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Abstract: Purpose:To determine the morphology and morphometric distance of supraorbital foramen/ 

notch(SOF/N) and infrorbital foramen(IOF) from different important anatomical landmark. Method:Sixty-five 

dry adult Dravidian skulls(130 sides) of Southern India were investigated to analyze the frequency of 

occurrence of SOF/N  and shape of IOF. Fourty skulls (80 sides) were assessed to measure the width and 
positioning of SOF/N and IOF. Results: Mean width of S0N/F and IOF was 2.86mm and 3.85 respectively. The 

average distance of SOF/N was 25.9mm lateral to nasion, 28.5mm medial to temporal crest of the frontal bone, 

0.92mm superior to supraorbital rim. The distance between right and left SOF/N was 49.6mm.The IOF was at 

an average of 44.08mm lateral to nasion,41.36mm lateral to maxillary midline, 6.82mm below infraorbital rim, 

2.8mm medial to zygomaticomaxillary suture,34.8mm lateral to anterior nasal spine and 27.45mm from the 

alveolar crest.  SOF/N was located at an average of 8.3 degree from IOF. IOF was in line with maxillary 

second premolar and the direction of opening was pointed inferomedially. The mean value of all the 

measurements was made between the right and left sides using independent t-test showed no statistical 

significance (where p>0.05).Conclusion: These morphometric measurements facilitate the professionals to 

locate the neurovascular bundles passing through the foramen and also assist in non-invasive as well as 

invasive surgical procedures. 
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I. Introduction 
Variation in the racial and regional population demands a thorough understanding of morphometric 

evaluation of foramen in the maxillofacial region[1,2,3]. Neurovascular bundles exiting from Supraorbital 

foramen(SOF)/ Supraorbital Notch (SON), on the medial aspect of supraorbital margin of the frontal bone and 

Infraorbital foramen (IOF) , below the infraorbital margin in the maxillary bone nurture majority of the 

neuromuscular structures of the maxilla-facial region.  Their location from anatomical reference points facilitate 

surgical, diagnostic, therapeutic, local anesthetic and other invasive procedures, without causing any injury to 

the surrounding vital structures[4,5,6]. Despite its significance, little is known about the morphometric details of 
supraorbital and infraorbital foramen in Dravidian population of Southern India. Hence this study was carried 

out to elucidate the number, shape, position and orientation of supraorbital and infraorbital foramen in relation 

to the anatomical landmarks in dry skulls of Dravidian population. 

 

II. Material And Methods 
A total of 65 adult dry Dravidian skulls were collected from the Department of Anatomy, Faculty of 

Medicine, Sri Ramachandra Medical College and Research Institute, Chennai, Tamilnadu, India for study 

purpose. Approval for the research protocol was obtained from the Institution Review Board of Sri 

Ramachandra University, Chennai , India and the study followed the Declaration of Helsinki on medical 
protocol and ethics . Of the total, only 40 dry skulls were suitable for this investigation. Therefore Sixty-five dry 

skulls (130 sides) were investigated to analyze the frequency of occurrence of SOF/N and shape of IOF. Forty 

skulls (80 sides) were assessed to measure the width and positioning of SOF/N and IOF. 

The age and gender for the dry skulls were not determined in this study. Both the sides of each skull 

were assessed for the shape, size, position, orientation and morphometric location of SON/F and IOF from 

different anatomical landmarks. The data were recorded separately by two examiners, using vernier caliper and 

flexible ruler, with least error being 0.01mm under direct visual examination. The angle was measured using 

geometrical protractor and the direction of foramen opening was identified by inserting 25 gauge hypodermic 

needle into the foramen. 

The frequency of occurrence of supraorbital foramen, notch, notch with foramen and multiple foramina 

and its relative position from the nasion in nasal midline, temporal crest, its distance to supraorbital rim, 
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distance between the right and the left  SON/F, width of the foramen and the difference angle between SOF/ 

SON to infraorbital foramen were recorded. The shapes of IOF were described as oval, round or semilunar and 

the direction of its opening was noted. The morphometric location of infraorbital foramen was measured from 
its distance to the center of Zygomatico-Maxillary(Zy-Max),  suture infraorbital rim, nasion, anterior nasal 

spine, maxillary midline, maxillary alveolar crest ; distance between right and left foramina; its location with the 

long axis of maxillary teeth; width of infraorbital foramen were calibrated. 

 All the measurements were repeated twice by each examiner and the mean was taken for future 

analysis. The distances were measured as mean, SD, range and independent‘t’ test was performed to determine 

the statistical significance (p<0.05) for the right and left sides. 

 

III. Results 
A total 65 dry skulls (130 sides) were investigated to find the frequency of occurrence of supraorbital 

foramen or notch. Among them 74 sides (52.3%) had notch, 41 sides (31.2%) had foramen. 8 sides had both 

notch and foramen, 6 sides found to have double foramen, one side had triple foramen, summing to 15 sides 

(11.5%) that had accessory foramen, as shown in Graph 1. Of the total only 40 skulls (80 sides) were eligible for 

analyzing the position of SOF/N. All the skulls studied displayed supraorbital foramen on either side. Its 

position from different anatomical reference points are summarized in Table 1.Similarly, the mean distance of 

SOF/ N from different anatomical landmarks is shown in Table 2. 

The frequently encountered shape of IOF was oval with a total of 73.07%; round shaped foramen was 

in 18.45%, semilunar shaped was in 8% of the examined dry skulls and is shown in Graph 2. The direction of 

opening of Infraorbital foramen was Inferomedial in all the 80 sides of 40 skulls. The positioning of the 

Infraorbital Foramen from important anatomical reference points are summarized in Table 3. Similarly, the 

mean distance of IOF/ N from different anatomical landmarks is shown in Table 4.  
 

IV. DISCUSSION 
The current study provides valuable information on the detailed morphometric measurements of SOF/N 

and IOF/N from important anatomical landmarks, enabling effective nerve block and preventing neurovascular 

bundle injury.  

1.1.  Supraorbital Notch and Foramen:  
The supraorbital nerve is clinically important in that it causes neuralgia especially, ‘swimmers 

neuralgia’. Apinhasmit et al. in 2006 observed 50% of the study samples had bilateral SON, 17% had bilateral 

SOF and 33% had a notch on one side and a foramen on the other side, multiple supraorbital foramen was found 

in 8% in Thai population[7]. Webster et al. in 1986 reported the distribution of 49.07% of bilateral supraorbital 

notches, 25.93% of bilateral supraorbital foramen and 25% of notch on one side and foramen on contralateral 

side[8]. Keskil et al 2003, Chung in 1995 among Koreans, Brain Cutright et al 2003 in black reported higher 

incidence of supraorbital notch than foramen for about 92.5%, similarly the present study reported 

comparatively a higher incidence of SON in 74 sides (52.3%) than SOF in 41 sides (31.2%) and lesser incidence 

of both notch with foramen in 8 sides (10.76%), than the previous studies in south Indian population[1,9,10]. 

Tulika Gupta et al 2008, observed accessory supraorbital foramen present in 14% of skull, Sithiporn 

Agthong et al 2005 observed in 3.6% cases and Saylam et al 2003 in 2% cases in Turkish Crania[6,11,12]. But 

in the present study accessory supraorbital foramen was found in 15 sides (11.5%), which is more than previous 
studies. Saylam et al 2003 stated that the frequency of absence of SOF/N was in 5.5% on right and 10% on left 

side of skull[12]. Beer et al 1998 showed 3% absence in European skull [13]. But in this study there was no 

absence of notch / foramen. 

 The position of SOF/N, varied in different population. Its distance was 25mm lateral to the midline 

according to observation by Tulika Gupta in 2008; Aziz et al 2000 found the distance to be 26.4mm; Brain 

Cutright et al. as 25 mm and Wandee Apinhasmit et al  as 25.14mm in Thais, but in the present study it was 

about 25.9mm lateral to the midline. In Thais, it was observed that the distance of SOF was 30 mm medial to the 

temporal crest and in Blacks 26mm medial to the temporal crest[1,3]. But in the present study it was observed 

about 28.5mm medial to the temporal crest of the frontal bone. Chung 1995 observed in Korean skull SOF, IOF 

and MF are aligned in same sagittal plane in 38.1% and SOF/ SON were located at an average angle of 5.8 

degree from the IOF[10]. In the present study SOF, IOF, MF is aligned in same sagittal plane in 8.25% and 

SOF/ N were located at an average angle of 8.3 degree from the IOF. In this study the average width of SOF as 
2.8mm, similar with Apinhasmit’s observation in Thais (2.81mm)[3], whereas in Koreans it was 4.7mm 

wide[10]. 

 

4.2. Infraorbital foramen: 
Previous studies by Aziz et al. observed accessory IOF in 15% of cadavers. Accessory IOF in 3.8% of 

Thai adult skulls[3]. Saylam observed accessory canals in 3.6% on right crania and 4.5% in left crania[12]. 
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Present study encountered accessory canals in 2.5% of the cases. Gupta T et al stated that IOF was 7mm inferior 

to infraorbital rim[11]. Chung et al found, it was 8.6mm for Korean skull[10], Aziz et al it was 8.5±2.2mm [14]. 

Agthong S stated as 7.8±0.2mm in Asian population[6]. Cutright B as 6.4mm[1]. In the present study it was 
6.82mm from infraorbital rim. Among Thai skulls 50% were oval, 29% semilunar, 21% circular foramen[3]. 

Present study found 73.07% oval, 18.45% round and 8% semilunar. L Gupta et al stated that IOF was in vertical 

line with second premolar[11], Aziz et all with first premolar[14], Apinhasmit et al in second premolar among 

Thai skulls[3]. Murphy et al observed in aborigines IOF was in line with second premolar tooth15. But in the 

present study, IOF was in line with upper second premolar in 65 sides (81.25%), between maxillary second 

premolar and first molar in 11 sides (13.75%) and in line with first molar in 4 sides (5%). Chung et al observed 

the average width was 4.8mm[10] among Koreans and Apinhasmit 3.35mm among Thais[3]. In this present 

study it was 3.8mm. 

The distance of IOF was 28.5mm lateral to nasal midline11 as stated by Gupta; Aziz et al 27.7±4.3mm 

in males and 26.2±3.2mm in females[14], Cutright et al 25mm lateral to midline[1]. But the present study IOF 

was very much lateral by 44.07 mm. Agthong stated IOF to ANS was 34.1±0.2mm[6] But the present study IOF 
was 34.8mm lateral to the ANS. Cutright observed that IOF was 3mm medial to the Zy-max suture[1], 

Apinhasmit stated 2.15 mm medial to ZY-MZ suture[3]. Blanton and Jeske et al found the IOF 5mm below Zy-

max suture[16]. The present study it was 2.8mm from Zy-Max suture. 

Among Blacks, Cutright observed IOF was 27mm lateral to the mid maxillary line[1]. In Thais it was 

28.43 mm lateral[3]. But the present study it was 41.36 mm from the midline, which is higher than other 

population. Brando HF et al observed the distance from IOF to alveolar crest was 33.4mm. But the present study 

IOF was 27.45 mm from the alveolar crest, which is far less compare to this observation[17]. 

 
V. FIGURES AND TABLES 

FIGURE 1: The measurement of SON/F and IOF in relation to important anatomical landmarks 

 
 

A,B- distance from SON/F to nasal midline and temporal crest of the frontal bone, respectively; 

C,D,E,F- distance between IOF to Zygomaticomaxillary suture, maxillary midline, infraorbital rim, maxillary 

alveolar crest respectively. 
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GRAPH 1 :Frequency of Occurrence of Supraorbital Notch/ Foramen 

.  
 

GRAPH 2 : Shape of Infraorbital Notch/ Foramen. 

 
 

TABLE 1: The morphometric distance of SOF/N on right and left side of the skull from different anatomical 

reference point. 

N

o. 

Nasion Temporal 

Crest 

Supraorbital 

Rim 

No. Nasion Temporal 

Crest 

Supraorbital 

Rim 

Left 

Side 

Right 

Side 

Left 

Side 

Right 

Side 

Left 

Side 

Right 

Side 

Left 

Side 

Right 

Side 

Left 

Side 

Right 

Side 

Left 

Side 

Rig

ht 

Side 

1 29 29 26 27 1 1 21 21 23 29 27 0.7 0 

2 27 27 26 25 1.8 2.1 22 22 23 27 29 0 0 

3 24 24 30 31 0 0 23 26 26 31 30 2 2.2 

4 29 27 25 24 0 1.6 24 21 22 26 27 0 0 

5 21 22 34 33 2.1 2.5 25 27 25 26 29 5 3.5 

6 27 27 29 31 0 0 26 24 22 27 35 3 1.8 

7 29 30 28 27 1 0 27 37 28 27 29 1.8 0 

8 23 24 31 31 0 0 28 26 23 22 27 2.8 0 

9 30 27 32 29 0 0 29 27 26 35 24 1.8 2.8 

10 31 25 26 31 3.5 2 30 30 26 25 39 3.1 0 

11 29 28 28 27 0 0 31 25 26 34 26 0 2.1 

12 24 25 33 32 0 0 32 25 28 36 30 0 0 

13 27 27 39 28 0 0 33 25 27 31 31 1.8 0 

14 24 24 25 25 0 0 34 28 22 30 27 2 0 

15 26 28 29 30 0 0 35 22 25 33 29 0 0 

16 25 26 30 31 1.8 2.5 36 27 24 31 27 0 3 
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17 23 24 24 25 0 0 37 28 27 32 30 2.5 0 

18 29 31 23 21 0 0 38 26 30 30 27 0 0 

19 28 24 29 32 0 2 39 25 26 27 22 2.1 2.8 

20 28 23 28 31 0 0 40 26 23 31 27 2.3 0 

              
Mea

n 26.27 25.68 28.87 28.32 1.05 0.79 

 
TABLE 2:The mean morphometric distance of SOF/N in dry skull from different anatomical reference points in 

millimeters. 

  SOF- Nasal 

Midline 

SOF-Temporal 

Crest 

SOF-

Supraorbital 

Rim 

SOF 

Angle – 

IOF  

SOF width 

(in 

Degree) 

Average 0.76 0.51 0.26 0.18 0.05 

Standard 

Deviation 4.2 4.69 1.8 6.4 0.9 

Standard 

Error 0.67 0.75 0.28 1.02 0.14 

t-test 1.12 0.68 0.89 0.17 0.37 

 
      

TABLE 3:  The morphometric distance of IOF on right and left side of the skull from different anatomical 
reference point. 
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Table 4: The mean morphometric distance of Infrorbital Foramen (IOF) in dry skull from different anatomical 

reference point in millimeter. 

  IOF-

Zygomaticomaxillary 

Suture 

IOF- 

Maxillary 

Midline 

IOF- 

Infraorbital  

Rim 

IOF-

ANS  

(Angle 

in 

Degree) 

IOF 

width 

IOF- 

Alveolar 

Crest 

Average 0.05 0.2 0.355 0.525 0.11 0.4 

Standard 

Deviation 

2.43 1.69 1.2 2.29 0.73 0.76 

Standard 

Error 

0.38 0.27 0.19 0.36 0.34 0.12 

t- test 0.14 0.73 1.84 1.42 1.5 1.27 

 
VI. Conclusion 

The findings in this study add information to the literature concerning SOF/N and IOF. It also 

reinforces the ethnic variation in the occurrence or positioning, for anesthetic, therapeutic, diagnostic or invasive 

surgical purpose. 
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