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MRI StUDy of SIxth CRAnIAl neRve PAlSy (Abstract): Introduction. Beacause of its 
long pathway, the sixth nerve is difficult to identify and evaluate using conventional imaging tech-
niques. for this reason MRI exam, especially t2 weighted spin echo sequences, succeeds to 
visualise most of the pathway of the cranial nerve. the aim of this study is to evaluate some de-
mographic and clinical features of the sixth cranial nerve palsy. Material and methods. the retro-
spective study included 48 patients with sixth cranial nerve palsy evaluated with cranial and or-
bital MRI. none of the patients had a head trauma or a neuromuscular disorder which could cause 
nerve palsy. Results. the majority of patients were females, under 50 years of age. In 37 cases, 
the sixth cranial nerve palsy was associated with diabetes, hypertension or hyperlipemia, so the 
main cause for the palsy was the microvascular lesion. In 7 from the rest of 13 cases, the MRI 
findings were abnormal (2 tumors and 5 thromboses). from the 6 cases with no pathological aspect 
on MRI, in 3 cases we observed an arterial compression. In two cases, we couldn’t find a cause 
for the palsy.Conclusions. Sixth cranial nerve palsy is a rare condition, with the most frequent 
causes being microvascular lesions, tumors, infections, trauma, diabetes and hypertension. Because 
of the long pathway, the 6th nerve can’t be evaluated with classical imaging methods. MRI t2 
weighted and CISS sequences are proven to be very useful for an accurate diagnosis. In only 4% 
of our cases, we couldn’t find a cause, even with the aid of MRI examination. Key-words: SIxth 
CRAnIAl neRve, DIABeteS, MICRovASCUlAR leSIon, ARteRIAl CoMPReSSIon, 
CAveRnoUS SInUS thRoMBoSIS

INtROduCtION 
the motor fibers of the sixth cranial nerve 

originate from the pontine nucleus, situated at 
the level of facial colliculus. then, the fibers 
exit the brainstem through the bulbopontine 
sulcul, then enter the subarachnoid space, pass-
es between pons and clivus, enters the Dorello 
canal, then passes through the cavernous sinus, 
enters the orbit through the superior orbital 
fissure and innervates the lateral rectus muscle 
(1,2,3). Beacause of its long pathway, the sixth 
nerve is difficult to identify and evaluate using 
conventional imaging techniques (4). 

for this reason MRI exam, especially t2 
weighted spin echo sequences, succeeds to 
visualise most of the pathway of the cranial 
nerve. 

the aim of this study is to evaluate some 
demographic and clinical features of the sixth 
cranial nerve palsy.

MAtERIAL ANd MEthOdS
the retrospective study included 48 patients 

with sixth cranial nerve palsy evaluated with 
cranial and orbital MRI. none of the patients 
had a head trauma or a neuromuscular disorder 
which could cause nerve palsy. 

RESuLtS
from the 48 patients included in our study, 

28 were females, and 20 males (graphic 1).
Mean age was 43±13,7 years. only 18 from 

48 cases were over 50 years old. 
the pathology associated with cranial nerve 

palsy included hypertension (26 of 48 cases), 
diabetes (32 of 48 cases) and hyperlipidemia 
(19 of 48 cases) (graphic 2).

As regarding the side of the lesion, 19 cas-
es were located on the right side, andthe rest 
of 29 cases on the left side (graphic 3). 

13 patients from our study had no patho-



15

MRI Study of Sixth Cranial Nerve Palsy

Graphic 1
Graphic 2

Graphic 3

logic medical history. from those 13 patiens, 
7 had an abnormal MRI. from these 7 patients, 
2 lesions were on the right side and the rest of 
the patients har a left sixth nerve palsy. the 
rest of 6 patients had a right palsy in 2 cases 
and a left palsy in 4 cases (graphic 4). 

two from the 7 patients with abnormal MRI 
had a tumor in the cavernous sinus, and the rest 
of five cases had thromboses of the cavernous, 
transverse or saggital sinuses. 

from the six cases with normal MRI, 3 had 
a vascular compression of the sixth nerve, which 
could mimic the symptoms of nerve palsy. 

the rest of 37 cases with a pathological 
medical history have microvascular lesions on 
MRI images, lesions which are considered the 
cause for sixth nerve palsy (graphic 5). 

dISCuSSIONS
MRI is very useful for the identification and 

evaluation of the cranial nerves. t2-weighted 
sequence is used for the evaluation of the larg-
er cranial nerves, and CISS sequence for the 
cisternal portions of the nerve (5). 

the incidence of sixth cranial nerve palsy is 
11.3 in every 100,000 individuals, being the 

most frequent extraocular nerve palsy (4,6). In 
children, the main causes are trauma, infec-
tions, tumors; in young adults these causes are 
tumors, demyelinated diseases and idiopathic. 
for the adults above 40-50 years of age, the 
main cause for cranial nerves palsy is the 
microvascular lesion, as a result of associated 
pathology (hypertension, diabetes, hyperli-
pemia) (4,6,7). In our study, 37 of 48 cases had 
as a cause for the palsy this type of lesion. the 
rest of 13 cases had no pathologycal medical 
history. But more than 50% of these cases had 
an abnormal MRI exam. from these 7 cases, 
the majority had thromboses of dural sinuses 
(cavernous, transverse, sagittal). the Interna-
tional Study on Cerebral veins and Dural ve-
nous Sinuses reported that the most frequent 
thrombosis is located on the transverse sinus, 
followed by sagittal sinus (8). When the intrac-
ranial pressure increses, the brainstem is dis-
placed downward, and the sixth nerve is injured 
at the exit from the brainstem and in Dorello’s 
canal (9,10). 

from the 6 cases with normal MRI exam, 
3 cases had a neurovascular compression. the 
tight relation between the artery and the nerve 
causes, in time, because of the pulsatile pres-
sure, demyelination of the nerve. In the study 
of Saiyt et al.(4), AICA and vertebral artery 
were involved in compressing the abducens 
nerve. Sandvand et al (11), Kato et al.(12), 
described also the AICA as compression agent. 
Zhu et al (13), Giray et al (14), narai et al (15), 
reported the involvment of a tortuous or di-
lated vertebral artery. 

In our study, 2 cases (4,16%) had no appar-
ent cause for the 6th nerve palsy. Patel et al (6) 
reported a percent of 26% cases of unidentified 
causes of 6th cranial nerve palsy.
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CONCLuSIONS
Sixth cranial nerve palsy is a rare condition, 

with the most frequent causes being microvas-
cular lesions, tumors, infections, trauma, dia-
betes and hypertension. Because of the long 
pathway, the 6th nerve can’t be evaluated with 

Graphic 4 Graphic 5

classical imaging methods. MRI t2 weighted 
and CISS sequences are proven to be very use-
ful for an accurate diagnosis. In only 4% of our 
cases, we couldn’t find a cause, even with the 
aid of MRI examination
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