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VisUAl syMPtoMs AssoCiAteD With stroke – reVieW of the literAtUre 
(Abstract): the main syptoms of a stroke are general sensory loss, weakness or paralysis of limbs 
or face, together with visual defficiencies, language impairement, dizziness and gaze abnormali-
ties. the neurological examination of the patients with stroke is mainly oriented towards motor 
manifestations, underestimating the other symptoms. Visual abnormalities or visual loss are among 
the most invalidating sequelae after surviving a stroke. the main sources of blood supply involved 
in lesions of visual pathways are the central artery of the retina, the ophtalmic artery, the anterior 
and posterior choroidal arteries, the posterior cerebral artery. the types of visual disorders re-
lated to ischemic or hemorrhagic strokes are very numerous, going from  transient symptoms as 
transient monocular visual loss (tMVs), visual field impairment, disorders of ocular monements 
until complete loss of vision. the complete homonymous hemianopia is the most frequent visual 
symptom associated with stroke, followed by partial hemianopia, superior or inferior quadranta-
nopia the correct diagnosis of a visual symptom can help to localise the lesion and to initiate the 
most appropriate treatment. Moreover, the presence of the transient symptoms diagnosed before a 
stroke, can prevent the occurrence of the following stroke. Key-words: Posterior CereBrAl 
Artery, Anterior ChoroiDAl Artery, VisUAl loss, trAnsient syMPtoM

inTroDUcTion
During the last 50 years, the percentage of 

chronic diseases (hypertension, obesity, diabe-
tes mellitus, metabolic syndromes) had con-
stantly increased, while the cases of infectious 
diseaseshad decreased (1). the results of this 
evolution of illnesses, which can represent risk 
factors for serious medical conditions, is also 
the increasing percentage of stroke. 

the causes for a stroke are mainly two: 
reduction of blood flow causing infarction and 
ischemic stroke or hemorrhage in hemorrhagic 
stroke (1-3). the severity of the stroke and the 
prognosis depend on the site and size of the 
lesion, besides the mechanism involved. 

the main syptoms of a stroke are general 
sensory loss, weakness or paralysis of limbs or 
face, together with visual defficiencies, lan-
guage impairement, dizziness and gaze abnor-
malities. 

the neurological examination of the patients 

with stroke is mainly oriented towards motor 
manifestations, underestimating the other symp-
toms. Visual abnormalities or visual loss are 
among the most invalidating sequelae after sur-
viving a stroke (1-3). 

the types of visual disorders related to is-
chemic or hemorrhagic strokes are very numer-
ous, going from  transient symptoms as tran-
sient monocular  visual loss (tMVs), visual 
field impairment, disorders of ocular mone-
ments until complete loss of vision. the correct 
diagnosis of a visual symptom can help to lo-
calise the lesion and to initiate the most ap-
propriate treatment. Moreover, the presence of 
the transient symptoms diagnosed before a 
stroke, can prevent the occurrence of the fol-
lowing stroke. 

in order to recognize a visual syptom and 
to relate it to the site of lesion, we need a 
throughout knowledge of the anatomy of visual 
pathway, its blood supply and also the anatomy 
of the oculomotor system. 
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VAScUlAr AnATomy of ThE 
ViSUAl PAThWAy
the visual pathway can be divided into three 

regions: prechiasmatic, chiasmatic and retro-
chiasmatic, each of them having their own blood 
supply (4).

the prechiasmal region is composed of the 
retina and the optic nerve befor reaching the 
chiasmatic sulcus. the retina is supplied by the 
central artery of the retina, a branch from the 
ophtalmic artery, and the optic nerves are sup-
plied by ophtalmic and internal carotid arteries. 

the optic chiasm is supplied by branches 
from the circle of Willis (5,6).

the retrochiasmal region is composed of 
optic tract, lateral geniculate body, optic radia-
tions and visual areas. the optic tract is sup-
plied by the anterior choroidal artery (7), from 
internal carotid artery, the lateral geniculate 
body is supplied by both systems (8,9), the 
carotid system through the anterior choroidal 
artery and the vertebrobasilar system, through 
lateral posterior choroidal artery, a branch from 
the posterior cerebral artery. Despite the dual 
vascular supply, the anastomoses are not suf-
ficient, and ischemia can occur at the level of 
lateral geniculate body. the optic radiations are 
supplied by posterior cerebral artery, middle 
cerebral artery and anterior choroidal artery. 
the visual cortex, situated superior and infe-
rior to the calcarine sulcus, is supplied by the 
posterior cerebral artery (4,9).

knowing the anatomy and the blood supply 
of the visual pathway is very helpful for under-
standing the clinical symptoms and to precise-
ly localise the lesion. 

ViSUAl SymPTomS rElATED 
To STrokE
Monocular visual loss is mainly caused by 

ischemia in the prechiasmal ischemia. the le-
sions of the retina appear secondary to an oc-
clusion of the central artery of the retina or one 
of its branches, or even of the entire ophtalmic 
artery. this type of visual loss is often pre-
ceeded by tVMs, and is associated with de-
creased visual acuity (over 75% of cases) (10). 
lavallée et al reported that ischemia was the 
cause of stroke in 93,3% of cases with tVMs 
(11). in recent years, retinal ischemia is in-
cluded in the defintion of transient ischemic 
attack, according to American stroke Associa-
tion (2014) (12,13). A large study reported that 

the asympromatic patients with retinal emboli 
had a higher risk of death by stroke than the 
patients without remboli in the arteries of the 
retina (14). lauda et al reported that 23% of 
the patients with occlusion of the central artery 
of the retina and its branches sufferet an accute 
stroke and 90% of them had as only symptom 
vison loss (10). 

the transient binocular visual loss (tBVl) 
is not a consequence of a prechiasmal lesion, 
but rather an occlusion in the vertebrobasilar 
system. like the tVMs, the tBVl is also a very 
good warning sign for a following stroke (4). 

Bitemporal hemianopia is due to a leson at 
the level of the optic chiasm. this type of le-
sions is not so often, because of the rich blood 
supply of the optic chiasm, provided by the 
circle of Willis. if the lesion appears at the 
junction between the optic chiasm and the optic 
nerve, the symptoms may vary, and are referred 
to as junctional scotoma (15,16). 

The homonymous hemianopia is due to post-
chiasmal lesions. 

the postchiasmal lesions may occur at the 
level of optic tract, lateral geniculate body, 
optic radiations or visual cortex. the clinical 
symptoms include sectoranopia, quadrantano-
pia and homonymous hemianopia, which can 
be coungruous or incongruous. the lateral ge-
niculate body is very vulnerable to ischemia in 
case of hypoperfusion. ischemic lesions at this 
level manifest as complete homonymous hemi-
anopia. if the lesions are located in the medial 
part of the geniculate body, the hemianopia is 
wedge-shaped (7,8,9). A very rare case of bi-
lateral lateral geniculate body infarction was 
reported by silva et al (17), which presented a 
case of a ten years old girl with specific visual 
field loss due to hypoperfusion caused by severe 
dehydration. the parvocellular layers of lateral 
geniculate body are responsible for colour per-
ception, which can explain the dyschromatopsia 
accompanying the lateral geniculate body stroke. 

the lesions of the optic radiations are pro-
duced by occlusion of the anterior or posterior 
choroidal arteries, or even both, and manifest as 
quadrantanopia or complete hemianopia. supe-
rior or inferior quadrantanopia result from oc-
clusion of a branch of anterior choroidal artery. 
Combined superior or inferior quadrantanopia 
occur if the lesion is located in tre proximal 
part of anterior choroidal artery. Contralateral 
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homonymous superior quadrantanopia occurs 
with temporal lobe lesions and contralateral 
homonymous inferior quadrantanopia occurs in 
case of parietal lobe stroke (7,9,18). 

lesions of the occipital lobe including vis-
ual cortex are accompanied by congruous ho-
monymous hemianopia. these lesions are due 
to occlusion of the posterior cerebral artery. 
the congruity increases if the lesion is more 
posterior in the visual pathway. the macular 
vision can be spared during an occipital stroke, 
because of the dual blood supply from the pos-
terior and middle cerebral artery (18-20). 

rowe et al (5) reported that 54% of patients 
with this sypmtom had occipital lobe lesions, 
33% optic radiations lesions, 6% optic tract 
lesions and only 1% geniculate body lesions. 
the same authors reported also that the com-
plete homonymous hemianopia is the most fre-
quent visual symptom associated with stroke 
(54% of cases), followed by partial hemianopia 
(19,5%), superior or inferior quadrantanopia 
(15,2%). suchoff et al. obtained similar results, 

with 47,5% of patients with stroke which pre-
sented homonymous hemianopia (20). 

Billateral lesions of the visual cortex results 
in cortical blindness (if it’s associated with 
agnosia is known as Anton syndrome). the 
differential diagnosis of the cortical blindness 
consists on the presence of the pupillary para-
sympathetic reflex (4,18). 

conclUSionS
Depending on the site of the stroke, the 

visual symptoms accompanying it may vary. 
each part of the visual pathway has its own 
blood supply and the occlusion of those arteries 
can lead to specific visual loss or visual field 
disfunctions. Complete hemianopia or even 
quadran tanopia severely affect the life and the 
activity of the patient. that’s why, even if vis-
ual symptoms are considered less important 
than motor symptoms, the correct disgnosis of 
such a symptom is of great help, not only for 
a precise localisation of the stroke, but also as 
a warning symptom for a future stroke. 
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