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Abstract 
 

Digital panoramic radiographs were analyzed to study the shape, appearance, 

relative vertical and horizontal position of mental foramen in both dentate and 

edentulous patients  

Digital panoramic radiographs were made to 144 patients, 76 dentate,   (38 female 

and 38 male) and 68 edentulous, (30 female and 38 male). The age distribution of 

them was ranging between (24 – 73) years old. Mental  foramen  was  unidentified  on 

both sides ( right and left ) on 8 radiographs , so these 8 radiographs were excluded 

from the sample , which  are consisting  5.5 % of the total sample . While mental 

foramen was unidentified  on  only one side ( either right or left ) of a radiograph , 

was included within the sample , which means that 136 radiographs (272 sides ) were 

included in this study 72 dentate (144 sides ) and 64 edentulous (128 sides ) 

radiographs . Chi – square test was used to compare the shape and the appearance of 

mental foramen between the two groups (dentate and edentulous), while Student t – 

test was used to compare the relative vertical and horizontal position of mental 

foramen between them. 

The comparison between dentate and edentulous groups showed no significant 

difference in the shape and appearance of mental foramen when Chi- square test was 

used. While the comparison using Student  t- test showed a highly significant 

difference between the two groups in relative vertical position , and a significant 

difference  in relative horizontal position   of mental foramen . 

No significant difference was found in the shape and appearance of mental 

foramen on the digital panoramic radiograph, for both dentate and edentulous patients, 

while the vertical and horizontal positions of mental foramen were not constant 

between them.  
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Introduction 
 

Mental foramen is one of the most 

important anatomical landmarks in the 

mandible that the dentists should have 

accurate information about its shape, 

size, appearance and position. The 

foramen is usually located mid way 

between the superior and inferior 

border of the body of mandible. when 

teeth are present, the most is often is 

located below the second premolar 

tooth, a little below the apex of the 

root, the position of the foramen is not 
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constant and it may be between the 

first and the second premolar teeth, 

after the teeth are lost and the 

resorption of the alveolar bone has 

taken place, mental foramen may 

appear near the crest of the alveolar 

ridge.   Knowledge of the position of 

the mental foramen is important both 

when administering regional anesthesia 

and performing periapical surgery in 

the mandible. Although it is often 

possible to identify the mental foramen 

by palpation and radio graphically, 

knowing the normal range of possible 

locations is essential. So, identification 

of the accurate anatomical location of 

the mental foramen is very important 

to dentists in endodontic treatment, 

periodontal surgery, surgical 

orthodontics, preprosthetic surgery and 

so forth.  

 Tooth position may not be a 

reliable indicator of mental foramen 

position because of variability in tooth 

size during eruption events 
1, 2,3

 . 

Digital radiography is considered to 

be a great enhancement to the 

diagnostic radiography due to its 

improved image properties, improved 

storage and transportability of the 

image and reduced equipments and 

time needed to produce a superior 

image 
4,5

 . 

In the present study an analysis was 

made on digital panoramic radiographs 

for the shape, appearance and position 

of mental foramen between dentate and 

edentulous patients. 

 

AIMS OF THE STUDY: 
 

1. To compare the shape of the 

mental foramen between 

dentate and edentulous on 

digital panoramic radiographs. 

2. to compare the appearance of 

mental foramen in relation to 

the mandibular  canal  between 

dentate and edentulous  on the 

digital panoramic radiographs 

3. To compare the relative vertical 

position of mental foramen 

between edentulous and dentate 

on digital panoramic 

radiographs. 

4. To compare the relative 

horizontal position of mental 

foramen between dentate and 

edentulous on digital 

panoramic radiographs. 

 

Materials and Methods 
 

X-ray machine 
The panoramic x-ray machine that 

was used in the study is Dimax 3 

digital Planmeca X-ray machine 
manufactured by Planmeca, Helsinki, 

Finland (Figure 1), which has the 

following specifications: 

-Total filtration      2.5 mm Al. 

-Exposure time;      2.5-18 seconds 

as indicated ±10%. 

-Magnification        Constant 1.2 

 

Subjects Sample 
The sample of this study is 

consisting of patients referred for 

panoramic radiographs from 

prosthodontic, surgery, and 

orthodontics departments at college of 

dentistry, university of Baghdad. The 

sample is consisting of (144) subjects 

divided into two groups according to 

the presence of teeth in the mandible; 

the first group consists of (76) subjects 

with full set of teeth in their mandibles 

(38 female and 38 male), while the 

second group is consisting of (68) 

subjects with fully edentulous 

mandible (30 female and 38 male). 8 

radiographs were excluded from the 

sample because of unidentified mental 

foramen on both sides (right & left), 

which means that 136 radiographs (272 

sides) were included in this study 72 

dentate (144 sides) and 64 edentulous 

(128 sides). 
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The age of the individuals included 

in the study is ranging between (24-73) 

years old.  

 

Radiographic technique: 
-For each patient examined by the 

Dimax 3digital Planmeca x-ray 

machine, the set of exposure 

parameters is included in table (1). 

-For edentulous patients, we used the 

chin support while the chin rest was 

used for dentate patients .Figure (2; A 

and B). 

 

Examination technique: 
a -Shape of mental foramen 

All the radiographs were examined 

on the monitor for the shape of the 

mental foramen on both sides (right 

and left), then tracing of mental 

foramen using a colored pencil, so 

the mental foramina were classified 

into oval , round , irregular, and 

unidentified 
6
 . 

b- Appearance of the mental 

foramen in relation to the 

mandibular canal 

The radiographs were examined on 

monitor and on glossy paper for the 

relation of the mental foramen to 

the mandibular canal on both sides 

and were classified into four types: 

continuous, separated, diffuse, and 

unidentified 
7
 . 

c- Position of mental foramen 

The measurements were done using 

the printed copy of the radiograph 

with the aid of radiographic image 

on the monitor to localize and trace 

the mental foramen, condyles, 

triangular representation of anterior 

nasal spine, and upper and lower 

border of the body of mandible on 

both sides .The tracing and 

measurements were made using a 

transparent ruler and a colored 

pencil. 

 

1- Vertical position of mental 

foramen 

The vertical position of the mental 

foramen was estimated by determining 

the shortest line connecting the 

alveolar ridge and the lower border of 

the  mandible, passing through the 

center of the mental foramen 

.Measurements were made from the 

alveolar ridge to the upper border of 

the mental foramen ("a" ), from the 

upper border of the mental foramen to 

the lower border of it (the vertical 

diameter of the foramen itself) ("b"), 

and from the lower border of the 

mental foramen to the  lower border of 

the mandible ("c"). (Figure 3). 

The ratio a/c gives the relative vertical 

position of the mental foramen 
7
 

 

2- Horizontal position of mental 

foramen 
 

- Points used in tracing: 
- Ar : the most superior point on the 

outline of the head of the condyle. 

- Gn: Gnathion "lowest most anterior 

point at the midline of the mandible". 

Gnathion point was determined by 

intersection between midline and the 

inferior border of the mandible. 

- Go: Gonion ''the most inferior and 

posterior point at the angle of the 

mandible". 

Gonion point was determined by 

intersection between a line 

perpendicular to the lower jaw 

diagonal (Ar-Gn) line and the external 

outline of the jaw angle. 

The horizontal position of the 

mental foramen was determined by 

drawing a line extending from the crest 

of the alveolar ridge passing through 

the center of the mental foramen, this 

line is perpendicular on (Go-Gn) line 

and the intersecting point is termed 

(M) , the distance from (Gn) to M was 

designated as ("f"), while the distance 

from (Go) point to (M) was designated 

as ("g") , (Figure 4). 
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The relative horizontal position of 

the mental foramen was measured by 

the ratio of (f /g) 
8
 . 

 

Results 
 

The shape of mental foramen: 
The most common shape of mental 

foramen was the oval type for both 

groups.  

In dentate group most common shape 

was the oval shape 47.9% followed by 

the round shape 38.1% followed by the 

irregular shape 11.8% the mental 

foramen was unidentified on one side 

in 2.2%. 

In edentulous group the most 

common shape of mental foramen was 

also the oval shape 47.6 % followed by 

the round shape 35.9%, then the 

irregular shape 13.2%, and the mental 

foramen was unidentified in 3.3%   A 

comparison of the frequency 

percentages of the shape between 

dentate and edentulous showed no 

statistical significant difference (p > 

0.05) for all types as shown in table 

(2). 

 

Appearance of mental foramen: 
 The most common appearance of 

mental foramen was the separate type 

in both groups. 

 In dentate group most common 

appearance of mental foramen as seen 

on digital panoramic radiographs was 

the separate type 60.4%, followed by 

the continuous type 32.6, then the 

diffuse type 4.9%, the mental foramen 

was unidentified in 2.1%   .   While in 

the edentulous group the most common 

appearance was also the separate type 

60.1%, followed by the continuous 

type 26.6%, then the diffuse type 

10.1%, while the mental foramen was 

unidentified in 3.2%  

     A comparison of the frequency 

percentages of the appearance between 

dentate and edentulous showed no 

statistical significant difference (p > 

0.05) for all types as shown in table (3) 

 

Vertical position of mental 

foramen 
The relative vertical position of the 

mental foramen was calculated as the 

ratio between the distance above the 

mental foramen to the distance below it 

(a/c) 
7 

figure 3. 

A comparison of the relative 

vertical position of mental foramen 

(a/c) in the total dentate and edentulous 

groups showed a statistically highly 

significant difference (p<0.001). Table 

(4). 

 

Horizontal position of mental 

foramen 
The relative horizontal position of 

mental foramen was estimated as the 

mean of (f/g)
8
  figure 4 . 

A comparison of the relative 

horizontal position of mental foramen 

(f/g) between the total dentate and 

edentulous groups showed a 

statistically significant difference 

(p>0.05). Table (5). 

 

Discussion 
 

Shape of mental foramen: 

The shape of mental foramen was 

classified into four types; oval, round, 

irregular and unidentified. The most 

common shape of mental foramen both 

groups was the oval shape (47.9% in 

dentate and 47.6% in edentulous), 

followed by the round shape (38.1% in 

dentate and 35.9% n edentulous), 

followed by the irregular shape (11.8% 

in dentate and13.2% in edentulous), 

then the unidentified type on one side 

in (2.2% in dentate and 3.3 in 

edentulous). This result was in 

agreement with the findings of the 

previous studies , Gershenson , et al 
9, 

Graves , et al
10

 , Jeffcoat 
11 

, Suaga , et 

al 
12

 ,  but it disagrees  with the other 

reported findings Abdulhaleem
13

 , and 



MDJ            An Analysis of Digital Panoramic Radiographs …             Vol.:4 No.:1 

2007 

 5 

Mbajiorgu et al
14

 that the most 

common shape of mental foramen is 

the round shape . The disagreement 

between our study and the last two 

studies could be due to the difference 

in the size of the sample selected. 

 

Appearance of mental 

foramen: 
 The most common appearance as 

found in the present study was the 

separated type (60.4% in dentate and 

60.1% in edentulous) followed by the 

continuous type (32.6% in dentate and 

26.6% in edentulous) then the diffuse 

type (4.9% in dentate and 10.1% in 

edentulous) and finally the 

unidentified type (2.1% in dentate and 

3.2% in edentulous). 

This finding was in agreement with 

those obtained by other studies Moore, 

et al
15 

and Stafine
16

. 

 

Position of mental foramen: 

Vertical position of mental 

foramen: 
A highly significant difference 

(p<0.001) was found when comparing 

the vertical position between the total 

(dentate and edentulous groups). This 

is because in edentulous group 

resorption of alveolar bone above 

mental foramen following the loss of 

teeth leads to reduction in the height of 

the body of mandible so that the 

mental foramen become nearer to the 

superior border of the ridge, that’s why 

a highly significant difference in the 

mean values of (a/c) between the two 

groups was obtained .These findings 

were confine with previous researches 

Yosue, and Brooks
7
, and Gershenson , 

et al
9
 . That a significant difference 

between the vertical position of mental 

foramen (a/c) in the two groups 

(dentate and edentulous).  

The disagreement found with the 

other findings reported by Soikkonen , 

et al
17

, and Xie , et al 
18

 . Could be 

related to the small sample they studied 

and difference in race.  

 

Horizontal position of mental 

foramen: 
There was a significant difference 

(p<0.05) when comparing the mean 

values of (f/g) (the relative horizontal 

position of mental foramen) between 

the total dentate and edentulous 

groups.  

The findings of the present study 

are confining with the results of 

previous studies Wang, et al
3
, Guler, et 

al
5
, and Suaga, et al

12
. 

 

Conclusions 
 

- For both groups (dentate and 

edentulous), the most common 

shape of mental foramen on digital 

panoramic radiographs was the 

oval shape, followed by the round 

shape, then the irregular shape, and 

finally the unidentified type. 

- For both groups (dentate and 

edentulous), the most common 

appearance of mental foramen on 

digital panoramic radiographs was 

the separate type followed by the 

continuous type, then the diffuse 

type, and finally the unidentified 

type. 

- Highly significant difference was 

found when comparing the relative 

vertical position of mental foramen 

between the total dentate and 

edentulous patients groups of the 

study sample 

- The relative vertical position of 

mental foramen on digital 

panoramic radiographs (a/c) for 

dentate group was (1.742), while 

for the edentulous group it was 

(1.014). 

- A significant difference was found 

when comparing the relative 

horizontal position of mental 

foramen between the total dentate 

and edentulous patients groups of 
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the study sample, the relative 

horizontal position of mental 

foramen on digital panoramic 

radiographs (f/g) for dentate group 

was (0.566), while for the 

edentulous group it was (0.530). 
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Table (1): Exposure Parameters used with the Dimax 3 digital panoramic X-ray machine 
 

patient kVp mA 

Adult 

Female 
64 6 

Small adult male 64 6 

Adult male 68 7 

Large adult male 70 9 
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Table (2) Chi-square for the percentage of the shape of mental foramen between dentate 

and edentulous patients 
 

Unidentified 

% 

Irregular 

% 

Round 

% 

Oval 

% 
Shape 

2.2 11.8 38.1 47.9 Dentate 

3.3 13.2 35.9 47.6 Edentulous 

0.010 0.023 0.165 0.209 Chi -square 

0.921 

NS 

0.879 

NS 

0.684 

NS 

0.647 

NS 
P-value 

 
Table (3) Chi-square for the percentage of the appearance of mental foramen between dentate 

and edentulous patients 
 

Unidentified 

% 

Diffuse 

% 

Separated 

% 

Continuous 

% 

Appearance 

 

2.1 4.9 60.4 32.6 Dentate 

3.2 10.1 60.1 26.6 Edentulous 

0.010 0.697 0.258 3.205 Chi -square 

0.921 

NS 

0.404 

NS 

0.612 

NS 

0.051 

NS 
P-value 

 
Table(4) Comparison of the vertical position between the total dentate and edentulous patients 
      

Mean±SD 

        a/c 

Dentate  
1.742± 

0.435 

Edentulous  
1.014± 

0.45 

  t-value 10.260 

p-value 
0.000 

HS 

 
Table(5) Comparison of the relative horizontal  position between the total  dentate and 

edentulous patients 
 

 

 

 

 

 

 

 

 

 

Mean ± SD 

 f/g 

Dentate  
    0.566± 

    0.123 

Edentulous  
    0.530± 

    0.082 

t-value     1.940 

p-value 
     0.041 

      S 
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Figure (1): Dimax 3 digital Planmeca X-ray machine (panoramic part) 

 

 

 

 

 

 

 

 

Figure (2): A) Chin support in place for use in case of edentulous subject 

 

 

 

 

 

 

 

 

 

B) Chin rest with the bite piece in place for use in case of dentate subject 

 

 

 
 

Figure(4): Method of tracing used to estimate the relative horizontal position of 

mental forame 


