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SoMe key PointS in SUrgiCal anatoMy of the orBit (abstract): the surgery of 
the orbit is a very complicated and challenging procedure because of its dimensions and the num-
ber of anatomical structures which pass through it (muscles, vessels, cranial nerves. a throughout 
knowledge of the orbital anatomy is mandatory for a successful intervention, without iatrogenic 
lesions or postsurgical complications. the most important component of the medial wall is the 
ethmoid bone. removal of some ethmoidal air cells during a medial orbital incision, offers access 
to the optic canal. Because of the narrow space and the number of the elements which pass through 
it, event minor craniofacial trauma may cause neurological leasions in the orbital canal and supe-
rior orbital fissure (orbital apex syndrome). the anterior and posterior ethmoidal foramina help 
dividing the floor of anterior cranial fossa into three parts – frontal, cribriform and planum and 
dividing the orbit into apical, retrobulbar and bulbar parts. these anatomical details are very use-
ful during surgery of the anterior cranial fossa  and endonasal approach of the orbit. Key words: 
orBit, SUrgery, anatoMy, wall, ethMoiD

inTroDUcTion
the surgery of the orbit is a very compli-

cated and challenging procedure because of its 
dimensions and the number of anatomical struc-
tures which pass through it (muscles, vessels, 
cranial nerves. a throughout knowledge of the 
orbital anatomy is mandatory for a successful 
intervention, without iatrogenic lesions or post-
surgical complications. 

the orbits are located on the anterior aspect 
of the face. they have a pyramidal shape, 4 
walls, a base and an apex. the tumors located 
near the apex or medial to the optic nerve re-
quire a transcranial approach and consequently 
a deep knowledge of orbital osteology. 

ThE mEDiAl wAll
for the medial wall, the most important com-

ponent is the ethmoid bone, which articulates 
superior with the frontal bone, anterior with the 
lacrimal bone, posterior with the sphenoid bone 
and inferior with the maxillary bone (1,2).

although most of the orbital tumors are 
excised using external approaches (because they 
offer easy acces to all the orbital walls), for 
those located on the medial or inferior aspect 

of the orbit, these approaches offer only a lim-
ited view and are accompanied by orbitotomies 
or displacement of eyeball and muscles (3). an 
alternative approach for this type of tumors is 
the endoscopic endonasal approach. for a safe 
and effective procedure, a deep knowledge of 
the anatomy of medial wall of the orbit is nec-
essary. the medial orbital incision can provide 
an easier access to the areas situated lateral to 
the medial wall, even to the apex of the orbit. 
if the incision is completed with excision of 
some ethmoidal air cells and the wall of sphe-
noid sinus corresponding to the orbit (both 
parts of the medial wall), the surgeon gains 
access to the optic canal and its content (4,5).

gras Cabrerizo et al. (5) performed a study 
of the medial wall of the orbit and surrounding 
neurovascular structures and reported some im-
portant surgical features:
•	 The	distance	between	the	medial	rectus	mus-

cle and the ethmoidal crest was between .3 
and 1.9 cm, with a mean of 1,5±0,15 cm.

•	 The	 distance	 between	 the	 borders	 of	 the	
medial rectus muscle was between 1 and 1.5 
cm, with a mean of 1,2±0,01 cm.

•	 After	entering	 the	optic	canal	 inferior	and	
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lateral to the optic nerve, the ophtalmic ar-
tery passes superior to the nerve in 86% of 
the cases, and inferior in the rest of 14%. 

•	 Regarding	the	ethmoidal	arteries,	the	poste-
rior ethmoidal artery was always located 
above the superior oblique muscle, and the 
antherior ethmoidal artey was inferior to the 
same muscle, before reaching orbital roof. 

•	 In	14%	of	cases,	there	was	a	common	trunk	
of origin for the supraorbital artery and the 
posterior ethmoidal artery

•	 The	nasociliary	nerve	passes	inferior	to	su-
perior oblique muscle, gives off the anterior 
and posterior ethmoidal nerves which also 
pass inferior to the muscle, then passes above 
the anterior ethmoidal artery and ends as the 
infratrochlear nerve. 
During a Ct study of the orbit, hwang et 

al. (6) reported that the distance between the 
inferior border of the medial rectus muscle and 
the medial limit of the inferior wall was 7.3 
mm at the level of anterior ethmoidal foramen 
and 2.9 mm at the levelm of posterior ethmoi-
dal foramen. 

ThE orbiTAl roof AnD ThE 
SUPErior orbiTAl fiSSUrE
the roof of the orbit is formed by the fron-

tal bone and the lesser wing of the sphenoid 

bone. Between the greater and the lesser wings 
of the sphenoid is the superior orbital fissure. 
the medial part of this fissure is considered, 
together with the optic canal, as the orbital 
apex. 

through the orbital canal pass the optic 
nerve and ophtalmic artery, and through the 
superior orbital fissure pass the iVth, Vith and 
ophtalmic nerves and the ophtalmic veins. Be-
cause of the narrow space and the number of 
the elements which pass through it, event minor 
craniofacial trauma may cause neurological lea-
sions in the orbital apex region. there is a rare 
disease called orbital apex syndrome which is 
characterised by ptosis, ophtalmoplegia and vis-
ual loss, due to the damage of the cranial nerves 
which enter or exit the orbit near its apex. 
knowing these anatomical features help the 
surgeon to identify the syndrome and to choose 
between the surgical treatment and the corti-
costeroid therapy. Cranial nerve iV is the thin-
nest cranial nerve and pass lateral to common 
tendinous ring when entering the orbit through 
superior orbital fissure. it might endure less 
damage during traumatical orbital apex syn-
drome. the most affected is the optic nerve. in 
optic canal, the dural sheath of the nerve is 
closely attached to the walls of the canal, and 
the traumatic forces can easily affect the optic 

fig. 1. Medial wall of the orbit fig. 2. roof and superior orbital fissure
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nerve. Moreover, the nerve is  more sensitive 
to external pressure and hypoxia, and thus, 
besides traumatic lesions, ischemia and edema 
can also cause damage to the optic neve and 
visual loss (7-10).

Both the frontal and ethmoid bones have 
ethmoidal notches that form together the ante-
rior and posterior ethmoidal foramina. those 
foramina represent the anterior and posterior 
limits of cribriform plate and help dividing the 
floor of anterior cranial fossa into three parts: 
frontal, cribriform and planum. they also help 
dividing the orbit into apical, retrobulbar and 
bulbar parts. these anatomical details are very 
useful during surgery of the anterior cranial 
fossa  and endonasal approach of the orbit (1,2).

the bony structure of the lateral wall is also 
very important for the surgeon. the sphenoid 
participates with the greater wing, which has 
an endocranial surface in the middle cranial 
fossa, and an exocranial surface, towards the 
orbit. in contrast, the zygomatic bone, which 
has an orbital surface, and a temporal surface 
towards the temporal fossa, has no cerebral 

surface. thus, performing only a zygomatic 
osteotomy, as in lateral orbital approaches, the 
sugeon can enter  the orbit and reach orbital 
lesions without using a cranial approach or a 
combined cranial-orbital approach. an approach 
through the lateral wall associated with an os-
teotomy, can be used for pathology located near 
the orbital apex, the roof, the floor and the 
lateral wall of the orbit (11,12,13). 

the inferior orbital fissure is another im-
portant landmark for surgery. the posterior lip 
is formed by the zygomatic bone and the great-
er wing of the sphenoid bone, and the anterior 
lip is formed by the orbital plate of the max-
illa and the orbital process of the palatine bone. 
through its medial part the fissure communi-
cates with the pterygopalatine fossa and the 
nasal cavity, and through the lateral part, to 
temporal and infratemporal fossae.  the lateral 
part of the inferior orbital fissure contains only 
muscular and adipose tissue, thus allowing the 
bony cuts requested by the cranio-orbito-zygo-
matic approach (2,12,13).

conclUSionS
throughout knowledge of orbital anatomy 

is essential for choosing and performing the 
best surgical approach in any case. the small 
dimensions, the numerous neurovascular and 
muscular strictures inside the orbit and the re-
lations with cranial fossae and sinuses, make 
the interventions more difficult and require a 
detailed image of the morphology and even 
morphometry of the bony orbit and its content. 

fig. 3. anterior and posterior 
ethmoidal foramina

fig. 4. lateral wall and inferior 
orbital fissure
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