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OCUlAr MOtOr nerve PAlsies AssOCiAteD with strOke. stAtistiCAl AnAly-
sis (Abstract): introduction. the main causes for  iiird, ivth and vith cranial nerves palsies are 
head trauma, aneurysms, neoplasms and microvascular lesions. Ocular motor cranial nerve palsies 
are also associated with stroke. the aim of this study is to determine the prevalence of ocular 
motor nerves palsies in patients with stroke, to evaluate the type of palsies associated with location 
of stroke, side of the lesion and symptoms. Material and methods. this retrospective study in-
cluded 200 patients diangnosed with stroke and admitted in emergency Clinic hospital Bucharest 
between January 2016-January 2019. the patients were diagnosed with stroke and investigated for 
visual symptoms.results. 9% of stroke patiens presented iiird, ivth and vith cranial nerves pal-
sies. From the 18 patiens with nerve palsies, in 11 cases the 6th cranial nerve was affected, in 5 
cases the 3rd cranial nerve was affected, and in 2 cases the 4th cranial nerve was affected. the 
location of the stroke was cortical in 80 cases, brainstem and cerebellum in 91 cases and mixed 
in 29 cases. Conclusions. Brainstem and cerebellum strokes are mostly associated with ocular 
motor cranial nerves palsies, and the vith cranial nerve is afected in the majority of cases. rec-
ognizing these palsies in stroke patients is important because the patients which associate stroke 
with ocular motor cranial nerve palsy have a higher risk for developing a new stroke. key-words: 
strOke, BrAinsteM, COrtiCAl, PAlsy, CrAniAl nerve, OCUlAr syMPtOMs

INTrOduCTION
the prevalence of iiird, ivth and vith cra-

nial nerves palsies is well known and studied 
in recent literature. the main causes for these 
palsies are head trauma, aneurysms, neoplasms 
and microvascular lesions. the last cause is 
associated often with hypertension, diabetes 
and atherosclerosis, and is responsible for 20% 
of third nerve palsies, 18.6% of fourth nerve 
palsies and 17.7% of sixth nerve palsies (1,2). 

Ocular motor cranial nerve palsies are also 
associated with stroke. the aim of this study is 
to determine the prevalence of ocular motor 
nerves palsies in patients with stroke, to evalu-
ate the type of palsies associated with location 
of stroke, side of the lesion and symptoms. 

Material and methods
this retrospective study included 200 pa-

tients diangnosed with stroke and admitted in 
emergency Clinic hospital Bucharest between 
January 2016-January 2019. the patients were 

diagnosed with stroke and investigated for vis-
ual symptoms. For each patient we performed 
a throughout ocular examination, and we ex-
cluded the patients with pre-existent ocular pa-
thology. the statistical analisys was performed 
using Microsoft excel 2007.

resuLTs
From the 200 patients included in this study, 

138 were male and 62 female (graphic 1). 
Mean age at onset of the stroke was 67±13,52 

years, with a range between 19 and 91 years. 
the side of the stroke was the right side in 

97 cases, the left side in 80 cases and bilateral 
in 23 cases (graphic 2). 

the cause of the stroke was an infarct in 163 
cases, and a haemorrhage in 37 cases (graphic 3). 

From 200 cases included in our study, 59% 
had ocular motility abnormalities (graphic 4). 

From these 136 patients, 18 had ocular mo-
tor nerves palsy (9% from the entire group of 
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patients included in our study) (graphic 5). 
From the 18 patiens with nerve palsies, in 

11 cases the 6th cranial nerve was affected, in 
5 cases the 3rd cranial nerve was affected, and 
in 2 cases the 4th cranial nerve was affected 
(graphic 6).

From the 5 cases of 3rd cranial nerve palsy, 
3 were patial or complete, one was  a nuclear 
lesion and one was associated with weber’s 
syndrome. From the 11 cases with 6th nerve 
palsy, 7 cases were partial or complete, 2 were 
nuclear lesions and 2 were associated with mid-
dle alternating hemiplegia.

the location of the stroke was cortical in 80 
cases, brainstem and cerebellum in 91 cases and 
mixed in 29 cases (graphic 7).

From the 18 patients with visual abnormal-
ities, 10 presented diplopia, 6 presented blurred 
vision and 4 presented visual field loss. Other 
symptoms were reading difficulties (3 cases), 
impaired depth (2 cases) and multiple symp-
toms (5 cases) (graphic 8).

Diplopia was present in 6 cases of 6th nerve 
palsy, 2 cases of 4th nerve palsy and 2 cases of 
3rd nerve palsy (graphic 9). 

dIsCussIONs
regarding sex ratio, male prevalence was 

reported in our study and also in rowe’s study 
(1); in Park et al.(2) study, female prevalence 
was reported (50,9%). 

the mean age was lower than that reported 
by rowe (1). 

the percent of patients with cranial nerve 
palsies was 9%, lower than in the study of rowe 
(1), equal with the percent of  Fowler et al.(3), 
but greater than the percent reported by Ciuf-
freda et al. (7%) (4). 

in the study of rowe (1), the 6th nerve 
palsy was reported in 58% of cases, the 3rd 
nerve palsy in 26% of cases and the 4th nerve 
palsy in 16% of cases. in our study, the percent-
ages were 61%, 28% and 11%. these results 
are correlated with the blood supply of the 
cranial nerve nuclei and infranuclear pathway. 

the nuclei of the three cranial nerves are 
supplid by vertebrobasilar arterial system (basi-
lar artery, posterior cerebral artery, superior 
cerebellar artery, posterior communicating ar-
tery) (5,6,7). the 6th cranial nerve has more 
arteryal sources than the othere two nerves. its 
pathway is supplied by branches of inferior 
cerebellar arteries, internal auditory artery, pon-
tomedullary artery and tentorial artery (6,7). 
the 4th cranial nerve pathway is supplied by 
branches of basilary artery, superior cerebellar 
artery and vermian artery(8,9). the 3rd cra-
nial nerve pathway is supplied by branches of 
basilary artery, superior cerebellar artery and 
posterior cerebral artery (10,11). 

the three cranial nerves are supplied by 
many arterial sources which form a network, 
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making them vulnerable to a vascular lesion 
(1). Ciuffreda (4) said that the most frequent 
lesions that could affect the ocular motor nerves 
are located in the brainstem, where the nuclei 
are, and in the cavernous sinus, where they 
pass, along with ophtalmic nerve and internal 
carotid artery. 

the small percentage (9%) of stroke patients 
with ocular symptoms finds also an explanation 
in the pattern of the blood supply for cranial 
nerves, because of the collateral circulation and 
the territories supplied by several arterial ves-
sels (12). 

regarding the location of the stroke, in our 
study,  in 45% of cases was in the brainstem 
and cerebellum, in 40%  of cases was cortical, 
and in 15% of cases was mixed.

in rowe’s study(1), the brainstem location 
was the most frequent (47%), followed by cor-
tical location (40%) and 13% mixed location. 
these results are quite similar with ours. rowe 
(1) admitted that, in some cases, the location 
of the stroke had no relation with the nuclei or 
the pathway of the iiird, ivth and vith cranial 
nerves (eg frontal lobe ). the explanation could 
be that the study was made using Ct scans and 
registered the main site of the stroke, without 
taking into account the extension of the lesions, 
which could damage the cranial nerves. 

the main ocular symptom observed in our 

study was diplopia (10 from 18 cases, 55,5%), 
followed by blurred vision (6 cases, 33,3%), 
mixed symptoms including diplopia, blurred 
vision, visual field loss, reading difficulties (5 
cases, 27,7%), visual field loss (4 cases, 
22,2%), reading disorders and impaired depth 
(16% and 11% respectively). 

rowe(1) found in his study a higher percent-
age of diplopia (61%), but a lower percent of 
blurred vision (30%), visual field loss (20%) 
and mixed symptoms (24%). 

Park et al.(2) reported that the stroke pa-
tients which presented iiird, ivth and vith 
cranial nerve palsy, have an increased risk of 
suffering a new stroke. rim et al.reported that 
this risk decreased in time for iiird and ivth 
cranial nerves palsies, but not for vith nerve 
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palsy. even a silent brainstem stroke, which 
wasn’t identified on Mri and had no neuro-
logical signs, has an increased risk of develop-
ing a future stroke (13).

Dosunmu et al. (14) observed that isolated 
ivth cranial nerve palsy can be congenital, and 
have no increased risk of developing a subse-
quent stroke. 

CONCLusIONs
Ocular motor cranial nerve palsies are as-

sociated mostly with brainstem/cerebellum and 

cortical stroke. the low percentage can be ex-
plained by the pattern of arterial blood supply 
of the cranial nerves nuclei and infranulear 
pathways. the main symptoms in case of iiird, 
ivth and vith cranial nerves palsies are di-
plopia, blurred vision and visual field loss. 
recognizing these palsies in stroke patients is 
important because the patients which associ-
ate stroke with ocular motor cranial nerve 
palsy have a higher risk for developing a new 
stroke. 
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