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The infraorbital foramen (IOF) is an opening present bilaterally on the anterior surface of the maxillary body, just below the 
infraorbital border of the orbit. Forming the anterior end of the infraorbital canal (IOC), the IOF allows the passage of infraorbital 
neurovascular bundle into the facial region. The IOF is an important anatomical landmark and knowledge of its precise position is 
essential to avoid injuries of infraorbital vessels and nerve passing through this foramen.  
In this study, we aimed to analyze the variability in the size and localization of IOF with respect to the surrounding anatomical bony 
landmarks using the three-dimensional computed tomography (3D-CT) with the volume rendering and evaluate these morphometric 
parameters in relation to the gender and side.  

Fig. 1. Method of measuring the 
dimensions of the infraorbital 
foramen: Td - transverse diameter; 
Vd - vertical diameter;  
IOF-infraorbital foramen;  
FML-facial midline; 

Fig. 2. Measurements taken in the 
infraorbital region to estimate the 

position of the infraorbital foramen: 
IOM-infraorbital margin;  FML-facial  

midline; PA-piriform aperture;  
MAB-maxillary alveolar border 

Measurement Total (n = 120) Right (n = 60) Left (n = 60) p  
value Mean SD Min Max Mean SD Min Max Mean SD Min Max 

IOF Td 2.81 0.69 1.40 4.70 2.83 0.92 1.50 4.70 2.78 0.88 1.40 4.60 0.388 

IOF Vd  3.41 0.88 1.70 5.10 3.41 0.87 1.80 5.10 3.42 0.90 1.70 4.90 0.479 

IOF – IOM 9.06 1.01 6.30 12.10 8.98 1.12 6.30 12.10 9.14 0.88 6.80 10.60 0.202 

IOF – FML 26.17 1.69 21.60 29.70 26.35 1.84 23.00 29.70 25.98 1.50 21.60 28.90 0.139 

IOF – PA 14.99 1.30 12.90 18.30 15.12 1.30 13.10 18.30 14.87 1.38 12.90 17.90 0.182 

IOF – MAB 28.22 2.78 24.30 37.10 28.18 2.73 24.30 35.20 28.26 2.85 25.00 37.10 0.432 

There were no statistically significant differences of 
parameters IOF Td, IOF Vd, FML, PA, and MAB  
between right and left sides. 
All mean values were higher in male than in female 
skulls. A statistically significant difference was found 
only for IOF-PA (p < 0.05).  

Measurements of the infraorbital foramen related to side 

RESULTS 

THE AIM 

CONCLUSION 
The present study provides information concerning the morphometric characteristics of the exit point of the infraorbital 
neurovascular bundle in southeast Serbian population.  
3D-CT with the VR enables excellent visualization of bone structures of the face.  
The results are of direct relevance to assist anthropologists and forensic scientists in the localization and characterization of the 
infraorbital structures.  
The data on variations in the size and the position of the IOF would be useful to the surgeons, specially the maxillofacial surgeons, 
during any surgeries involving the infraorbital region, as well as anticipating the exact position infraorbital nerve for regional 
nerve block.  

Measure- 
ment 

Males (n = 72) Females (n = 48) p  
value Mean SD Min Max Mean SD Min Max 

IOF Td 2.86 0.88 1.60 4.70 2.72 0.92 1.40 4.70 0.202 
IOF Vd  3.43 0.89 1.80 5.10 3.38 0.87 1.70 4.80 0.384 
IOF - IOM 9.18 1.89 6.90 12.10 8.88 0.84 6.30 10.40 0.555 
IOF - FML 26.43 1.79 23.00 29.70 25.86 1.55 21.60 29.10 0.054 
IOF - PA 15.38 1.46 12.90 18.30 14.58 1.06 12.90 17.20 0.001* 

IOF - MAB  28.47 3.04 24.90 37.10 27.85 2.32 24.30 32.20 0.117 

Measurements of the infraorbital foramen related to gender 

MATERIAL AND METHODS 
The prospective study included CT scans of the head of 60 adult subjects (120 hemi-skulls), 36 men and 24 women, aged between 21 
and 74 years, who did not have the previous medical history of any skull bone trauma, malformation and the surgery on the face. Data 
of the subjects were collected from the patients referred to the Center of Radiology, Clinical Center of Nis, Serbia, between April 2016 
and November 2016 for MDCT examination of skull bones and cranial base.  

  
Measure-
ment 

Male (n = 36) Female (n = 24) 
Right Left Right Left 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD 
IOF Td 2.87 ± 0.89 2.86 ± 0.87 2.77 ± 0.96 2.67 ± 0.90 
IOF Vd 3.41 ± 0.89 3.44 ± 0.91 3.39 ± 0.87 2.67 ± 0.90 
IOF - IOM 9.11 ± 1.27 9.25 ± 0.94 8.80 ± 0.90 8.97 ± 0.78 
IOF - FML 26.73 ± 1.96 26.12 ± 1.59* 25.94 ± 1.64 25.83 ± 1.49 
IOF – PA 15.52 ± 1.41 15.24 ± 1.52 14.68 ± 1.03† 14.47 ± 1.09‡ 
IOF - MAB 28.42 ± 2.99 28.51 ± 3.28 27.80 ± 2.38 27.90 ± 2.31 

Measurements of the infraorbital foramen  
related to gender and side 

  Coefficient p value 
IOF Td 0.02 0.8963 
IOF Vd  -0.10 0.5789 
IOF – IOM -0.14 0.4290 
IOF – FML -0.15 0.4090 
IOF – PA 0.03 0.8577 
IOF – MAB 0.05 0.7808 

Correlation of the aging  
with measurements 

CT scans of heads acquired by a 64-slice multi-detector CT scanner, 
according to the standard protocol, with following parameters:  
120 kVp, 150 mA, 0.5mm thick axial slice and rotation time 0.5 s. 
Scanning was performed from the vertex of the skull and extending 
inferiorly to below the mandible. Images were transferred to a 
computer workstation of the CT scanner. 3D reconstructions of the 
skulls were conducted in the program Vital Image (version 4.1) with 
the bone window (100–300 Hounsfield units (HU). 

Linear distances were determined by manually setting the measuring line between reference points that were previously identified 
and measuring the distances. The facial midline (FML) was the critical starting line for morphometric analysis and was determined by 
marking line between nasion, the point on the skull corresponding to the middle of the nasofrontal suture, to the anterior nasal spine 
and intermaxillary suture line. To estimate the size of the IOF, the maximum transverse diameter (IOF Td) and the maximum vertical 
diameter (IOF Vd) were measured (Fig.1). The maximum IOF Td was measured between two most distant points on the lateral and 
medial margin of the IOF, in a line perpendicular to the FML. The vertical position was analyzed by measurements of the distance from 
the upper margin of the IOF to the inferior orbital rim (IOF-IOR) and the distance from the lower margin of the IOF to the maxillary 
alveolar border (IOF-MAB), both in a line parallel to the FML (Fig. 2). All measurements were done bilaterally, and the data were 
compared between two genders and two sides for each measurement.  

There is a statistically significant difference between  
two sides in male for the distance IOF-FML (p < 0.05).  

When comparing the values of linear measurements between the same sides of the two genders,  
we found a statistically significant difference for the distance IOF-PA (p < 0.05).  


