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AnAtoMiCAl VAriAtionS of PeriorBitAl forAMinA (Abstract): the importance of 
good knowledge of the periorbital foramina and its anatomical location is essential in avoiding 
injuries of the neurovascular bundles that pass through, when performing local anesthesia or peri-
orbital surgical procedures, as well as accomplish an efficient local anesthesia. We performed a 
study in which we first identified the periorbital foramina and anatomical variants; we also made 
measurements between the anatomical landmarks of the skull that are reproducible in clinical 
practice in order to facilitate the avoidance of complications during periorbital surgery. the study 
was conducted by observing 21 adult dry human skulls (42 orbits), identification of the supraor-
bital foramen, infraorbital foramen, zygomaticofacial and zygomaticotemporal foramina and their 
anatomical variants, as well as their relationship with different anatomical landmarks. for this 
purpose, six different distances were measured. A thorough knowledge of the anatomy and ana-
tomical variants of the periorbital foramina and the different measurements between the periorbi-
tal foramina and different anatomical landmarks offered by this study can facilitate prediction of 
the locations of these foramina. Key-words: PeriorBitAl forAMinA, AnAtoMiC VAri-
AtionS, PeriorBitAl MeASUreMentS

INtRODUctION
the periorbital foramina may have different 

anatomical variations and a detailed knowledge 
of their location is important in avoiding vascular 
or nerve damage during orbital and maxillofa-
cial surgery or anesthetic block planning (1).

the periorbital region is surrounded by fo-
ramina that facilitates the connection between 
the orbital region and the anterior face of the 
skull. Along the upper margin of the orbit, 
formed by the frontal bone, at the junction of 
the lateral two-thirds with medial third, a notch 
or a foramen is highlighted. this is the supraor-
bital (So) foramen that transmits the supraor-
bital vein and artery and the larger division of 
the frontal nerve - the supraorbital nerve that 
provides innervation for the upper eyelid and 
conjunctiva and for the anterior part of the 
scalp. near the So foramen, in the medial part 
of the orbital rim, a frontal notch is sometimes 
observed, which in some cases can be con-
verted into a foramen. through this foramen 
passes the smaller division of the frontal nerve, 

the supratrochlear nerve with corresponding 
blood vessels (2). 

Along the lower margin of the orbit, we can 
identify the infraorbital (io) foramen, located 
in the middle part of the infraorbital margin 
and about 7 mm below it. the foramen trans-
mits the infraorbital bundle formed by the in-
fraorbital vein and artery and infraorbital nerve 
that provides skin innervation to the side of the 
nose, anterior part of the cheek, lower eyelid 
and upper lip (2, 3).

on the facial part of the zygomatic bone, on 
the inferolateral part of the orbit, there are 
small foramina, zygomaticotemporal (Zt) and  
zygomaticofacial (Zf) foramina that contain the 
zygomatic nerve and its divisions and branches 
of the infraorbital artery (4). these divisions 
of the zygomatic nerve supply the skin of the 
temple and the cheek (2). 

mAtERIALS AND mEtHODS 
our study was performed by examination 

and measurements of dry adults human skulls 
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from the collection of the Department of Anat-
omy, faculty of Medicine,  UMf „Carol Davi-
la” University.

We examined 21 skulls (42 orbits) and the 
purpose was to evidentiate the foramina in the 
periorbita and highlight the variations. the pa-
rameters that were measured bilaterally includ-
ed the distances from the medial margin of So 
foramen/notch to the midline of the skull, from 
the lower margin of the So foramen to the 
superior orbital rim, from the medial margin 
of the io foramen to the midline of the skull, 
from the superior margin of the io foramen to 
the inferior orbital rim and from the Zf and 
Zt foramina to the orbital margin (fig.1).

the anatomic structures were photographed 
with a digital camera. the anatomic measure-
ments were made with calipers. in case of two 
or more foramina, all the measurements were 
taken into consideration. the data that was 
obtained was analyzed statistically using MS 
office, 2010 excel spread sheet (Microsoft 
Corp., redmond, WA).

RESULtS AND DIScUSSIONS
there was a wide range of variation for each 

foramen and we tried to establish a pattern for 
each one. Single So notch was the most com-
mon pattern (5). A single notch was identified 
in 23 orbits (55%) and a single foramen in 16 

fig. 1.  Periorbital measurements: a. medial 
margin of So foramen to the midline of the skull; 
b. lower margin of the So foramen to the superior 
orbital rim; c. medial margin of the io foramen 
to the midline of the skull; d. superior margin of 
the io foramen to the inferior orbital rim; e. Zf 
foramen to the orbital rim; f. Zt foramen to the 

orbital rim

fig. 2. Anatomical variations of periorbital 
foramen: a. Supraorbital foramen and supraorbi-

tal notch; b. triple infraorbital foramen

fig. 3. Supraorbital foramen 
2 mm wide
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orbits (38%). the presence of a foramen and 
a notch in 2 orbits (5%) (fig. 2) and absence 
of both of it in 1 orbit (2%) were far less fre-
quent anatomic variables.

Supraorbital notch margin is bridged by the 
thickened edge of the orbital septum, so for the 
So notch the only distance that was measured 
was the distance to the midline of the skull (6). 
We observed that the size, form and depth of 
the So foramen are very variable, but our data 
suggest that is 2- 4 mm broad (fig. 3) and its 
lateral boundary is sharper than the medial one. 
the mean distance from the So foramen / notch 
to the skull midline was 22.4 mm, with varia-
tions between 18.5-33.8 mm. the mean dis-
tance from the So foramen to the supraorbital 
rim was 2.5 mm (fig. 4). 

Anatomical knowledge of So foramen / notch 
and its numerous variations can be useful to 
anesthetists for providing appropriate nerve blocks 
or surgeons performing orbit surgery, blepha-
roplasty, brow lifts and other craniofacial surgi-
cal procedures (7,8). All surgical approaches 
on the supraorbital rim should consider avoid-
ing damage to the supraorbital nerve.

A single io foramen was the most common 
finding in 37 orbits (88%). of the 42 orbits 
examined in 4 cases (9.5% ) the infraorbital 
foramen was double and in 1 case it was triple 
(2.5%) (fig. 2). the absence or other variations 
of the infraorbital foramina were not a finding 
in our study. the shape of io foramen is oval, 
semilunar or round with a sharp lateral edge 
(fig. 5) and its mean horizontal diameter was 
3.5 mm (fig. 6). the mean distance from the 
io foramen to the skull midline was 26.2 mm, 
with variations between 20.6 - 30.8 mm. the 
mean distance from the upper margin of io 

foramen to the infraorbital rim was 6.8 mm 
(range 4.8- 10.5 mm). 

other variations for the io foramen that are 
reported in the literature are the presence of the 
accessory foramina, between two and four. these 
foramina are usually smaller and are located su-
perior and medial to the main io foramen (9).

for the Zf foramen the most frequent pat-
tern was the presence of a single hole in 24 
orbits (57%) or its absence in 15 orbits (36%). 
other anatomical variants that were identified, 
but with a relatively low frequency were the 
present of 2 foramina in 2 orbits (5%)  or 3 
foramina in 1 orbit (2%). the mean distance 
from the fZ foramen to the orbital margin was 
9 mm (range 3-18 mm) (fig. 7). 

the Zt was absent in 20 orbits (48%). one 
foramen was found in 18 orbits (43%) and  two 
foramina were found in 4 orbits (9%). the 
mean distance from the ft foramen to the 
orbital margin was 12 mm (range 8-18 mm). 

Among the periorbital holes, the Zt and Zf 
foramina show great variability in both their 
numbers and position. Data from the literature 
show that the number of holes can vary from 0 
to 4 (10). Considering data from embryology 
this variability can be explained by the fact that 
the zygomatic nerve can be trapped within the 
head mesenchyme during the division and the Zf 
and Zt nerves are isolated in different channels 

fig. 4. Measurement method for supraorbital 
foramen height

fig. 5. infraorbital foramen shape description: 
oval with a a sharp supero-lateral edge 

(black arrows)
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or by the fact that the zygomatic bone can have 
one ore more ossification centers (11, 12). 

cONcLUSIONS
Knowing the variability of periorbital fo-

ramina by both anesthesiologists and surgeons 
is important for protection of vasculonervous 
bundles that cross them. the morphology of 

these foramina and its anatomical characteris-
tics are particularly important and may indicate 
the mode of injection of locoregional anesthe-
sia. this fact will prevent injury of the nerves 
and vessels during locoregional anesthesia and 
periorbital surgery either for aesthetic purpos-
es or during osteotomies for accessing the in-
traorbital space.

fig. 6.  Measurement method for infraorbital 
foramen width

fig. 7.  Measurement method 
for the distance between zygomaticofacial 

foramen and orbital rim
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