Surg Radiol Anat (2011) 33:329-335
DOI 10.1007/s00276-010-0698-1

ORIGINAL ARTICLE

A morphometric analysis of supraorbital and infraorbital
foramina relative to surgical landmarks

Bruno Ramos Chrcanovic - Mauro Henrique Nogueira
Guimaraes Abreu - Antonio Luis Neto Custodio

Received: 13 October 2009 / Accepted: 29 June 2010/ Published online: 13 July 2010

© Springer-Verlag 2010

Abstract

Purpose The aim of the study was to examine the dif-
ferent morphometric variations of the supraorbital and
infraorbital foramina of the facial skeleton on human
skulls.

Methods Eighty adult human dry skulls were studied.
Measurements were made to analyze the degree of vari-
ability in the location of the supraorbital and infraorbital
foramina. All measurements were done bilaterally. Varia-
tions were evaluated according to gender and side.
Results  There were 54 female and 26 male crania. Almost
all mean measurements were longer in males than in
females. A statistically significant difference was observed
between the left and the right sides in 4 of 10 measure-
ments. When comparing the morphometric measurements
between left and right sides of male and female crania, 6 of

B. R. Chrcanovic (<)

Av. Raja Gabaglia, 1000/1209-Gutierrez, Belo Horizonte,
MG 30441-070, Brazil

e-mail: brunochrcanovic @hotmail.com

M. H. N. G. Abreu

School of Dentistry, Universidade Federal de Minas Gerais,
Av. Antonio Carlos, 6627-Pampulha, 31270-901 Belo Horizonte,
MG, Brazil

e-mail: mauroh@teacher.com

A. L. N. Custodio

Oral and Macxillofacial Surgery Department,

Pontificia Universidade Catdlica De Minas Gerais,

Av. Dom José Gaspar, 500 Prédio 45-Coracdo Eucaristico,
30535-610 Belo Horizonte, MG, Brazil

e-mail: antonio.custodio @gmail.com

A. L. N. Custodio
Department of Morphology, Institute of Biological Sciences,
Federal University of Minas Gerais, Belo Horizonte, Brazil

22 measurements were statistically higher in men than in
women.

Conclusions The findings suggest that gender should be
taken into account when the foramina studied here are to be
located. The mean location of the infraorbital nerve was
about 6.5 mm inferior to the inferior orbital rim (at the
point where one can palpate the zygomatico-maxillary
suture), about 25 mm from the midline, and about 43 mm
below the supraorbital foramen in the same vertical line.
Extra care should be taken during surgical dissection in the
superior orbital region especially in the middle aspect of
the superior orbital rim. In general, there were changes in
measurements between the genders, but the ratios of these
measurements with the horizontal and vertical measure-
ments chosen remained the same between the genders.

Keywords Human facial skeleton - Morphometric
measurements - Reference points - Supraorbital foramen -
Infraorbital foramen

Introduction

Precise knowledge of the location of reference points in the
oral and maxillofacial area provides important data in local
anesthesia and maxillofacial and plastic surgical operations
[3, 18]. The most certain way to avoid damage to these
structures is to know their location. Among the important
maxillofacial anatomic entities are the neurovascular bun-
dles of the supraorbital and infraorbital foramina. The
cutaneous nerve supply of the maxillofacial region is
largely contributed by these nerves. They are frequently
encountered in a host of maxillofacial procedures, such as
closure of facial wounds, biopsies, scar revisions, cosmetic
cutaneous procedures, and also necessary during various
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endoscopic procedures, which are increasingly being used
for cosmetic facial surgery [12, 31]. Excessive dissection
and retraction close to such neurovascular bundles can
cause scarring, which may lead to entrapment neuropathies
and painful neuralgias [9]. Unless the surgeon is aware of
the most probable site of exit of regional nerves, injury can
occur resulting in bleeding and loss of sensation in corre-
sponding regions of the face [15, 31, 33].

The supraorbital foramen (SOF) is a passage in the
frontal bone for the supraorbital artery and nerve; often
present as a notch bridged only by fibrous tissue at the
junction of the medial and intermediate thirds of the
supraorbital margin. It supplies sensation to a large region
of the forehead and scalp.

The human infraorbital nerve, the continuation of the
maxillary nerve, exits through the infraorbital foramen
(IOF). It then breaks into branches that supply the skin of
the upper cheek, the mucosa of the maxillary sinus, the
maxillary incisor, canine, and premolar teeth and adjacent
upper gingivae, the skin and conjunctiva of the inferior
eyelid, part of the nose, and the skin and mucosa of the
upper lip [27]. It is totally a sensory nerve that requires
anesthetizing for operations in dentistry, plastic surgery,
and ophthalmology. To apply an infraorbital nerve block,
the surgeon needs to palpate the infraorbital rim to identify
the IOF and then insert the needle upward to inject local
anesthetic [24, 30].

The IOF is situated bilaterally on the maxillary bone,
down to the infraorbital border, close to 10 mm, varying
from 4 to 12 mm [5]. This foramen is directed inferior
medial and in it passes the nerve and vessels which have
the same name. It has a relatively big diameter compared to
the SOF and can vary on the form and location [4]. This
foramen has been used from various reference points, e.g.
to determine the morphometric variations of the orbit [20]
and variations in size and symmetry [4], as well as, to
report the presence of accessory foramens [3, 5, 6]. The
location and the possibility of multiplicity of the IOF are
important during periorbital surgery.

In this study, several measurements were made on
cadaveric skulls to analyze the degree of variability in the
location of the SOF and IOF. The locations of the foramina
were analyzed relative to the frequently encountered sur-
gical landmarks and according to gender and side.

Materials and methods

Eighty adult human dry skulls of the Laboratory of Den-
tal Anatomy, Department of Morphology, Institute of
Biological Sciences, Universidade Federeal de Minas Ge-
rais, Belo Horizonte, Brazil were studied. The collections
of crania without mandibles and mandibles were unrelated.
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As a result, matching between these two collections could
not be done, and the data of crania were, therefore, ana-
lyzed separately from those of mandibles. The sample
consists of urban and rural individuals from the region of
the Brazilian state of Minas Gerais who lived in the
twentieth century. There was no data about the death age of
the humans.

According to Ferembach et al. [13], the determination of
gender using the skull is based on 17 primarily morpho-
logical characteristics. Five traits could be attributed with a
probability of 70-80% [14] and were regarded as suffi-
ciently reliable: the glabella, arcus superciliaris, processus
mastoideus, crista supramastoidea, and the overall
impression of the mandible. By combining these five traits
in the analysis, the gender of approximately 91% of the
skulls could be correctly determined [14]. These traits are
usually more pronounced and robust in males. According
to other authors [1], robust supraorbital ridge and occipital
protuberance with a long and broad mastoid process sug-
gest male cranium. The gender determination of the crania
in the present study was performed according to these
criteria observed by these authors [1, 14], except for the
mandible, that is not the purpose of the present study. To
avoid bias from one observer, two investigators examined
all the crania separately in the first step. A meeting was
then arranged between the investigators to make a decision
on conflicting data.

All measurements were done bilaterally and performed
with a stainless steel metric digital caliper with 0.01 mm
precision. Millimeter rulers and specimeter (0.1 mm pre-
cision) were also utilized.

The relative position of the SOF was analyzed with
measurements made from his medial wall to the nasal
skeletal midline (SOF-NSM), from his lateral wall to the
temporal crest of the frontal bone (SOF-TCFB) (both
perpendicular to the midline of the face), and from his
superior wall to the superior wall of the IOF (SOF-IOF)
(parallel to the midline of the face). The identification
between supraorbital foramen and notch (SON) was made
(Fig. 1).

The relative position of the IOF was analyzed with
measurements made from his superior wall to the inferior
orbital rim (IOF-IOR), from his medial wall to the maxil-
lary skeletal midline (IOF-MSM) (both parallel to the
midline of the face), from his medial wall to the lateral rim
of the piriformis aperture (IOF-PA) (perpendicular to the
facial midline), from his medial-inferior wall to the anterior
nasal spine (IOF-ANS), and from his superior wall to the
zygomaticomaxillary suture at the level of the inferior
orbital rim (IOF-ZMS). His medial-lateral width was also
measured. The relative vertical position of the IOF in
relation with the SOF was analyzed (medial, lateral,
coincident).
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The angle between the line passing the anterior nasal
spine and the infraorbital foramen and the horizontal plane
(ANS-IOF-HP) was evaluated, and calculated on digital
photographs using the VistaMetrix® software (SkillCrest,
Version 1.36.0, 2009). The middle facial third height
(MFTH) (distance from the anterior nasal spine to the
Nasion) and the largest width of the piriformis aperture
(PA width) were measured.

A ratio was made between six measurements (IOF-PA,
IOF-MSM, IOF-ANS, SOF-NSM, SOF-TCFB, and PA
width) and a chosen standard horizontal measurement
(distance between the left and right frontozygomatic
sutures, in the medial face of the orbital wall—FZS-FZS).
Similarly, a ratio was made between four measures (IOF-

Fig. 1 ANS anterior nasal spine, ANS—-IOF-HP angle between the
line passing the anterior nasal spine and the infraorbital foramen and
the horizontal plane, IOF infraorbital foramen, /OR inferior orbital
rim, MSM maxillary skeletal midline, NSM nasal skeletal midline, PA
piriformis aperture, SOF supraorbital foramen, SON supraorbital
notch, TCFB temporal crest of the frontal bone, ZMS zygomatico-
maxillary suture at the level of the inferior orbital rim

ANS, IOF-IOR, SOF-IOF, and ANS-IOF-HP) and a chosen
standard vertical measurement (MFTH). These ratios were
made considering the right and left sides separately. A total
of 38 ratios were analyzed. The aim was to determine
whether the possible variations of measurements between
genders could have been just a ratio variation.

All measurements were carried out by B.R.C. The
information was tabulated and from these measurements
means and standard deviations (mean £ SD) were calcu-
lated. Basic descriptive statistics were employed to analyze
the data obtained using standard software (Excel®,
Microsoft Corp.). The mean, standard deviation, minimum
and maximum for each of the measurements were assessed.
Variations were evaluated according to gender and side.
Kolmogorov—Smirnov test was performed to evaluate the
normal distribution of the morphometric variables. Paired
t test and Wilcoxon test, when indicated, were performed to
compare each of the morphometric variables between the
left and right side of the skull. Student’s ¢ test and Mann—
Whitney test, when indicated, were performed to compare
the morphometric variables in relation to gender. Statistical
differences were considered when the P value was less than
0.05. All analysis was performed using SPSS version 17.0.

Results

There were 54 female and 26 male crania according to the
standard criteria used in forensic medicine. When mea-
surements of the foramina of both sides are considered,
there are 160 SOF and 160 IOF (52 foramina in male and
108 in female crania). The data concerning these mea-
surements are in Table 1. All mean values except one (the
angle ANS-IOF-HP) were higher in male than in female
skulls.

Table 1 Comparison in measurements between male and female crania, and all crania

Side measurement Male (n = 52) Female (n = 108) Both (n = 160)
Min Max Mean (£SD) Min Max Mean (£SD) Min Max Mean (£SD)

SOF-NSM 18.63 42.72 28.06 (£5.24) 17.99 37.06 26.45 (£3.66) 17.99 42.72 26.98 (+4.29)
SOF-TCFB 15.36 30.40 23.73 (£4.40) 12.44 31.79 23.49 (+3.80) 12.44 31.79 23.57 (£4.00)
SOF-IOF 34.57 50.83 43.43 (£3.24) 36.90 50.49 42.67 (£3.03) 34.57 50.83 42.92 (£3.11)
IOF-IOR 3.65 12.14 6.63 (£1.75) 3.21 10.13 6.35 (£1.67) 3.21 12.14 6.41 (£1.69)
IOF-MSM 21.52 33.08 26.48 (+2.58) 18.33 30.72 24.67 (£2.41) 18.33 33.08 25.26 (£2.60)
IOF-PA 12.53 20.14 15.44 (£1.79) 10.48 19.36 14.37 (£2.04) 10.48 20.14 14.72 (£2.02)
IOF-ANS 29.81 40.65 33.81 (£2.23) 24.94 37.12 31.70 (£2.51) 24.94 40.65 32.38 (£2.61)
IOF-ZMS 3.40 12.55 6.64 (£1.89) 3.36 10.18 6.49 (£1.58) 3.36 12.55 6.54 (£1.68)
IOF width 1.48 5.02 3.31 (+0.81) 1.40 7.01 3.20 (£0.81) 1.40 7.01 3.23 (£0.81)
ANS-IOF-HP 20.20 44.70 30.57 (£5.92) 17.90 43.40 31.98 (£5.02) 17.90 44.70 31.52 (£5.35)

Distances in mm and angle in degrees

@ Springer



332

Surg Radiol Anat (2011) 33:329-335

Table 2 Comparison in measurements between right and left sides

Side measurement Right (n = 80) Left (n = 80) P value
Min Max Mean (£SD) Min Max Mean (£SD)
SOF-NSM 18.61 37.84 26.43 (£3.77) 17.99 42.72 27.52 (+£4.71) 0.012*
SOF-TCFB 15.25 31.79 24.32 (+4.00) 12.44 29.43 22.81 (£3.87) <0.001*
SOF-IOF 36.90 50.83 4271 (£3.02) 34.57 50.49 43.12 (£3.21) 0.092*
IOF-IOR 3.54 9.79 6.30 (£1.67) 3.21 12.14 6.52 (£1.72) 0.0527%#3
IOF-MSM 18.33 31.84 24.86 (£2.75) 19.37 33.08 25.66 (£2.39) 0.003*
IOF-PA 10.48 20.14 14.65 (£2.10) 10.78 19.10 14.79 (£1.96) 0.495*
IOF-ANS 25.82 37.12 3246 (£2.52) 24.94 40.65 32.30 (£2.72) 0.402%*
IOF-ZMS 3.78 10.30 6.57 (£1.63) 3.36 12.55 6.51 (£1.75) 0.666*
IOF width 1.40 7.01 3.25 (£0.96) 1.84 4.65 3.22 (£0.62) 0.673%*
ANS-IOF-HP 17.90 43.90 30.54 (£5.06) 20.20 44.70 32.51 (£5.49) <0.001*

Distances in mm and angle in degrees
* Paired t test

** Wilcoxon test

The comparison between the measurements of the right
and left foramina are summarized in Table 2. A statisti-
cally significant difference was observed between the left
and the right sides of the distances SOF-NSM (P = 0.012),
SOF-TCFB (P < 0.001), IOF-MSM (P = 0.003), and the
angle ANS-IOF-HP (P < 0.001). No significant difference
was found between the left and right sides in the other
measurements.

The comparison between the measurements of right
and left side of male and female crania are summarized
in Table 3. The measurements SOF-NSM right side
(P = 0.012), IOF-MSM right (P = 0.007) and left side
(P = 0.001), IOF-PA left side (P = 0.011), IOF-ANS right
(P = 0.001) and left side (P < 0.001) were statistically
higher in male crania than in female crania.

The IOF was on the sagittal plane passing through the
SOF in 52.50% (n = 84) of the cases, lateral to the plane in
28.75% (n = 46), and medial in 18.75% (n = 30). The
SOF was present in 52.50% (n = 84) and the SON in
47.50% (n = 76). IOF was found in all crania. Single IOF
was seen in all cases. There were 29 cases of double SOF
(18.13%) and 2 cases of triple SOF (1.25%).

The study of proportions showed statistically significant
differences in only three ratios between male and female
crania: right (P = 0.027) and left IOF-ANS/MFTH
(P = 0.008), and left ANS-IOF-HP/MFTH (P = 0.010).

Discussion
The frequency of occurrence of SOF or SON varies in
different populations. In the present study, 47.50% of the

supraorbital foramina were in fact notches, not foramen.
This is inconsistent with the previous reports that
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Table 3 Comparison in measurements between male and female

crania

Gender Male (n = 26) Female (n = 54) P value
Measurement Mean (£SD) Mean (£SD)

SOF-NSM Right 27.94 (£4.48) 25.70 (£3.18) 0.012*
SOF-NSM Left 28.17 (£6.00)  27.21 (£3.98) 0.462*
SOF-TCFB Right 24.19 (£4.38) 24.39 (£3.85) 0.840*
SOF-TCFB Left 23.26 (+£4.46) 22.60 (£3.57) 0.475*
SOF-IOF Right 43.28 (£3.17) 42.44 (£2.93) 0.244*
SOF-IOF Left 43.58 (£3.37) 42.89 (£3.14) 0.378*
IOF-IOR Right 6.43 (£1.65) 6.23 (£1.69) 0.685%**
IOF-IOR Left 6.64 (£1.87) 6.47 (£1.66) 0.475%
IOF-MSM Right 26.03 (£2.67) 24.29 (4+2.63) 0.007*
IOF-MSM Left 26.93 (£2.46) 25.06 (£2.12) 0.001*
IOF-PA Right 15.30 (£1.85) 14.33 (£2.15) 0.053*
IOF-PA Left 15.58 (£1.75) 14.40 (£1.95) 0.011*
IOF-ANS Right 33.78 (£1.89) 31.83 (£2.55) 0.001*
IOF-ANS Left 33.83 (£2.57) 31.56 (£2.49) <0.001*
IOF-ZMS Right 6.61 (£1.61) 6.55 (£1.66) 0.863*
IOF-ZMS Left 6.67 (£2.17) 6.43 (£1.52) 0.620*
IOF width Right 3.29 (£1.00) 3.23 (£0.95) 0.797*%*
IOF width Left 3.34 (£0.57) 3.16 (£0.64) 0.244*
ANS-IOF-HP Right 30.18 (£5.66) 30.71 (+4.79) 0.662*
ANS-IOF-HP Left  30.96 (+6.25) 33.26 (+4.97) 0.080*
PA width 2598 (£2.07) 25.11 (£2.02) 0.079*
MFTH 50.58 (£4.71) 49.34 (£3.48) 0.189*

Distances in mm and angle in degrees

* Student’s ¢ test

** Mann—Whitney test

demonstrated the higher incidence of the supraorbital notch
than foramen, ranging from 69.9 to 92.5% [3, 7, 11, 12,
23, 31]. Other studies have reported that North East Asians
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and North Americans from an Arctic region [16], Mexicans
[6] and Chinese [10] showed a higher frequency of SOF
than other populations. The presence of a foramen rather
than a notch implies that the supraorbital neurovascular
bundle is relatively fixed in position and therefore at a
greater risk during surgical dissection, as during retraction it
is more likely to be stretched. Therefore, in populations
with a greater incidence of supraorbital foramina, extra care
has to be exercised during reflection of scalp flaps [10].

Comparison of the mean distances of the SOF from the
midline in studies across various ethnic groups showed that
the difference in measurement of this parameter was within
2-4 mm [2, 3, 11, 12, 15]. The comparison of the mean
distances of the IOF from the midline in these same series
yielded similar results. From a surgical viewpoint, this
degree of variation may not be significant. However, the
distances SOF-NSM and SOF-TCFB showed greater vari-
ation than the IOF-MSM in the present study, showing that
the location of SOF is more subject to variations in position
than the IOF (Table 1).

Our results showed that the mean distances from the
SOF to midline were 26.98 + 4.29 mm. Furthermore, we
also observed that this distance of female -crania
(26.45 £ 3.66 mm) appeared to be smaller relative to
those of male crania (28.06 £ 5.24 mm). The similar
finding that this distance in females was shorter has been
previously reported [12]. Previous studies have shown poor
symmetry between sides [33]. Examples of sexual and
racial osteologic differences are fairly common [17]. Thus,
it is worth noting that gender and side can significantly
affect these parameters. Other mean distances were also
higher in male than in female crania, as the mean distances
SOF-IOF, IOF-MSM, IOF-PA, and the IOF-ANS. The
mean distances SOF-TCFB, IOF-IOR, IOF-ZMS, and IOF
width were almost equal between the genders, although
always showing a little higher distance in male crania
(Table 1). Thus, the present findings suggest that gender
should be taken into account when the SOF and the IOF are
to be located, as the distances may be longer in males than
in females. However, when considering mean measure-
ments statistically different between men and women
(Table 3), it was identified that only the measures left IOF-
PA (P = 0.011), right (P = 0.007) and left IOF-MSM
(P =0.001), right (P =0.001) and left IOF-ANS
(P < 0.001), and right SOF-NSM (P = 0.012) were higher
in men than in women. Sexual dimorphism is a well-known
phenomenon in human crania, being estimated by Pfitzner
in 1901 [25] that the head breadth of female subjects was
96% of that in male subjects. This may partially explain
these observed larger distances. Only the angle between the
line passing the ANS and the IOF and the HP had the mean
value a little higher in female crania in comparison with
male crania (31.98 vs. 30.57). However, only 3 of 38 ratios

were statistically significant between male and female
skulls in the present study, meaning that in general there
were changes in measurements between the genders, but
the ratios of these measurements with the horizontal and
vertical measurements chosen remained the same between
the genders. It is noteworthy that both the left and right
IOF-ANS/MFTH proportions showed statistically signifi-
cant differences between the genders, meaning that the
measurement IOF-ANS is actually greater in male than in
female skulls.

Palpating the SON alone is not sufficient in locating the
supraorbital neurovascular bundles in all cases, and it is
difficult intraoperatively to exactly identify the midline of
the skull [12, 15]. The temporal crest may be a better
landmark for intraoperative localization of the supraorbital
nerve [12] and therapeutic blockade of supraorbital nerves
in migraine patients [9]. Therefore, the use of the
23.57 mm measurement from the temporal crest of the
frontal bone may be a better landmark for performing a
coronal approach in Brazilians (Table 1).

The IOF was observed in every specimen from our
collection. A number of review articles on the surgical
anatomy of the orbit describe the IOF as lying 4-5 mm
below the inferior margin of the orbit [17, 29, 35], whereas
others describe this distance as being greater than 10 mm
[32, 35]. Such disparity may be partially explained by the
use of information obtained from old anatomy texts [17,
32, 35] or studies of dried human skulls [29], which often
did not provide a description of which reference point on
the inferior orbital rim was used to determine the distance
between it and the IOF. Furthermore, the objectives of the
prior studies were not focused on the infraorbital anatomy,
but rather on the anatomy of the orbit. There was also no
significant difference between the sexes and the sides for
this measurement (IOF-IOR) in the present study, and the
mean distance found was 6.41 (£1.69).

The closest estimation of the location of the IOF should
be used when planning regional nerve blockade. One study
suggested a technique that involves infiltrating an anes-
thetic solution in an area defined by dropping a vertical line
from the palpable supraorbital notch to about 10-15 mm
below the inferior orbital rim [24]. In another transcuta-
neous approach, a point of injection medial to the upper
nasolabial groove, a few millimeters lateral to the alar
groove and 4-7 mm below the inferior orbital rim, was
described [36]. According to the results of Aziz et al. [3], it
may be more effective to infiltrate an anesthetic solution in
the area that is (1) 24-29 mm lateral to the facial midline
and in a line perpendicular to the facial midline, (2) about
8 mm below the infraorbital rim, and (3) in the same
vertical plane as the first premolar tooth. This technique
may be more reliable in the 50% of cases in which the
supraorbital notch and the infraorbital nerve are not in the
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same vertical plane. As per the measurements in this study,
the best site for local anesthetic block for the infraorbital
nerve would be about 6.5 mm inferior to the inferior orbital
rim (at the point where one can palpate the zygomatico-
maxillary suture), about 25 mm from the midline, and
about 43 mm below the SON/F in the same vertical line.

The average length of the line from the SOF to the IOF
was 45.6 mm in one study [11] and 44.95 £ 2.96 in
another [2], a value slightly higher than the one found in
this study (42.92 mm). Our finding is very similar to the
measurements found by Aziz et al. [3], with mean values
from 42.2 to 43.3 mm.

As in the study of Agthong et al. [1], we decided to
measure the angle between the line passing the ANS and
the IOF and HP. According to these authors, this angle was
measured since the distance from this foramen to midline is
likely to be affected by the anatomy of nasal bones and
cartilages, which varies among individuals and races. The
anterior nasal spine can be located in living subjects, and
its position is not affected by the anatomy of nose, thereby
making the data derived from this method of measurement
more applicable to clinical settings. The angle measured
from the line passing the ANS and the IOF to horizontal
line may improve the accuracy of determination of the
location of this foramen in clinical situations. Agthong
et al. [1] found a mean angle of 25.1° £ 0.4° on the right
side and 26.8° + 0.4° on the left side. We found higher
values; 30.54° £ 5.06° on the right and 31.98° £ 5.02° on
the left side. Agthong et al. [1] found 7.8 and 8.0 mm (right
and left sides, respectively) as the mean IOF-IOR distance,
and in the present study the same mean distances were 6.30
and 6.52 mm. As the mean angle was lower and the mean
distance IOF-IOR was higher in the present study than in
the study of Agthong et al. [1], it might be assumed that the
IOF is positioned in a higher location in relation to the
middle facial third in Brazilians than in Thais, if Agthong
et al. [1] had measured the MFTH, as we did.

A statistically significant difference was observed
between the left and the right sides of the distances SOF-
NSM (P = 0.012), SOF-TCFB (P < 0.001), IOF-MSM
(P = 0.003), and the angle ANS-IOF-HP (P < 0.001) in
the present study. Three (SOF-NSM, SOF-TCFB, and IOF-
MSM) of these four measurements with significant differ-
ence between the sides show that there may have been
great variability in the positions of IOF and SOF in relation
to the facial midline.

Aziz et al. [3] found in 50% of the cases that the IOF is
situated in the same vertical plane as the SOF, with 36.4%
observed by Chung et al. [11], and with 52.50% in this
study. The only other relation encountered by Chung et al.
[11] was the IOF lateral to the plane of SOF. They did not
find a medial relationship, as found in the present study
(18.75%). This locational relationship would be helpful
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clinically to determine the location of the IOF, by palpation
of the supraorbital notch.

Single IOF was seen in all cases in the present study;
there were 29 cases of double SOF (18.13%) and 2 cases of
triple SOF (1.25%). Surgeons should realize that multiple
foramina may exist in a minority of the patients, and injury
to any branch can result in a sensory deficit [3]. Multiple
SON/F and IOF have been found in various frequencies
among racial groups [3, 6, 26]. When a surgeon makes an
attempt to infiltrate these nerves, the anesthesia will not be
sufficient if there is an accessory nerve [22]. Double and
triple IOF, or accessory foramina, were reported as
2.2-18.2 and 0.5-1.28%, respectively, in several studies [3,
6, 8, 19, 21, 26]. The accessory IOF was stated to be
superior and medial to the main foramen in 79.6% of
specimens with single accessory foramen [8].

Conclusions

All these findings are important for performing local nerve
block and surgery in the forehead and the periorbital
regions in order to avoid the neurovascular structures
passing through these two foramina. As per the measure-
ments in this study, the best site for local anesthetic block
for the infraorbital nerve would be about 6.5 mm inferior to
the inferior orbital rim (at the point where one can palpate
the zygomatico-maxillary suture), about 25 mm from the
midline, and about 43 mm below the SON/F in the same
vertical line. Extra care should be taken during surgical
dissection in the superior orbital region especially in the
middle aspect of the superior orbital rim. Some intra-ethnic
and interethnic variations in the position of the SOF and
IOF nerve may exist, and thus these mean distances found
may vary from population to population.

Our findings suggest that gender should be taken into
account when the foramina here studied are to be located,
as the distances may be longer in males than in females. In
general, there were changes in measurements between the
genders, but the ratios of these measurements with the
horizontal and vertical measurements chosen remained
the same between the genders.
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