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Introduction
Successful completion of any surgical procedure depends on 
identification of anatomical structures of that area. To do any 
surgery in mandible, like management of fracture, apisectomy, 
surgical extraction of impacted third molar tooth, even implant 
placement in mandible, identification of structures like 
mandibular foramen, mandibular canal, mental foramen etc. is 
the basic requirement.
Various imaging techniques such as intraoral periapical view 
(IOPA), orthopantomogram (OPG), occlusal view of mandible, 
CT scan, and cone beam computed tomography (CBCT) are 
used to visualize the anatomical structures of mandible. Among 

them CT scan is the most helpful because it gives better 
visualization of structures by section.1 But cost and 
unavailability make its uses limited.

Panoramic imaging (also known as Pantomograph) is a 
technique of producing single tomographic image of both jaws 
and their supporting structures.2 Through it generates a two-
dimensional image of three-dimensional structure and 
overlapping structures sometimes might lead to misdiagnoses, 
it is helpful to see many anatomical points in a single film, 
which is not possible in IOPA or occlusal view. Also, low-cost 
and easy availability make it more acceptable.3
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Many studies have been conducted regarding the visibility of 
different anatomical landmarks in panoramic radiograph such 
as mental foramen, incisive canal, mandibular foramen, 
anterior loop of mental nerve, mandibular canal.4-7 In the 
Bangladeshi population, mandibular condyle and 
 
anatomical variation of mental foramen in OPG was identified 
in different studies.8-9 But, visibility of all the structures of 
mandible and their relation with age or gender was not 
examined before. The aim of our study to evaluate the 
visibility of six anatomical structures of mandible mandibular 
foramen, mandibular canal, mental foramen, anterior loop of 
mental nerve, incisive canal, lingual foramen and to determine 
the relationship between age or gender with visibility of these 
structures.

Materials and Methods
It was a cross-sectional study conducted in the Dental OPD of 
Noakhali General Hospital. Panoramic images were taken 
from Bangladeshi population without any musculoskeletal 
disorders, fracture of jaws or having any cystic lesion or 
tumor. Any developmental anomalies of both jaws were 
excluded in study. Verbal consent was taken from all the 
patient in the study.
Images were taken randomly and total 272 images were taken 
in six-month period from January 2019 to June 2019. Age range 
was 7-90 years. All images were taken with a digital 
orthopantomogram machine SCANORA 5.2.2 with parameters 
of 73-77 kV, 10 mA tube current and time for 9.00s. Status of 
visibility in radiograph were divided into 4 categories. (Table-I)

All structures that are examined, marked on figure 1. All 
patients were divided into 4 age groups-

Group A: First and second decades (Child and adolescence)
Group B: Third and fourth decades (Adulthood)
Group C: Fifth and sixth decades (Old adults)
Group D: More than six decades (Elderly)

Figure 1: Different structures in panoramic view A. 
Mandibular foramen, B. Mandibular canal, C. Mental 
foramen, D. Anterior loop, E. Incisive canal, F. Lingual 
foramen

This categorization is due to visibility may affect by the 
changes in mineral content of bone and different growth 
periods are involved. Radiographs were examined by two 
dentists.

The data were analyzed by Statistical Package for the Social 
Sciences (SPSS version 20). P value less than 0.05 considered 
significant.

Results
In our study total 272 OPGs are examined. Most of them were 
females and 165 in numbers. Others 107 patients were male. 
Age range of the patients was 7-90 years and mean age was 
35.68 years.

Visibility of all anatomic structures of mandible in panoramic 
view is shown in table-I. Here highest visible structure was 
mandibular canal about 97.4%, following this, mental foramen 
and mandibular foramen showed good visibility. Only 7.7% 
was not visible in case of mental foramen and mandibular 
foramen is not detected in 12.5% cases.

Anterior loop and incisive canal have almost same visibility in 
OPG as identification was possible in only 33.5% and 31.6% 
respectively. Lingual foramen is the least identified structure in 
OPG and visibility was only 15.1%. Appearance of anatomical 
landmarks in each gender is shown in figure 2. There is no 
significance relationship is found between visibility and gender 
(p>0.05).

Table I: Visualization of anatomical structures on panoramic 
images

Figure 2: Visibility of anatomic landmarks in each gender

Visibility 

Landmarks 

Mandibular 
foramen

Mandibular 
canal

Mental 
foramen

Anterior 
loop

 Incisive 
canal 

Lingual 
foramen 

n % n % n % n % n % n % 

Present on 
both side

 
183 67.3% 241 88.6% 200 73.5% 15 5.5%

 
21 7.7 % 41 15.1% 

Present on 
right side

 

26 9.6 % 17 6.2 % 23 8.5 % 30 11% 8 3% 0 0.0 % 

Present on 
left side 29 10.6  % 7 2.6 % 28 10.3 % 46 17% 57 21 % 0 0.0% 

Not visible 34 12.5  % 7 2.6  % 21 7.7  % 181 66.5  % 186 68.4  % 231 84.9  % 
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The numbers of males and females of different age groups are 
shown in table II and visible different structures in multiple 
age groups shown in figure 3.

Table II: Age and gender distribution of patients

In our study visibility mostly found in adulthood (21-40 years 
of age) and identification was limited in child and elderly. This 
feature suggests that OPG is considered as a good radiograph 
in case of adults in comparison to child and old age. In second 
and third decades, all structures seen in more than 50% cases. 
On the other hand, in other age groups, less than 20% was 
seen. Significant relation is found between age groups and 
visibility of mental foramen and mandibular canal (p<0.05), 
but no relation is found with other structures (p>0.05).

Figure 3: Appearance of anatomic structures in each age 
group

Discussion
From our study we found mandibular canal and mental 
foramen are the most visualized structures in OPG. Both of 
which seen in more than 90% cases which is similar with the 
study of Jacobs et al.5 In another study mandibular canal and 
mental foramen were identified in 86% and 66% cases 
respectively which is lesser than our findings.10 Mandibular 
foramen was identified in 87.5% cases in our study which is 
slightly less than other studies.5,11

Anterior loop of mental nerve is the most important structure 
in this observation. Along with mental foramen and 
mandibular canal, this landmark always guides the surgeon to 
perform implant surgery without damaging the nerve bundle. 
In 33.5% case anterior loop of mental nerve is identified which 
is greater than other studies.5,10 But in a study of the Iranian 
population it is found in 66% cases which is almost double 
than our finding.11 

Incisive foramen was identified more than lingual foramen and 
less than other structures of mandible. It was seen in 31.6% 
cases which was almost double than another study.5 Lingual 
foramen is the least visualized landmark in this panoramic 
view study, where it is observed in 15.1% patients. This result 
is more than twice of the finding of a study by Jalili et al, but 
very less than another finding of such study.5,11 

In different age groups appearance of anatomical points were 
not the same. Most visibility found in case adulthood (third 
and fourth decades) of life. But it was least visible in child and 
elderly. These findings are almost similar to such studies.11,12 
This type of results may found for many reasons. Firstly, in 
mixed dentition stage of child, many anatomical structures are 
overlapped such as mental foramen, anterior loop by tooth 
buds in child. Also in case of aged people due to 
edentulousness and decay of bone causes smaller mandible 
and some structures may change their position in OPG.

On the other hand, adults having a trabecular pattern of bone 
and dark radiograph may find the anatomical points clearer.4  

Secondly, there is change in mineral density of bone in various 
age groups. Sclerotic change occurs during aging and collagen 
density becomes reduced. For this, radiation absorption and 
transmission also different in each decade.13,14

Above findings of our study clearly indicate that, effectiveness 
of panoramic view in adult is good as it shows the greater 
visibility of anatomic structures of mandible. But, it has its 
limitation in child and old age people, which can overcome in 
other imaging technique such as computed tomography.15

Conclusion
Panoramic view or orthopantomograph is very efficient to 
detect many anatomic points in adults. Although it creates 
some confusion regarding measurement of structures because 
mandible is a three-dimensional structure and resolution 
should be adequate, but availability and low cost make it more 
acceptable except special cases. Further research should 
include larger sample size from people of different geographic 
regions to evaluate diagnostic possibility of panoramic view 
and also advanced diagnostic methods should apply for the 
proper evaluation of anatomical structures in mandible.
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Gender of 
responden ts

 

Age groups Total 

Group 1 Group 2 Group 3 Group 4 
Male 17 52 27 11 107 
Female 29 83 42 11 165 

      Total 46 135 69 22 272 
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