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ABSTRACT

Morphometric analysis of the supraorbital and

infraorbital foramina in Koreans

Jeong, Goosoo
Advisor: Prof. Kim, Heung-Joong, Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Knowledge of the location of the maxillo-facial foramina is essential for
regional nerve blocks and endoscopic surgical procedures to avoid nerve injury
passing through these foramina. The purposes of this study were to determine
the locations of the supraorbital foramen (SOF) and the infraorbital foramen
(IOF) related to medial canthus (MC), and to analyze the morphology of these
foramina.

Thirty-two embalmed cadavers (64 sides, mean age: 64.1 years) and 33 dry
skulls (66 sides) were used. The distances from the SOF, IOF, and MC to facial
midline were directly measured on the cadavers using digital Vernier caliper.
The vertical and horizontal distances of the SOF and IOF relative to the medial
canthus were Indirectly measured on the digital photographs using image

analyzer software. The vertical and horizontal diameters of the IOF, and its
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location in relation to maxillary tooth were evaluated on the dry skull. Statistical
analysis was performed using one-way ANOVA with declaration of significant
difference when P < 0.05.

The mean distances of SOF, MC, and IOF to the facial midline were 24.13 mmn,
15.00 mm, and 29.11 mm, respectively. The SOF was located 18.99 mm superior and
9.05 mm lateral to the medial canthus. The distance between the medial canthus
and the SOF was 22.67 mm, and the vertical angle (Angle 1) between these
structures was 24.36° superolaterally. The IOF was located 26.69 mm inferior and
13.53 mm lateral to the medial canthus. The distance between the medial canthus
and IOF was 30.82 mm, and the vertical angle (Angle 2) between these structures
was 26.59° inferolaterally. In the this study, spraorbital notch (SON) was found
more frequently than the SOF. The mean vertical and horizontal diameters of
IOF were 3.36 mm, 3.45 mm, respectively. IOF was most commonly found in the
same vertical plane with the second upper premolar.

In conclusion, these results are important for performing local anesthetic, facial
plastic surgery, and other invasive procedures in the forehead and periorbital
region to prevent Injury of neurovascular bundles passing through these

foramina.

Key Words: supraorbital foramen, infraorbital foramen, medial canthus,

soft-tissue landmark
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Fig. 1. The parameters of the supraorbital and infraorbital foramina in relation
to medial canthus. FM, facial midline; SOF, supraorbital foramen; IOF,
infraorbital foramen; MC, medial canthus; P1, cross point between MC vertical
line and supraorbital foramen horizontal line; P2, cross point between MC
vertical line and infraorbital foramen horizontal line; Angle 1, vertical angle from
MC to supraorbital foramen, Angle 2, vertical angle from MC to infraorbital

foramen.
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Table 1. Distances to the supraorbital foramen, medial canthus, and infraorbital
foramen from facial midline

Mean=SD (mm)

Right Left Combined P
SOF-FM 22.86+3.18 25.40£5.77 24.13+4.78 0.066
MC-FM 14.95+2.43 15.04+2.06 15.00+2.23 0.885
IOF-FM 29.01+£3.13 29.19+4.11 29.11+3.64 0.848

Abbreviations; SOF, supraorbital foramen; IOF, infraorbital foramen; MC, medial
canthus; FM, facial midline. The significance difference was considered at P <

0.05.
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Table 2. Location of the supraorbital foramen with reference to the medial
canthus

Mean+SD
Right (n=25) Left (n=25) Combined (n=50) P
MC-P1 (mm) 18.76+1.98 19.21+£4.58 18.99+3.50 0.652
P1-SOF (mm) 8.27+3.17 9.84+5.31 9.05+4.40 0.209
MC-SOF (mm) 22.42+3.32 22.93+3.82 22.67+£3.55 0.629
Angle 1 (°) 23.07+8.09 25.66+13.91 24.36+11.34 0.426

Abbreviations; SOF, supraorbital foramen; MC, medial canthus; P1, cross point
between medial canthus vertical line and supraorbital foramen horizontal line;
Angle 1, vertical angle from medial canthus to supraorbital foramen. The

significance difference was considered at P < 0.05.
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Table 3. Location of the infraorbital foramen with reference to the medial
canthus

Mean+SD
Right (n=29) Left (n=32) Combined (n=61) P
MC-P2 (mm) 26.88+4.18 26.51+4.72 26.69+4.44 0.744
P2-10F (mm) 13.99+2.10 13.11£3.34 13.53+2.83 0.229
MC-IOF (mm) 31.30+3.60 30.40+4.83 30.82+4.29 0.427
Angle 2 (°) 2752+4.11 25.76+5.22 26.59+4.77 0.152

Abbreviations; IOF, infraorbital foramen; MC, medial canthus; P2, cross point

between medial canthus vertical line and infraorbital foramen horizontal line;



Angle 2, vertical angle from medial canthus to infraorbital foramen. The

significance difference was considered at P < 0.05.
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Table 4. Diameter and shape of infraorbital foramen

Diameter
(Mean=SD, mm)

Shape (%)

Vertical Horizontal Oval

Round Semilunar

Right (n=32) 3.37+1.07 3.34+0.83 15.63
Left (n=33) 3.35%1.18 3.57+0.90 15.15

Combined (n=65)  3.36+1.12 3.45+0.86 15.38

78.13 6.25
72.73 12.12
75.38 9.23
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Table 5. Comparison between stuides on the relation to diameter and shape of

the infraorbital foramen

Diameter

Shape (%)
(Mean=SD, mm)

Study
Vertical Horizontal Oval Round Semilunar

Aziz et al, 2000 4.50+1.10

Kazkayasi et al, 2001 34.3 38 27.1
Kazkayasi et al, 2003 30 40 30
Apinhasmit et al, 2006 3.35+0.62 50 20.8 29.2
Gupta, 2008 3.70+0.90

Boopathi et al, 2010 2.82+0.79 2.87+0.78 53 24.37 8.13
Singh, 2011 3.57%1.00 3.35+1.30 70.8 29

This study 3.36x1.12  3.45+£0.86 15.38  75.38 9.23
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