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Supraorbital foramen and supraorbital notch morphometry- An assured aid to target the
supraorbital nerve

Naveen Kumar!, Ravi Bhaskar’, Anjana S°, Satheesha K.S?, Surekha Shetty D°, Ashwini Aithal P°

Abstract:

Introduction: Supraorbital neuralgia is manifested with pain and tenderness at the distribution of the
supraorbital nerve (SN). Explicit knowledge of the location of SN is vital for clinicians performing regional
nerve blocks to relieve the pain. In the present study, detailed measurements of the supraorbital foramen
(SOF) and supraorbital notch (SON) of South Indian skulls are presented, and the data are compared with
those from other populations. Methodology: One hundred SON/SOF were assessed morphometrically from
50 dried adult human skull. Relevant morphometric measurements were performed using Vernier caliper.
The parameters used were horizontal and vertical diameters of SON/SOF, distance between SON/SOF
from the supraorbital rim; SOF to the nasal skeletal midline; SOF to the temporal crest of the frontal bone,
and SOF to the superior wall of the IOF. Data was analyzed using SPSSv16.0. Results: SON was more
frequently found than SOF. The mean distance of SON/SOF to the nasal midline was 24.77 mm on right
side and 23.36 mm on left side. The mean distance of SON/SOF to the temporal crest of frontal bone was
30.22 mm on both sides. Mean distance between SON/SOF to infraorbital foramen was 39.71 mm on right
side and 40.41 mm on left side. Mean height of SOF was 1.38 mm on the right side and 1.31 mm on the left
side. Mean transverse diameter of SON was 3.93 mm. Conclusion: Differences exist in the dimensions and
position of SOF/SON among different races and people of other regions. Anatomical knowledge of SON/
SOF is essential in facilitating craniofacial surgical procedures and in the treatment of neuralgia.
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Introduction:

The most essential anatomic entities for maxillofacial
and plastic surgery operations are the supraorbital and
infraorbital neurovascular bundles. The supraorbital
foramen (SON) is located at the medial part of the
supraorbital margin. Clinically supraorbital foramina

are regarded as two types. If it is complete, it is of
hole type; when it is incomplete, it is viewed as notch
type '. Anatomically, ‘hole type’ is the supraorbital
foramen, whereas the ‘notch type’ is the supraorbital
notch (SON). Previous morphometric analysis studies
have reported that SON frequencies are higher than
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the SOF 2. Both these have a different relationship
with the supraorbital nerve, the terminal branch of
the ophthalmic division of the trigeminal nerve.
The supraorbital nerve is prone to traumatic injury
because of its superficial location 3. In the incidence
of SOF, the course of the supraorbital nerve remains
unchanged, and hence puncturing at the foramen could
readily damage the nerve. However, in the SOF, the
supraorbital nerve may show inner or outer deviation
and thus may not travel through the vicinity of the
foramen *. Aforesaid, anatomically variant relation
of supraorbital nerves with the foramen or notches
would mislead the puncturing site for radiofrequency
therapy. Moreover, the surgical approach to the
exact location of the supraorbital foramen/notch is a
delicate task and needs to be precise. Hence detailed
knowledge of its anatomy is required to accomplish
the appropriate surgical outcomes °.

latrogenic injury to the neurovascular bundle at the
SOF/SON may cause paresthesia or lead to anesthesia
6, Supraorbital neuralgia or migraine is manifested
with pain and tenderness at the distribution of
the supraorbital nerve. Precise diagnosis of the
symptoms of neuralgia is decisive in choosing
suitable therapies. Palpating method to confine the
SON/SOF in managing migraine headaches is no
longer advisable. At times supraorbital nerve block
is the choice of treatment® 7. The supraorbital nerve
blocks are also performed in the region of supra-
orbital foramen during procedures such as the closure
of facial wounds, debridement, biopsies, and other
cosmetic cutaneous procedures ®. Without awareness
regarding the site of exit of regional nerves, injury can
occur, resulting in loss of sensation in corresponding
regions of the face °. Therefore, detailed knowledge
regarding the supraorbital foramen and morphometric
measurements involving the various distances
from SOF to the local landmarks such as nasion
(nasal midline), the temporal crest of the frontal
bone, supraorbital margin, and infraorbital foramen
shall provide easy access to the SOF for surgical
interventions.

This anatomical study aimed to investigate the
bilateral configuration and locality of the SOF or
SON in the skulls of the South Indian population.
The locations of the foramina were measured relative
to the frequently encountered surgical landmarks on

the skull and analyzed based on gender and side.
Method and Material:
One  hundred SOF/SON

were assessed

morphometrically from 50 dried adult human skull
with intact bony orbit (R=50 and L= 50) in this study.
The presence of supraorbital notch or foramina were
ascertained bilaterally and relevant morphometric
measurements were performed using Vernier caliper.
The identification between supraorbital foramen
(SOF) and notch (SON) was made (Figure 1). In the
presence of SOF, the horizontal and vertical diameters
of the foramen were measured. The relative position
of the SOF was analyzed with measurements made
from SOF to the nasal skeletal midline (SOF-NSM),
from SOF to the temporal crest of the frontal bone
(SOF-TCFB), from SOF to the superior wall of the
infraorbital foramen (SOF-IOF) and from SOF to
supraorbital rim (SOR). All values were tabulated
and from these measurements and mean, standard
deviations (mean = SD) were calculated. Descriptive
statistics and t-test were used to analyze the data
using SPSS v 16.0. Measurements were evaluated
according to gender and side. A statistically significant
difference was considered when the p-value was less
than 0.05.

Ethical clearance: Not applicable
Results

There were 14 female and 36 male crania according
to the standard criteria used in forensic medicine.
When measurements of the foramina of both sides
are considered, there were 36 SOF and 62 SON.
SOF/SON was absent in 2 crania on the right side
and in 1 cranium on the left side. There was presence
of an accessory SOF on both the sides. The data
concerning these measurements are in Table 1.
Transverse and vertical diameter of SON/SOF was
higher in female than in male skulls. Whereas the
measurement of distance between SON/SOF with
bony landmarks was higher in males compared to
female skulls. There was a statistically significant
difference between SOF-SOR measurement. The
comparison between the measurements of the right
and left foramina are summarized in Table 2. No
significant difference was present between the right
and left side measurements. The comparison between
the measurements of right and left side of male and
female crania are summarized in Table 3. Among
the measurements, distance between SOF-SOR right
(P<0.05) and left side (P<0.05) were statistically
higher in male crania than in female crania.

Discussion

Precise knowledge regarding the location of the
supraorbital foramen is essential for clinicians in
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performing surgeries over the supraorbital margin.
Hence, the present study measured the exact location
and dimensions of the foramen/notch in adult human
skulls, and the findings are compared with previous
studies. The formation of foramen results from
the ossification of the periosteal ligament located
below it '°. Incomplete ossification of this ligament
causes a slight gap at the lower margin resulting in
an incomplete foramen ' In the present study, the
frequency of occurrence of the SON was 63.2%, and
the SOF was 36.7% whichis closer inrange to previous
studies 2. Studies have shown that the position of
supraorbital foramina/notches is not constant '.
Hence, the localization of SOF or SON may not be
similar for individuals with different geographic and
climatic conditions. This is evident from the study
report by Agnieszka et al., According to them, the
prevalence of SON is more in the populations from
the warm region than in the cold, and the location of
SOF or SON is higher in position in the people of
cold climate regions 2. Our findings emphasize the
ethnic variations in the occurrence of SOF/SON as
supported by other studies. Studies from Northeast
Asians and North American region !4, Mexicans
15, Chinese '® showed a higher frequency of SOF
occurrence than other populations. The supraorbital
foramen is at greater risk during surgical dissection,
as during retraction, the supraorbital neurovascular
bundle is more likely to be stretched. In populations
with a greater incidence of supraorbital foramina,
extra care must be exercised during the reflection of
scalp flaps '°.

The SOF/SON measured approximately 23 mm in
female crania and 24 mm in male crania from the
nasal midline. Previous studies reported similar
measurements where the distance between the SOF/
SON and the midline ranged between 20-30 mm !7- 18,
A much lengthier (29 mm) distance between the SOF
and midline was observed in a study conducted on a
different population '°. The mean transverse diameter
of SON was 3.92 mm on both the sides and the mean
transverse diameter of SOF was 2.37 mm on right
side and 2.09 mm on left side. It was interesting to
note that the transverse diameter of SON and SOF
was slightly higher in female skulls compared to
male skulls. These diameters were somewhat less
when compared to previous studies done on Indian
skulls ¢. The size of the SOF/SON reflects the
thickness of the supraorbital nerve and the caliber of
supraorbital vessels. Previous studies have reported
that the supraorbital notches with width less than 5
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mm showed at least one accessory foramen which
indicates the early division of supraorbital nerve
and their exit through the accessory foramina. The
horizontal distance measurement of the SON/SOF
helps in avoiding injury to supraorbital nerves and
vessels during bow surgery. Similarly, to execute the
access incision to approach the location of the SOF,
prior knowledge of distance from the supraorbital
rim as a closest determination of the SOF location is
often considered as landmark ?°. Supra orbital nerve
block therapy necessitates managing neuropathic pain
caused by the post traumatic supraorbital nerve injury
21, The nerve in such cases is blocked by injecting
the anesthetic drug approximately 2 cm lateral to the
supraorbital notch #. It was also noted in the present
study that there was complete absence of SOF/SON
in 3 skulls. Complete absence of foramen/notch may
deprive the supraorbital neurovascular structures,
the protection and make them more vulnerable to
injuries at the supraorbotal margins.

The morphometric measurements using dried skulls
have unique significance over other methods such
as radiological or intraoperative procedures as the
former gives a whole integrated morphology of the
foramen/notches?. The importance of morphometric
study of the SOF/SON and IOF gains a special
attention and popularity in invasive surgical
approaches which are having limited visibility **
%, Surgical procedures in the forehead and temple
region, brow lifting (blepharoplasty), have gained
importance as substantial components of managing
the aging face. Adequate knowledge of forehead
anatomy, especially the supraorbital region, is
essential for performing these cosmetic surgeries
%, Injury to the supraorbital neurovascular bundle
might lead to hematoma formation, anesthesia or
hypoesthesia in the area of the forehead, necrosis
of parts of the forehead flap leading to hair loss. In
frontal sinus obliteration, orbital decompression, and
exploration for the fractures and orbital exenteration,
the location of SOF/SON and its measurements from
the supraorbital rim are used as reference points "%,
Therefore, the present study can serve as a guide
for anesthetic, diagnostic, therapeutic or invasive
surgical purposes.

Conclusion

Supraorbital ~morphometry is essential for
performing surgical interventions in the region of
the forehead and the periorbital areas. Some intra-
ethnic and interethnic variations in the position of
the SOF/SON may exist; thus, these mean distances
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found may vary from population to population. Our
findings suggest that gender should be considered
when locating the foramina as the measurements
may be lengthier in males than in females. There
may be an accessory supraorbital foramen and is
more frequently seen lateral to the main SOF/SON.
The present study adds information to the literature
concerning the morphometry of supraorbital
foramina and the distances of these foramina from
surgically encountered landmarks, which might
facilitate invasive procedures without causing any
injury to the surrounding vital structures.
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Figure 1: Figure showing the skull with presence
of both supraorbital notch (right side arrow) and
supraorbital foramen (left side arrow)

Table 1: Comparison in measurements between male and female crania

Male (n=36) Female (n=14)
Parameters
(Measurements in mm) (Measurements in mm)
Mean+SD Minimum Maximum Mean+SD Minimum Maximum
Transverse diameter of
3.82+1.85 0.97 7.75 4.05+1.72 1.33 7.36
SON
Transverse diameter of
2.15+0.95 0.84 5.87 2.85+1.02 1.20 3.80
SOF
Vertical diameter of SOF 1.35+£0.41 0.52 2.70 1.39+0.37 0.77 1.64
Distance between SOF and
2.50+1.09 0.86 5.56 1.50+0.42* 0.90 1.87
SOR
Distance between SOF and
24.46+3.17 18.14 32.13 23.23+3.10 18.31 30.56
NSM
Distance between SOF and
30.31+2.89 24.08 37.40 30.05+2.80 23.44 34.94
TCFB
Distance between SOF and
40.24+3.51 3431 49.23 39.67+3.03 34.47 45.59
IOF

SOF-supraorbital foramen, SOR-supraorbital rim, NSM-nasal skeletal midline, TCFB- temporal crest of the

frontal bone, IOF-infraorbital foramen. *p<0.05.
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Table 2: Comparison in measurements between right and left sides

Right side (n=49) Left side (n=50)
Parameters
(Measurements in mm) (Measurements in mm)
Mean£SD Minimum Maximum Mean+SD Minimum Maximum
Transverse diameter of
3.93£1.78 0.98 6.53 3.92+2.21 0.97 7.75
SON
Transverse diameter of
2.37+£0.97 0.91 4.09 2.09+ 1.20 0.84 5.87
SOF
Vertical diameter of SOF 1.38+ 0.37 0.82 2.10 1.31£0.52 0.52 2.70
Distance between SOF and
2.58+ 1.46 0.86 5.56 2.05+0.96 0.98 4.57
SOR
Distance between SOF and
24,77+ 3.32 18.31 32.13 23.36+ 3.18 18.14 31.37
NSM
Distance between SOF and
30.22+ 2.89 24.08 37.40 30.22+ 2.80 23.44 34.96
TCFB
Distance between SOF and
39.71+ 3.03 3431 47.19 40.41+ 3.18 34.51 49.23
IOF

SOF-supraorbital foramen, SOR-supraorbital rim, NSM-nasal skeletal midline, TCFB- temporal crest of the

frontal bone, IOF-infraorbital foramen.

Table 3: Comparison in measurements between male and female crania based on side

Parameters Male (n=36) Female (n=14)
(Measurements in mm) (Measurements in mm)
Transverse diameter of SON right 3.95+1.85 3.90 +1.72
Transverse diameter of SON left 3.68+2.45 4.20+1.95
Transverse diameter of SOF right 2.24+0.95 3.31+0.67
Transverse diameter of SOF left 2.04+1.28 2.27+1.02
Vertical diameter of SOF right 1.37£0.41 1.43+0.18
Vertical diameter of SOF left 1.32+0.57 1.31+0.37
Distance between SOF and SOR right 2.83+1.48 1.39+0.42*
Distance between SOF and SOR left 2.15+1.09 1.7240.12*
Distance between SOF and NSM right 24.96+3.63 24.27+2.36
Distance between SOF and NSM left 23.89+£3.17 22.53£3.10
Distance between SOF and TCFB right 30.25+3.02 30.13£2.65
Distance between SOF and TCFB left 30.36+2.76 29.99+2.92
Distance between SOF and IOF right 39.88+3.03 39.24+3.08
Distance between SOF and IOF left 40.65+3.51 40.04+2.67

SOF-supraorbital foramen, SOR-supraorbital rim, NSM-nasal skeletal midline, TCFB- temporal crest of the
frontal bone, IOF-infraorbital foramen. *p<0.05.
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