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AnAtOMiC AnD iMAging AsPeCts Of CAveRnOUs sinUs (Abstract): Cavernous sinus 
is a complex structure on the lateral sides of the sphenoid body. it consists of a vascular part and 
a nervous part. the vascular part consists of a venous part and internal carotid artery. the nervous 
part consists of cranial nerves iii (oculomotor), iv (trochlear), vi (abducens) and ophthalmic 
branch of the trigeminal nerve. the cavernous sinus nerves are part of the neuro-oculomotor sys-
tem for both somatic and autonomic nerve supply. Moreover the sympathetic nerve supply of the 
eye originates from the cervical sympathetic plexus and reaches the eyeball along the internal 
carotid plexus. inside the sinus, the nervous elements will branch but also will change the arrange-
ment, therefore their position is different in both anterior and posterior ends of the sinus. these 
relations are very important for radiologists, that need to know and understand them and also for 
neurosurgeons that need to avoid their damage during surgery. Another important structure at this 
level is the oculomotor cistern, also with great importance for neurosurgeons. Rare cases of 
neuro-oculomotor system palsy might be explained by tumors that occur at that level, that invades 
and alter the normal anatomy of the sinus. Key-words: CAveRnOUs sinUs, inteRnAL CA-
ROtiD ARteRy, MRi

INtROductION
Cavernous sinus represents a keystone of the 

neuro-oculomotor system that has special fea-
tures and relations, each one with great impor-
tance for different clinical specialties: ophthal-
mologists, neurologists, neurosurgeons but also 
for radiologists and anatomists. Correct identi-
fication of the elements might improve the di-
agnosis in rare cases of neuro-oculomotor sys-
tem palsy.

sometimes palsies of the neuro-oculomotor 
system might occur early or late after minimal 
invasive interventions at the level of the cavern-
ous sinus as rarely reported in the medical 
literature.

mAtERIAL ANd mEthOd
We dissected 6 cavernous sinuses of 3 human 

formalin preserved skulls within the Anatomy 
Department of “Carol Davila” University of 

Medicine and Pharmacy, Bucharest, for which 
we identified the oculomotor nerve and its 
branches, trochlear nerve, abducens nerve and 
ophthalmic nerve and its branches. We started 
the dissection after we removed calvaria, both 
cerebral hemispheres and transected medulla 
oblongata and the apparent origin of cranial 
nerves. We also followed their course and rela-
tions with internal carotid artery. We also no-
ticed the way they branch and how they change 
their relations in between. During the dissec-
tion we couldn’t identify any anatomic varia-
tions, therefore we considered all 6 regions with 
normal anatomic findings. All anatomic ele-
ments superpose on classic anatomy.

We took pictures of these specimens using 
a 26MP full-frame Canon eOs 6D Mark ii 
camera with a 50 mm Canon lens f1.2L and a 
Canon 430eXii external flash. Pictures were 
in RAW format and then converted to jpeg 
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format and only cropped (without filters – white 
balance only).

After dissection we tried to identified these 
structures using a MacBook Pro 2019 model 
with OsiriX Lite v.11 on a collection of 10 pa-
tients that required brain MRi (from Radiology 
and imaging Department of CDt “Dr. victor 
Babes” – spital general) due to a different 
cause than cavernous sinus tumor or orbital 
tumor. for this analysis we used the t1, t2-tse, 
t2-tirn and t2-cir3D sequences but also the 
3D MPR feature of the program in order to 
identify the nervous structures. therefore we 
mainly used the transverse sections, frontal 

ones and in certain cases we 3D Multi Planar 
Reconstruction feature to correctly assess the 
cavernous sinus elements.

dIScuSSIONS
Classically the cavernous sinus consists of a 

vascular part with two components – the arte-
rial part represented by internal carotid artery 
and the venous part and a nervous part – that 
consists of oculomotor, trochlear, abducens nerves 
and ophthalmic branch of trigeminal nerve. the 
arrangement is different, in the posterior part 
of the sinus: all nerves lie lateral to the inter-
nal carotid artery, from superior and medial 

fig. 1. Right cavernous sinus dissection: 1 – internal carotid artery, 2 – optic nerve, 
3 – internal carotid artery, 4 – abducens nerve before branching, 5 – ophthalmic nerve before 

branching, 6 – maxillary nerve, 7 – mandibular nerve, 8 – oculomotor cistern

fig. 2. Left cavernous sinus dissection: 1 – superior branch of oculomotor nerve, 
2 – superior rectus muscle, 3 – superior oblique muscle, 4 – optic nerve, 5 – internal 
carotid artery, 6 – internal carotid artery, 7 – oculomotor nerve, 8 – ophthalmic nerve.
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fig. 3. transverse t2 MRi : 1 – sela turcica, 
2 – internal carotid artery, 3 – oculomotor nerve, 
4 – superior cerebellar artery, 5 – basilar artery.

fig. 4. frontal t1 MRi: 1 – right internal carotid artery exiting cavernous sinus, 
2 – right internal carotid artery, 3 – left internal carotid artery.

towards inferior and lateral they are: oculomo-
tor, trochlear, abducens and ophthalmic nerve. 
inside the sinus, oculomotor and ophthalmic 
nerves branch therefore the arrangement is the 
following: all elements lie lateral to the inter-
nal carotid artery and from superior towards 

inferior they are: frontal and lacrimal branch-
es of the ophthalmic, superior branch of the 
oculomotor, nasal-ciliary nerve, inferior branch 
of oculomotor. Lateral to all of them lie abdu-
cens nerve. After passing through the cavernous 
sinus, all these nerves will enter orbital cavity 
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through superior orbital fissure (1).
Dissecting middle cranial fossa and cavern-

ous sinus requires a skilled anatomist or sur-
geon that need to perform a fine and precise 
dissection.

inside the cavernous sinus the oculomotor 
nerve divides in superior and inferior branches. 
the superior branch laterally circles the oph-
thalmic nerve in order to enter orbital cavity 
through superior orbital fissure. these aspects 
could be seen in figure 1 and 2.

the lateral and inferior approach of the oph-
thalmic nerve to the cavernous sinus can be 
noticed in both cadaveric specimens and on MRi.

there are authors that reported neuro-ocu-
lomotor palsies due to giant cell arteritis. the 
two reported cases had motor but also auto-
nomic alterations and the diagnosis of arteritis 
was made through temporal artery biopsy. An-
ti-inflammatory treatment led to an improved 
condition (2).

Also there is another case report with a 
patient with ocular neuromyotonia of the right 
inferior rectus due to a meningioma of the 
cavernous sinus. Clinical manifestations were 
diplopia after certain movements of the left eye. 

Anti-inflammatory treatment led to an improved 
condition (3).

Other authors reported cavernous sinus men-
ingioma that led to cranial nerve palsies for 
which the patient first received radiotherapy 
and after the clinical symptoms didn’t disappear 
corticosteroid therapy was initiated (4,1).

Other authors reported cranial nerve palsies 
after cavernous sinus minimal invasive tech-
niques – coil embolization. All cases developed 
diplopia years after the embolization and the 
treatment was surgical for strabismus (5,6).

cONcLuSIONS
good knowledge of relations within cavern-

ous sinus nerves can lead to an accurate dif-
ferential diagnosis in case of cranial nerve pal-
sies. the identification of the cause of palsies 
should include a brain MRi and a skilled radi-
ologist that can determine the course of cra-
nial nerves that pass through cavernous sinus.

Although there are rare, cavernous sinus can 
be the cause of cranial nerve palsies, either 
tumoral or accidental. Most common cause of 
cranial nerve palsies located within brainstem 
and secondary cause is located in the orbital 
cavity, involving muscles.
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