffreda KJ, Rutner D, Kapoor N, Suchoff IB, Craig S, Han ME. Vision therapy
for oculomotor dysfunctions in acquired brain injury: a retrospective
analysis. Optometry. 2008;79:18-22.

Arntz A, Weber F, Handgraaf M, Lalla K, Korniloff K, Murtonen KP, Chichaeva
J, Kidritsch A, Heller M, Sakellari E, Athanasopoulou C, Lagiou A, Tzonichaki |,

38.

39.

40.

41.

42.

43.

44,

45.

Ragni Kumari. The Impact of Acquired Brain Injuries on Vision

Salinas-Bueno |, Martinez-Bueso P, Velasco-Roldan O, Schulz RJ, Griineberg
C.Technologies in home-based digital rehabilitation: scoping review. JMIR
Rehabil Assist Technol. 2023;10:e43615.

Di Tella S, Cabinio M, Isernia S, Blasi V, Rossetto F, Saibene FL, Alberoni M,
Silveri MC, Sorbi S, Clerici M, Baglio F. Neuroimaging biomarkers predicting
the efficacy of multimodal rehabilitative intervention in the alzheimer’s
dementia continuum pathology. Front Aging Neurosci. 2021;13:735508.

Fan T, Wang X, Song X, Zhao G, Zhang Z. Research status and emerging
trends in virtual reality rehabilitation: bibliometric and knowledge graph
study. JMIR Serious Games. 2023;11:¢41091.

Takashi S, Kumiko I. Barriers to the utilization of low-vision rehabilitation
services among over-50-year-old people in East and Southeast Asian
Regions: a scoping review. Int J Environ Res Public Health. 2023;20:7141.
Schofield TM, Leff AP. Rehabilitation of hemianopia. Curr Opin Neurol.
2009;22:36-40.

Subramanian PS, Barton JJS, Ranalli P, Smith C, Francis CE, Frishberg B.
Consensus statement on visual rehabilitation in mild traumatic brain injury.
Neurol Clin Pract. 2022;12:422-428.

Busza A, Schneider CL, Williams ZR, Mahon BZ, Sahin B. Using vision to
study poststroke recovery and test hypotheses about neurorehabilitation.
Neurorehabil Neural Repair. 2019;33:87-95.

Ehrlich JR, Spaeth GL, Carlozzi NE, Lee PP. Patient-centered outcome
measures to assess functioning in randomized controlled trials of low-
vision rehabilitation: a review. Patient. 2017;10:39-49.

Morone G, Calabrd RS. Neurorehabilitation insights in 2024: where
neuroscience meets next-gen tech. Brain Sci. 2025;15:1043.

21



