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ABSTRACT

Aim: The aim of the study was to morphometrically establish the 
infraorbital foramen location and to analyze the variations in position 
and number. 

Materials and methods: Testing of morphometric characteristics of the 
infraorbital foramen with respect to the side and sex was performed on 
200 macerated skulls. Morphometric measurements were carried out 
on the osteological material using digital caliper analyzing as follows: 
distance of the upper edge of the infraorbital foramen from infraorbital 
edge in a line parallel to the median line of the face; distance from the 
medial border of the infraorbital foramen from medial line; 
mediolateral diameter of infraorbital foramen; relationship between 
infraorbital foramen against the teeth of the upper jaw and possible 
variation in the number of infraorbital foramen.

Results: Measurements showed that the location of infraorbital foramen is 
at the intersection of three lines as it follows: among men on the average 
8.5mm right and 8.4mm left, measured from infraorbital edge, parallel 
to the medial line, and 27mm right and 27.5mm left, measured from the 
medial line, and in the same vertical line with the first premolar tooth; 
among women averaged at 8.1mm right and 7.7mm left, measured from 
infraorbital edge, parallel to the medial line, and 26.9 mm right and 25.5 
mm left, measured from the medial line, and in the same vertical line 
with the first premolar tooth. The existence of two infraorbital foramen 
was registered on the same side of the male skulls in 10.55% cases, and 
on the female skulls in 10.43% cases and it was more often on the right 
side.

Conclusion: The presence of the supranumerary foramina, as well as, the 
morphometric measures in this study may intervene with the 
anesthesia, thus suggesting that they must be considered in anesthesia 
evaluation and be remembered during the procedures used for the 
localization of the foramen.
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Introduction

Conductive anesthesia is used in many areas of 
medicine and dentistry. Conductive anesthesia is ra-
pid and effective anesthesia, followed by minimal 
pain, causing minimal damage to the tissue it is appli-
ed to and is not accompanied by complications carri-
ed with general anesthesia [1]. Conductive anesthe-
sia is the most convenient form of locoregional ane-
sthesia because of the application of small amount of 
local anesthetic in the immediate surrounding nerve 
trunk or its branches achieves insensitivity of broad 
area that innervates anesthetized nerve. Conductive 
anesthesia known as a nerve block, is marked by mo-
toric and sensory paralysis of the body that supplies 
the anesthetized nerve. Firstly, the anesthetic blocks 
sensory nerve excitability, and then the motor one 
thus making possible to perform surgical procedures 
in anesthetized area without muscle tension and re-
flexes. To adequately perform conductive anesthesia 
on an individual nerve, it is necessary to know the 
topography and distribution of these nerves, as well 
as to evaluate bony markers and their possible varia-
tions present on the skeleton [2].

Clinically important foramina in the maxillofacial 
region are infraorbital and mental foramen [3]. Infra-
orbital foramen is located on the front of the body of 
the upper jaw. The infraorbital nerve exits from the 
infraorbital foramen, which is located just inferior to 
the orbit slightly nasal to an imaginary line drawn 
through the middle of the infraorbital rim. The infra-
orbital nerve supplies the central area of the face, in-
cluding the upper lip, cheeks, and part of the external 
nose [1]. From infraorbital canal the small canals go 
down the front wall of the maxillary sinus to the roots 
of the upper teeth and carry nerves and blood vessels 
of the upper teeth. Mental foramen is located on the 
outer side of the body of the lower jaw and chin. Be-

longing nerve and artery exist throughout this part. 
Mental nerve innervates the skin of the lower lip and 
chin.

Materials and Methods

Testing of morphometric characteristics of the 
infraorbital foramen and statistical analysis with 
respect to the side and sex of the examined objects 
were performed on 200 macerated skulls, both sexes 
and of various ages from the osteological collection of 
the Department of Anatomy, Faculty of Medicine, 
University of Sarajevo. Among 200 analyzed skulls, 
109 or 54.5% were male skulls and 91 or 45.5%, 
female ones. 

Morphometric measurements were carried out 
on the osteological material using digital caliper 
analyzing the following:

• Distance of the upper edge of the infraorbital 
foramen from infraorbital edge in a line parallel 
to the median line of face

• Distance from the medial border of the infra-
orbital foramen from medial line

• Mediolateral diameter of infraorbital foramen
• Relationship between infraorbital foramen 

against the teeth of the upper jaw
• Possible variation in the number of infraorbital 

foramen
Measurements were carried out by a researcher 

with a digital caliper marked with a millimeter scale. 
Statistical analyzes was performed (under side of 
skull and gender) using Microsoft Excel 2007, SPSS 
Statistics v19; GraphPad 2009, and t-test of signi-
ficance. Characteristic skulls were photographed 
with a Sony Cybershot DSC-H7 8MP resolution.

Results

The average distance between the upper edge of 

foramen and infraorbital edge was 8.5mm on the 

right side of male skull with a range of 3.0-15mm and 

the standard deviation of ±2.1mm (Figure 1). On the 

left side of the examined male skulls this value was 

less being 8.4mm (range 3.5 to 13.5mm, standard 

Figure 1. Measured parameters related to localization infraorbital foramen; 
male (46 years). 1 - the distance from infraorbital foramen to infraorbital edge, 
2 - the distance from infraorbital foramen to supraorbital notch or foramen, 
3 - the distance from infraorbital foramen to medial line. Black line shows the 
projection of infraorbital foramen in relation to supraorbital notch or foramen, 
and the teeth of the upper jaw.
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Figure 1. Measured parameters related to localization infraorbital foramen; 
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Table 6. Mediolateral diameter of infraorbital foramen of female

Average value

Range

Standard deviation

4.4 mm

1-6 mm

±1 mm

4.5 mm

1-5 mm

±1 mm

Right Left
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deviation of ±2.3mm). P value=0.4491 indicates that 

the difference between the sides in men was not 

statistically significant (Table 1)

On the female skulls the average distance between 

the upper edge of infraorbital foramen and 

infraorbital edge was 8.1mm on the right (range 3.0-

12mm, SD ±1.6mm), and 7.7mm on the left side 

(range 2.5 to 12.0mm, SD ±1.6mm). The difference 

between the sides is statistically significant, 

p=0.0004 (Table 2).

The difference in the values of the distance of the 

upper edge of infraorbital foramen and infraorbital 

edge between the right side of men and women is not 

statistically significant (p=0.3383), as well as the 

difference between the left side of men and women 

(p=0.0531). The average distance from the medial 

edge of infraorbital foramen to the medial line of the 

faces on male skulls, on the right side was 27.9mm, 

with a range of 24.0 to 32.5mm and a standard 

deviation of ±3.8mm.On the left, the average value of 

the distance was slightly smaller and it was measured 

as 27.5mm (range 24.5 to 33,0mm, SD±2.9mm). P 

value=0.0001 in this case represents a statistically 

significant difference (Table 3).

On the female skulls the measured distances were 

on the average about 2mm less than on the male 

skulls being on the right 26.9mm, and 25.5mm on the 

left ranging from 22.1 to 30.8mm right and from 22 to 

30.6mm left. P value=0.0001 in this case represents a 

statistically significant difference (Table 4).

There is a statistically significant difference in the 

distances from the medial edge of infraorbital 

foramen to the medial line between the right side of 

men and women (p=0.0017) and the difference of the 

left side of men and women (p=0.0001). 

Mediolateral diameter of infraorbital foramen on 

the male skulls was on average 4.8mm on the right 

and 4.6mm on the left ranging from 2.0 to 7.0mm and 

1.0 to 7.0mm and a standard deviation of ±1.0mm 

and ±1.2 mm. The difference is not statistically 

significant, the p value is p=0.1607 (Table 5).

On the female skulls the average value of medio-

lateral diameter was 4.4mm±1.0mm on the right and 

4.5mm±1mm on the left ranging from 1-6mm on the 

right or 1-5mm on the left. On the basis of these data 

it was revealed that there was no statistically 

significant difference in the values of mediolateral 

diameter with regards to the gender and the side of 

the examined skulls. As with men, the difference 

Table 1. Distance from the upper edge of the infraorbital foramen 
and infraorbital egde in parallel line of the midline of male

Table 2. Distance from the upper edge of the infraorbital foramen 
and infraorbital egde in parallel line of the midline of female

Table 3. Distance from the medial edge of the infraorbital foramen 
and medial line of male

Table 4. Distance from the medial edge of the infraorbital foramen 
and medial line of female

Table 5. Mediolateral diametar of infraorbital foramen of male

Average value

Range

Standard deviation

Average value

Range

Standard deviation

Average value

Range

Standard deviation

Average value

Range

Standard deviation

Average value

Range

Standard deviation

8.5 mm

3-15 mm

±2.1 mm

8.1 mm

3-12 mm

±1.6 mm

27.9 mm

24-32.5 mm

±3.8 mm

26.9 mm

22.1-30.8 mm

±2.7 mm

4.8 mm

2-7 mm

±1 mm

8.4 mm

3.5-13.5 mm

±2.3 mm

7.7 mm

2.5-12 mm

±1.6 mm

27.5 mm

24.5-33 mm

±2.9 mm

25.5 mm

22-30.6 mm

±2.2 mm

4.6 mm

1-7 mm

±1.2 mm

Right

Right

Right

Right

Right

Left

Left

Left

Left

Left

among women is not significant, the p value is 

p=0.4366 (Table 6). It was found that the difference 

in values of mediolateral diameter between the right 

and left side among men and women is statistically 

significant (p=0.0444), but on the left side this diffe-

rence is not statistically significant (p=0.6272).

Infraorbital foramen is located on the right side of 

the tested male and female skulls in the same vertical 

plane as the first premolar in 64% cases, followed by 

the projection of the canines in 17% cases, in the 

projection of the second premolar in 17% cases, and 

finally in the projection of the first molar tooth in only 

2% cases. The left infraorbital foramen was in the 

same vertical plane with the first premolar tooth in 

72% cases, with the second premolar one in 17% 

cases, followed by the canine in 8% cases, and in 3% 

of cases in the same vertical plane with the first molar 

tooth.

Multiple infraorbital foramen was found in 23 

men cases. It was about the existence of the double 

infraorbital foramen, which were placed unilaterally, 

namely: 12 skulls on the right, and 8 on the left side of 

the skulls. On three male skulls where two of them 

were on the right and one on the left, the existence of 

triple infraorbital foramen was registered. On the 

analyzed skulls with the existence of multiple 

infraorbital foramen on one side, it was noted that the 

accessory foramen was smaller than the main one. On 

the female skulls multiple infraorbital foramen was 

found in 19 cases. In 17 cases it was about unilateral 

present double infraorbital foramen, and in 11 cases 

the foramen was located on the right side of the 

examined skulls and in 6 cases on the left side. On two 

female skulls, three infraorbital foramen on the left 

side were found (Figure 2).

Regarding all 37 cases with the present double 

infraorbital foramen, in 13 cases the second foramen 

was located super-lateral from the main foramen at a 

distance of 5-10mm, in 10 cases it was inferolateral 

from it at a distance of 3-6mm, and in the next 8 cases 

the accessory foramen was located super-medial 

from the main foramen at an average distance of 6-

8mm, and the remaining 6 cases were located infero-

medial at a distance of 4-6mm. On the skulls with the 

existence of three infraorbital foramen, the order 

showed there were both accessory foramen in three 

cases located super-lateral from the main foramen, 

and in two cases the accessory foramen was located 

super-medial from the main foramen (Figure 3).

Discussion

Infraorbital foramen is an important skeletal ope-

ning that is of importance in the surgery, local ane-

sthesia and invasive procedures in the maxillofacial 

region. Knowledge of regional anatomy is important 

in order to avoid injuries of neurovascular elements 

passing through the foramina and notches. The key to 

a successful surgical procedures in maxillofacial re-

gion is a precise knowledge of the anatomical locali-

zation of the major foramina 3, 4. Therefore, this pa-

per analyzed these foramina, their precise locali-

zation, relationship with other bony structures, the 

distance between them being of great importance in 

order to avoid damage of the vessels and nerve 

elements that pass through them. The studies were 

conducted on a representative sample of 200 mace-

rated skulls of both sexes. It measured the distances 

of important structures of affordable and fixed per-

manent points in order to obtain adequate and 
Figure 2. Female skull (49 years), left side. 

1 - main infraorbital foramen, 2 - accessory infraorbital foramina

Figure 3. Most common variation of the position 
of the accessory infraorbital foramina
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Table 6. Mediolateral diameter of infraorbital foramen of female

Average value

Range

Standard deviation

4.4 mm

1-6 mm

±1 mm

4.5 mm

1-5 mm

±1 mm

Right Left
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the upper edge of infraorbital foramen and 

infraorbital edge was 8.1mm on the right (range 3.0-
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edge between the right side of men and women is not 
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difference between the left side of men and women 

(p=0.0531). The average distance from the medial 

edge of infraorbital foramen to the medial line of the 

faces on male skulls, on the right side was 27.9mm, 

with a range of 24.0 to 32.5mm and a standard 

deviation of ±3.8mm.On the left, the average value of 

the distance was slightly smaller and it was measured 

as 27.5mm (range 24.5 to 33,0mm, SD±2.9mm). P 

value=0.0001 in this case represents a statistically 

significant difference (Table 3).

On the female skulls the measured distances were 

on the average about 2mm less than on the male 

skulls being on the right 26.9mm, and 25.5mm on the 

left ranging from 22.1 to 30.8mm right and from 22 to 

30.6mm left. P value=0.0001 in this case represents a 

statistically significant difference (Table 4).

There is a statistically significant difference in the 

distances from the medial edge of infraorbital 

foramen to the medial line between the right side of 

men and women (p=0.0017) and the difference of the 

left side of men and women (p=0.0001). 

Mediolateral diameter of infraorbital foramen on 

the male skulls was on average 4.8mm on the right 

and 4.6mm on the left ranging from 2.0 to 7.0mm and 

1.0 to 7.0mm and a standard deviation of ±1.0mm 

and ±1.2 mm. The difference is not statistically 

significant, the p value is p=0.1607 (Table 5).

On the female skulls the average value of medio-

lateral diameter was 4.4mm±1.0mm on the right and 

4.5mm±1mm on the left ranging from 1-6mm on the 

right or 1-5mm on the left. On the basis of these data 

it was revealed that there was no statistically 

significant difference in the values of mediolateral 

diameter with regards to the gender and the side of 

the examined skulls. As with men, the difference 
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Left
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the foramen was located on the right side of the 
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Regarding all 37 cases with the present double 

infraorbital foramen, in 13 cases the second foramen 
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super-medial from the main foramen (Figure 3).

Discussion

Infraorbital foramen is an important skeletal ope-

ning that is of importance in the surgery, local ane-

sthesia and invasive procedures in the maxillofacial 

region. Knowledge of regional anatomy is important 

in order to avoid injuries of neurovascular elements 

passing through the foramina and notches. The key to 

a successful surgical procedures in maxillofacial re-

gion is a precise knowledge of the anatomical locali-

zation of the major foramina 3, 4. Therefore, this pa-

per analyzed these foramina, their precise locali-

zation, relationship with other bony structures, the 

distance between them being of great importance in 

order to avoid damage of the vessels and nerve 

elements that pass through them. The studies were 

conducted on a representative sample of 200 mace-

rated skulls of both sexes. It measured the distances 

of important structures of affordable and fixed per-

manent points in order to obtain adequate and 
Figure 2. Female skull (49 years), left side. 

1 - main infraorbital foramen, 2 - accessory infraorbital foramina

Figure 3. Most common variation of the position 
of the accessory infraorbital foramina
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statistically significant values that are characteristic 

for our population.

By analyzing infraorbital foramen we wanted to 

standardize anatomical information about relation-

ships, dimension and location of foramen for the so-

called periorbital, maxillofacial and reconstructive 

surgical procedures, as well as for regional nerve 

blockade.

Ignorance of anatomical variations may cause 

nerve damage in the course of regional nerve blocks, 

which are often used primarily for minor procedures 

on the face in facial plastic reconstructive and aesthe-

tic sense (nasal bone fracture, respiration of the 

maxillary incisors, reduction of the soft tissues of the 

nose, lip, lower eyelid etc). Nerve blockade in these 

cases is less invasive and more useful for the patient 

than complete blockage of the maxillary or mandi-

bular nerve, and the blockage of supratrochlear and 

supraorbital nerve is applied in the treatment of 

chronic pain caused by trigeminal neuralgia [5, 6]. 

Specifically, in the area of chin, lips, cheeks, and exter-

nal nose, upper and lower eyelid the surgery is often 

performed which its nature does not require general 

anesthesia. On the other hand, the trauma of these 

areas does not always make possible to have a team 

with an anesthesiologist. The infiltration of the ope-

rative field requires itself a large amount of anesthe-

tics, and it does not provide complete indolence, and 

in a sense, it changes the volume of tissue which is not 

appropriate for the procedure in plastic surgery. But 

the opportunities for conductive anesthesia in these 

areas have not been fully explored yet, despite of 

numerous researches and studies by many authors. 

Based on the above, it can easily be seen that the pre-

cise anatomical morphometry of supraorbital, fron-

tal, infraorbital and mental foramen is necessary for 

many reasons, and that the precise standardization of 

anatomical relations and localization of these fora-

mina is a crucial step before any local anesthesia 

procedures [3].

From the available studies which analyzed 30 

adult skulls of the Egyptians, infraorbital foramen is 

located in the projection of the upper teeth as well, in 

the projection of the second premolar in 50% of 

cases, the first premolars 15%, between the first and 

second premolars 15% and in projection of canine 

20% cases [7]. In our analysis infraorbital foramen is 

located in the same vertical plane as the first premo-

lar in 64% cases on the right, the projection of cani-

nes in 17% cases, in projection of the second premo-

lar in 17% cases and at the end in the projection of the 

first molar teeth in just 2% cases. Left infraorbital 

foramen is located in the same vertical plane with the 

first premolar tooth in 72% cases, with the second 

premolar in 17% cases followed by the canine in 8% 

cases and in 3% cases in the same vertical plane with 

the first molar tooth. 

Measurements showed that the location of infra-

orbital foramen is at the intersection of three lines 

(with defined distances for the upper part of the 

vertical and horizontal line), as follows:

• among men on the average average 8.5±2.1mm 

right and 8.4±2.3mm left, measured from 

infraorbital edge, parallel to the medial line, and 

27±3.8mm right and 27.5±2.9mm left, measured 

from the medial line, and in the same vertical line 

with the first premolar tooth. The obtained value 

of p=0.449 indicates that the difference between 

the left and right side in males is not statistically 

significant.

• among women averaged 8.1±1.6mm right and 

7.7±1.6mm left, measured from infraorbital edge, 

parallel to the medial line, and 26.9±2.7 mm right 

and 25.5±2.2 mm left, measured from the medial 

line, and in the same vertical line with the first 

premolar tooth. In this case, the difference is 

statistically significant (p= 0.0004).

The additional risk with a regional blockade of in-

fraorbital nerve is the existence of two or three fora-

men on the same side [8, 9]. The existence of two in-

fraorbital foramen on the same side of the skulls was 

registered among men in 10.55% and regarding wo-

men in 10.43% cases mostly on the right side. Exis-

tence of multiple infraorbital foramen in the sample 

of 1064 skulls was registered in 4.7% cases, more of-

ten on the left side [9]. At 5 analyzed skulls (3 male 

and 2 female) the existence of three foramen on the 

same side was revealed. It was observed that the ac-

cessory foramen was of smaller size and was located 

at different distances from the main foramen. The 

appearance of two, three or more foramen on the sa-

me side of the skulls being analyzed is not so often in 

comparison to other studies in which noted the pre-

sence of four foramen on the same side or the existen-

ce of multiple foramen in ipsilateral in the percentage 

of 12-18% of the examined skulls [10]. Aziz found on 

non- macerate skulls that through multiple foramen 

the branches of infraorbital nerve pass being inten-

ded for sensitive innervation on the face structures 

enabling each of canaliculi separated branches to go 

out through a separate foramen [7]. The blockade in 

the main foramen only, given there is a multiple fora-

men at different distances from it, can lead to incom-

plete anesthesia in the operating area thus recom-

mending the injection of local anesthetic in the wider 

area around the infraorbital foramen to the field of 

anesthetics action and branches that come out possi-

bly through the accessory infraorbital foramen.

Comparing the values of mediolateral diameter in 

both men and women, it was observed that there we-

re no statistically significant differences in the side of 

a person of the same sex, but comparing the right side 

of men and women it was observed that there was a 

statistically significant difference (p=0.0444), while 

on the left side, the difference was not statistically 

significant (p=0.6272). The same bilateral mediola-

teral diameter of infraorbital foramen among men is 

present in 66% cases, since in the remaining 34% 

cases infraorbital foramen showed different values of 

mediolateral diameter on the right and the left. 

Among women, the relationship is 63.7% with the 

same foramen size bilaterally, compared to 36.3% 

with different dimensions on the right and left. Berg-

man and Berge and colleagues found a higher percen-

tage of representation of infraorbital foramen with 

the same dimensions on both sides amounting to 

78% cases [11].

Multiple infraorbital openings were found in 23 

male cases. It was about the existence of double and 

triple infraorbital openings placed unilaterally, more 

on the right than on the left side. On women skulls, 

infraorbital multiple openings were found in 19 

cases. More double infraorbital foramen was found 

on the right side, while the triple infraorbital foramen 

was frequently found on left side. Analyzing of skulls 

regarding the existence of multiple infraorbital 

opening on one side showed that the accessory 

openings were smaller than the main opening.

Conclusions

In our analysis infraorbital foramen is located in 

the same vertical plane as the first premolar in 64% 

cases on the right, in projection of canines in 17% 

cases, in projection of the second premolar in 17% 

cases and in projection of the first molar tooth in just 

2% cases. Left infraorbital foramen is located in the 

same vertical plane with the first premolar tooth in 

72% cases, with the second premolar in 17% cases, 

followed by the canine in 8% cases, and in 3% cases in 

the same vertical plane with the first molar tooth.

The existence of two infraorbital foramen was 

registered on the same side of the male skulls in 

10.55% cases and in 10.43% female skulls cases 

mostly on the right side.

Comparing the right side of mediolateral diameter 

of men and the right side of women it was observed 

that there was a statistically significant difference, 

while on the left side, this difference was not 

statistically significant. Multiple infraorbital foramen 

was found unilaterally in males and females, more 

often on the right than on the left side. On the analy-

zed skulls with the existence of multiple infraorbital 

foramen on one side, it was noted that the accessory 

foramen was smaller than the main foramen. 
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statistically significant values that are characteristic 

for our population.

By analyzing infraorbital foramen we wanted to 

standardize anatomical information about relation-

ships, dimension and location of foramen for the so-

called periorbital, maxillofacial and reconstructive 

surgical procedures, as well as for regional nerve 

blockade.

Ignorance of anatomical variations may cause 

nerve damage in the course of regional nerve blocks, 

which are often used primarily for minor procedures 

on the face in facial plastic reconstructive and aesthe-

tic sense (nasal bone fracture, respiration of the 

maxillary incisors, reduction of the soft tissues of the 

nose, lip, lower eyelid etc). Nerve blockade in these 

cases is less invasive and more useful for the patient 

than complete blockage of the maxillary or mandi-

bular nerve, and the blockage of supratrochlear and 

supraorbital nerve is applied in the treatment of 

chronic pain caused by trigeminal neuralgia [5, 6]. 

Specifically, in the area of chin, lips, cheeks, and exter-

nal nose, upper and lower eyelid the surgery is often 

performed which its nature does not require general 

anesthesia. On the other hand, the trauma of these 

areas does not always make possible to have a team 

with an anesthesiologist. The infiltration of the ope-

rative field requires itself a large amount of anesthe-

tics, and it does not provide complete indolence, and 

in a sense, it changes the volume of tissue which is not 

appropriate for the procedure in plastic surgery. But 

the opportunities for conductive anesthesia in these 

areas have not been fully explored yet, despite of 

numerous researches and studies by many authors. 

Based on the above, it can easily be seen that the pre-

cise anatomical morphometry of supraorbital, fron-

tal, infraorbital and mental foramen is necessary for 

many reasons, and that the precise standardization of 

anatomical relations and localization of these fora-

mina is a crucial step before any local anesthesia 

procedures [3].

From the available studies which analyzed 30 

adult skulls of the Egyptians, infraorbital foramen is 

located in the projection of the upper teeth as well, in 

the projection of the second premolar in 50% of 

cases, the first premolars 15%, between the first and 

second premolars 15% and in projection of canine 

20% cases [7]. In our analysis infraorbital foramen is 

located in the same vertical plane as the first premo-

lar in 64% cases on the right, the projection of cani-

nes in 17% cases, in projection of the second premo-

lar in 17% cases and at the end in the projection of the 

first molar teeth in just 2% cases. Left infraorbital 

foramen is located in the same vertical plane with the 

first premolar tooth in 72% cases, with the second 

premolar in 17% cases followed by the canine in 8% 

cases and in 3% cases in the same vertical plane with 

the first molar tooth. 

Measurements showed that the location of infra-

orbital foramen is at the intersection of three lines 

(with defined distances for the upper part of the 

vertical and horizontal line), as follows:

• among men on the average average 8.5±2.1mm 

right and 8.4±2.3mm left, measured from 

infraorbital edge, parallel to the medial line, and 

27±3.8mm right and 27.5±2.9mm left, measured 

from the medial line, and in the same vertical line 

with the first premolar tooth. The obtained value 

of p=0.449 indicates that the difference between 

the left and right side in males is not statistically 

significant.

• among women averaged 8.1±1.6mm right and 

7.7±1.6mm left, measured from infraorbital edge, 

parallel to the medial line, and 26.9±2.7 mm right 

and 25.5±2.2 mm left, measured from the medial 

line, and in the same vertical line with the first 

premolar tooth. In this case, the difference is 

statistically significant (p= 0.0004).

The additional risk with a regional blockade of in-

fraorbital nerve is the existence of two or three fora-

men on the same side [8, 9]. The existence of two in-

fraorbital foramen on the same side of the skulls was 

registered among men in 10.55% and regarding wo-

men in 10.43% cases mostly on the right side. Exis-

tence of multiple infraorbital foramen in the sample 

of 1064 skulls was registered in 4.7% cases, more of-

ten on the left side [9]. At 5 analyzed skulls (3 male 

and 2 female) the existence of three foramen on the 

same side was revealed. It was observed that the ac-

cessory foramen was of smaller size and was located 

at different distances from the main foramen. The 

appearance of two, three or more foramen on the sa-

me side of the skulls being analyzed is not so often in 

comparison to other studies in which noted the pre-

sence of four foramen on the same side or the existen-

ce of multiple foramen in ipsilateral in the percentage 

of 12-18% of the examined skulls [10]. Aziz found on 

non- macerate skulls that through multiple foramen 

the branches of infraorbital nerve pass being inten-

ded for sensitive innervation on the face structures 

enabling each of canaliculi separated branches to go 

out through a separate foramen [7]. The blockade in 

the main foramen only, given there is a multiple fora-

men at different distances from it, can lead to incom-

plete anesthesia in the operating area thus recom-

mending the injection of local anesthetic in the wider 

area around the infraorbital foramen to the field of 

anesthetics action and branches that come out possi-

bly through the accessory infraorbital foramen.

Comparing the values of mediolateral diameter in 

both men and women, it was observed that there we-

re no statistically significant differences in the side of 

a person of the same sex, but comparing the right side 

of men and women it was observed that there was a 

statistically significant difference (p=0.0444), while 

on the left side, the difference was not statistically 

significant (p=0.6272). The same bilateral mediola-

teral diameter of infraorbital foramen among men is 

present in 66% cases, since in the remaining 34% 

cases infraorbital foramen showed different values of 

mediolateral diameter on the right and the left. 

Among women, the relationship is 63.7% with the 

same foramen size bilaterally, compared to 36.3% 

with different dimensions on the right and left. Berg-

man and Berge and colleagues found a higher percen-

tage of representation of infraorbital foramen with 

the same dimensions on both sides amounting to 

78% cases [11].

Multiple infraorbital openings were found in 23 

male cases. It was about the existence of double and 

triple infraorbital openings placed unilaterally, more 

on the right than on the left side. On women skulls, 

infraorbital multiple openings were found in 19 

cases. More double infraorbital foramen was found 

on the right side, while the triple infraorbital foramen 

was frequently found on left side. Analyzing of skulls 

regarding the existence of multiple infraorbital 

opening on one side showed that the accessory 

openings were smaller than the main opening.

Conclusions

In our analysis infraorbital foramen is located in 

the same vertical plane as the first premolar in 64% 

cases on the right, in projection of canines in 17% 

cases, in projection of the second premolar in 17% 

cases and in projection of the first molar tooth in just 

2% cases. Left infraorbital foramen is located in the 

same vertical plane with the first premolar tooth in 

72% cases, with the second premolar in 17% cases, 

followed by the canine in 8% cases, and in 3% cases in 

the same vertical plane with the first molar tooth.

The existence of two infraorbital foramen was 

registered on the same side of the male skulls in 

10.55% cases and in 10.43% female skulls cases 

mostly on the right side.

Comparing the right side of mediolateral diameter 

of men and the right side of women it was observed 

that there was a statistically significant difference, 

while on the left side, this difference was not 

statistically significant. Multiple infraorbital foramen 

was found unilaterally in males and females, more 

often on the right than on the left side. On the analy-

zed skulls with the existence of multiple infraorbital 

foramen on one side, it was noted that the accessory 

foramen was smaller than the main foramen. 
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ABSTRACT

Endodontic treatment is a common method to save severely 

compromised teeth. A lot of methods have been developed over time 

to facilitate diagnostics and treatment. In this article different basic 

as well as more advanced methods for clinical and radiographic 

endodontic diagnostics for root canal preparation, disinfection and 

obturation are discussed. 
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