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ABSTRACT

Objective: Evaluate the position of mental foramen by 
measuring the vertical bone height from digital panoramic 
radiograph and also the variation of resorption pattern by gender 
and extraction time frame.

Materials and methods/study design: Digital panoramic 
radiographs of 500 patients were reviewed. The study population 
was divided into four age groups aged 30 to 70 years as (30-39, 
40-49, 50-59 and 60-70 years of age). 

Radiographic Position of mental foramen was evaluated in 
each panoramic radiograph by measuring the distance from 
the marginal bone to the mental foramen was being measured. 

Measurements were taken in each radiograph using Clini-
view software. The data collected was subjected to statistical 
analysis using paired students t-test and chi-square tests.

Results and conclusion: In our study it was noted that the 
vertical measurements calculated from the superior margin of 
mental foramen to the crest of alveolar ridge were greater in 
edentulous men than in women. This measurement decreased 
significantly with age. We have noted here that resorption 
pattern between males and females can be used as an early 
diagnostic tool and for implant analysis. Studies comparing 
right and left side edentulous mandibular region are needed 
for further confirmation.
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INTRODUCTION

The loss of teeth causes remodeling and resorption of the 
surrounding alveolar bone and eventually leads to atrophic 
edentulous ridges. In edentulous patients, reduction of the 
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residual ridge is one of the most important factors affec-
ting denture support, retention, stability and masticatory 
function.1 

Mandibular edentulous arches provide one of the most 
needed radiological marker tools for diagnosis of various 
disorders as they have two most important anatomic land-
marks mental foramen and mandibular canal which forms 
the basis in implant placement, forensic analysis and even 
studying the edentulous span after extraction due to the posi- 
tion of the mental foramen. Although distortion can be a 
major problem with panoramic radiographs, when performed 
properly they can provide valuable information, and are both 
readily accessible and cost efficient.2

The accurate identification of the mental foramen is 
important for both diagnostic and clinical procedures. In the 
past decades, X-rays have been widely used in dentistry.3 
The ability to determine the quality and quantity of available 
bone in the potential implant site is paramount importance. 
Preimplant radiographs are important part of clinical evalua-
tions before implant surgery.4-7 The purpose of this study was 
to evaluate the position of mental foramen by measuring the 
vertical bone height by using digital panoramic radiograph, 
also the variation of resorption pattern by gender and extrac-
tion time frame.

MATERIALS AND METHODS

On radiograph the mental foramen presents as a single 
circular or elliptical radiolucent area bilaterally in the 
premolar region.8 Several studies comparing different 
radiographic methods to assess the location of the mental 
foramen have suggested that digital panoramic radiographs 
show least error in the imaging of the mental foramen.9,10 

Study design: In this descriptive study, a total of 500 
panoramic radiographs of unilateral mandibular edentulous 
patient were examined. The age group selected was between 
30 to 70 years. Patients were divided into four age groups as 
30-39, 40-49, 50-59 and 60-70. Measurements were made 
from reference lines drawn from anatomic landmarks on 
standardized panoramic radiographs. All radiographs were 
made using a standardized manner by the same technician. 
The distance was measured from alveolar crestal bone to 
superior margin of mental foramen in edentulous sites by 
the aid of digital panoramic radiographs. The measurements 
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were done by using the ruler provided by the Clini-view 
software of Instrumentarium Company (Fig. 1). The 
magnification ratio of the panoramic Image was 1:1 as given 
by the manufacturer. 

RESULTS

In Graph 1, a general distribution pattern was being analyzed 
with regard to males and females of the total radiographs 
evaluated for our study. The total numbers of males to 
females were almost the same. In Graphs 2 and 3, extractions 
were done differed from one another as the female subjects 
got their edentulous spans quite early compared to their 
male counterparts, most female extraction edentulous area 
correlations were between 50 and 59 years and males were 
between 60 and 70. The varying reasons attributed are onset 
of osteoporosis, hormonal changes, loss of periodontal sup-
port, poor oral hygiene, etc.

Mental foramen in particular has been a useful marker 
of identification radiographically, as we know the resorption 
pattern varies significantly with age and edentulous time 

span, a correlation was proposed between approximate time 
span between extraction and the existing edentulous state.

Anova analysis (Table 1) was done between the extraction 
time frame and the distance between marginal ridges to the 
mental foramen. The corelation between extraction time 
span and the distance between the crest of the alveolar ridge 
to the mental foramen decreases significantly in females. 
The resorption pattern in our study was rapid in females 
compared to males. This proves that distance between crest 
of alveolar ridge and superior margin of mental foramen 
may be used for gender and sex determination.

In Table 2 Pearson chi-square likelihood ratio and the 
tests like linear by linear association used for comparative 
analysis proves that with our given sample size the extraction 
time frame and gender resorption patterns was found to be 
more in females.

Table 3 (Mean + SD in mm) shows distance between the 
superior foramina to crest of alveolar ridge vs age with every 
age group there is a marginal difference between males and 
females, mean distance of the crestal margin to the mental 

Fig. 1: Measurement from the marginal ridge to the mental 
foramen

Graph 1: Distribution of males and females

Graph 2: Resorption patterns in males and females Graph 3: Comparison between extraction time frame and gender
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foramen is increased in males compared to females and it 
is less pronounce between 30 and 50 years compared to 
patients who are more than 50 years of age.

Between the groups of in and above 50 years group: 
Statistical correlation showed a significant increase in the 
distance between superior margin of mental foramen from 
the alveolar crest in the male patients (p < 0.01) when 
compared with the female patients.

The period of extraction and the distance between 
superior margin of mental foramen to crest of alveolar ridge 
(SM to AR) decreases in females, and resorption were rapid 
in females compared to males.

All vertical measurements distance were significantly 
greater in the edentulous men than in the edentulous women 
(p < 005). In our study the decrease in the height of the 
edentulous mandible was more pronounced in women than 
in men. 

Also, the distance between crest of alveolar ridge to 
superior margin of mental foramen (SM to SR) decreases 
significantly with age.

DISCUSSION

This study investigated whether or not a relationship 
exists between mandibular resorption and the length of 
edentulism period and/or age. Panoramic radiography is 
widely used and often used tool in routine dental diagnosis 
and prognosis. Especially implant treatment planning the 

panoramic radiographs are the most important criteria for 
implant selection.

Assessing residual ridge resorption, position of maxillary 
sinus, mandibular canal and mental foramen using panoramic 
radiographs are possible for examinations of large samples 
of patients.6 In all growing individuals the bone formation 
and bone resorption are simultaneously present; rather bone 
formation is slightly more than bone resorption. In adult the 
equilibrium of two processes can be noticed. But however, 
in the aged the resorption may not be compensated by 
production of bone resulting in senile osteoporosis. Thus, 
the bone resorption is a part of normal aging and is balanced 
between the anabolic and catabolic metabolism of the body. 
In postmenopausal women; deficiency of estrogen hormone 
accelerates skeletal bone loss and may result in rapid alveolar 
bone resorption.7

Gross resorption of the edentulous mandibular alveolar 
process resulting in excessive loss of denture bearing ridge is 
one of the most difficult restorative problems experienced by 
the prosthodontists. Several studies have evaluated age-related 
changes in mandibular bone.11 In this study the bone height 
measurement affected from gender of the population. Alveolar 
atrophy after the removal of teeth and the presence of tooth 
components in both the upper and lower jaws of edentulous 
patients has always been topic of discussion for dentists.12 

This study attempted to test the usefulness of panoramic 
radiography in assessing bone height for implant recipient 

Table 1: Extraction time frame and mental foramen

ANOVA 
Sum of Squares df Mean Square F Sig. 

EXT Between groups 52.761 4 13.190 73.701 0.000 
Within groups 88.591 495 0.179 — —
Total 141.352 499 — — —

MF Between groups 361.996 4 90.499 216.409 0.000 
Within groups 207.002 495 0.418 — —
Total 568.998 499 — — —

Table 3: Distance between the superior foramina to crest of alveolar ridge vs age (Mean + SD in mm)

Age group (in years) Difference in HT males (mm) Difference in HT females (mm)
30-39 20.4 ± 3.3 19.5 ± 3.2 
40-49 19.2 ± 3.3 18.7 ± 3.3 
50-59 18.6 ± 1.3 16.8 ± 1.2 
60-70 15.1 ± 1.2 13.2 ± 1.2 

Table 2: Extraction time frame and gender (chi-square tests)

Value df Asymp. Sig. (2-sided) 
Pearson chi-square 241.597a 9 0.000 
Likelihood ratio 216.384 9 0.000 
Linear-by-Linear 
Association 

122.463 1 0.000 

N of valid cases 500 — —
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sites, to be used as a diagnostic tool for forensics and gender 
identification with resorption patterns. In our study the 
decrease in the height of the edentulous mandible was more 
pronounced in women than in men as observed by Ortman 
et al13 and Baat et al.14

Panoramic radiograph will have some amount of 
distortion, which will add to measurement. The amount 
of resorption can be well judged on panoramic images, 
when lower border of mental foramen and lower border of 
mandible are taken into consideration which is considered 
as lesser distortion areas.15

In postmenopausal women, deficiency of estrogen 
hormone accelerates skeletal bone loss and may result in 
rapid alveolar bone resorption.16 The findings obtained by 
orthopantomography (OPG) presented as mandibular indices 
can be used as early evidence of any changes in the total 
bone mineral density. These indices can be determined by 
the number of lost teeth and the alveolar bone resorption.17-19

Vertical heights of alveolar bone, localization of anatomic 
landmarks are important factors for planning of the implant 
supported prosthesis, forensic analysis and sex determi-
nation. The results of this study may guide clinicians to do so.

CONCLUSION

The mental foramen position is not constant and changes 
as age advances, there is also a gender related variation 
in the position of mental foramen in each age group we 
have studied. These variations in the position of the mental 
foramen have been reported to exhibit a clear trend in the 
pattern of their occurrence in relation to both age and gender 
wise. They form an important landmark in forensic analysis 
as well as in implant placement.

In microscopic pathology of edentulous ridges, there is 
an osteoclastic activity, especially on the external surface 
of the crest of residual ridges. Mandible having severe 
resorption may display gross porosity of the medullary bone 
on the crest of the ridge and may eventually uncover the 
mental foramen and the inferior alveolar canal.18

An accurate assessment of position of mental foramen 
and crest of alveolar ridge is very useful for prevention of 
postsurgical neurovascular complications and also holds the 
potential of contributing as an aid for forensic identification. 
Multicenteric studies with in different populations would 
help in establishing its role in forensic odontology.
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