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AnAtOMiC AnD MRi CORReLAtiOns Of OCULOMOtOR neRve (Abstract): Oculomo
tor nerve supply most of the extrisic muscles of the eye. the intracranial course passes through 
two important regions: cavernous sinus, where is related to the internal carotid artery, but also 
with other cranial nerves such as trochlear nerve, abducens and ophtalmic branch of trigeminal 
nerve. At this level, the oculomotor nerve has important relations with cerebral dura mater – 
oculomotor cistern – relations used by neurosurgeons during cavernous sinus interventions. An
other important relation is superior the superior orbital fissure through this nerve passes. At this 
level it has relations with trochlear and abducens nerves, but also with the branches of ophtalmic 
nerve. Palsy of oculomotor nerve can be of multiple cause, but the clinical aspect might explain 
also the cause, but also the level. Good knowledge of oculomotor intracranial and extracranial 
course might improve clinical diagnosis and treatment. Key-words: OCULOMOtOR neRve, 
OCULOMOtOR CisteRn, OCULOMOtOR PALsy

INtROductION
Oculomotor nerve originates from proper 

and accesory nuclei within midbrain. the ap
parent origin is between cerebral peduncles. 
then, the fibers run over posterior surface of 
petrosal part of temporal bone, pass underneath 
the superior petrosal sinus and approach the 
posterior part of cavernous sinus (1).

inside the cavernous sinus, the nerve divides 
in two branches: superior and inferior branch
es (or divisions). inside the cavernous sinus, 
the ocilomotor nerve is surrounded by a special 
division of dura mater – called oculomotor 
cistern2. this structure forms a recess like struc
 ture, used by neurosurgeons during cavernous 
sinus dissection, in order to preserve the nerve’s 
fibers.

inside the cavernous sinus, the ophtalmic 
branch also divides in frontal, lacrimal and 
nazalcilliary nerves. Posterior and anterior re
lations within cavernous sinus are different, but 
all elements have medial relations with internat 
carotid artery and more medial tot hem lies the 
pituitary gland.

Both, superior and inferior divisions will 
leave the cavernous sinus and will pass in the 
orbilat cavity through superior orbital fissure. 

mAtERIAL ANd mEthOd
Within our study we dissected three orbital 

cavities of formalin preserved cadavers within 
Anatomy Department of “Carol Davila” Uni
versity of Medicine and Pharmacy, Bucharest 
and also analysed 10 MRi scans (of 1.5 and 3t) 
of people with normal findings, but also with 
cerebral tumors.

During dissection we identified the cranial 
nerves – oculomotor, trochlear and abducens 
nerves, but also trigeminal nerve and followed 
their course within cavernous sinus and their 
pass through superior orbital fissure.

We also underlined their relations with ex
trinsic muscles of the eyeball, being well known 
that most of them (rectus superior, levator of 
superior eyelid – are supplied by superior divi
sion of oculomotor, rectus medialis, rectus in
ferior and inferior oblique – are supplied by 
inferior division of oculomotor).
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On MRi images, we identified the origin of 
oculomotor nerve and followed its course to
wards cavernous sinus, it’s posterior approach 
and its course within cavernous sinus. We also 
analysed the relations with internal carotid ar
tery and pituitary gland.

Despite it’s resolution of the MRi (1.5 and 
3t) we couldn’t identify the oculomotor cistern 
used by neurosurgeons,but we were able to 
identify both divisions of the oculomotor nerve. 
We could identify all the extrinsic muscles of 
the eye and their common posterior attachment.

RESuLtS
in all cadaveric specimens we identivied the 

aparent origin of the nerve, the intracranial 
course, the cavernous sinus and the oculomotor 
cistern and the orbital course of the nerve.

in all MRi images we identified the origin 
of oculomotor nerve and the course could be 
easily followed. One patient presented with an 
occipital metastase from an intestinal malignant 
melanoma. Despite the size of the tumor, the 
relations within cavernous sinus were not mod
ified. she complained of visual problems but 
the movements of the eye were normal. no 
oculomotor palsy was clinically identified.

Another patient complained of vertigo, mod
ification of eyesight but both 1.5t and 3t MRi 
showed no modification of acusticocochlear 

aparatus – in the end she was reported as no 
findings patient.

dIScuSSIONS
the most important relations of the oclulo

motor nerve are within cavernous sinus and in 
the orbital cavity. Despite the surgical impor
tance of the oculomotor cistern, it can be hard
ly underlined in MRi images.

Aneurysmal dilatation of internal carotid 
artery could lead to an oculomotor palsy, there
fore MRi of the head is very important in dif
ferential diagnosis of this disease (2).

Also a tumor of the pituitary gland could 
lead to an oclulomotor palsy, another reason 
that makes heard MRi an important tool in 
evaluating patients (3).

Despite new technology MRi evaluation (3t 
MRi), some important structures could not be 
identified even in high resolution images (4, 5).

cONcLuSIONS
Anatomic dissection of human cadavers is 

still important in training young doctors.
MRi of the head remains an important tool 

in differential diagnosis of oculomotor palsy and 
can lead complex management of the patient.

Despite recent gains in MRi technology, 
some structures are hard to identify, but more 
studies remain to be done and should be done.
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