The Egyptian Journal of Anatomy, Jan. 2020; 43(1): 70-85

Radiological Assessment of Egyptian Mandible Morphometric
Parameters Using Cone Beam Computed Tomography (CBCT)

Original Eyad M.T. Ali"?, Wael M. Aboelmaaty?, Shimaa M. Motawei’, and Yasser M. Elbastawisy’
Article | Department of Anatomy, Faculty of Medicine, 'Mansoura University, Egypt, *Taibah University,
Madinah, KSA, *Department of Oral and Maxillofacial Radiology, Faculty of Dentistry,
Mansoura University, *Department of Forensic Medicine and Clinical Toxicology, Faculty of

Medicine, Mansoura University, Egypt.

ABSTRACT

Introduction: Accurate appraisal of bone dimensions and morphology is essential for preoperative
planning. The present study was conducted to estimate the different morphometric parameters and to
determine the mandibular canal and mental foramen location using CBCT.

Material and Methods: CBCT imaging of 48 Egyptians was performed. The mandibles were investigated
around the Ist molar, for total height (TH), upper distance (UD), lower distance (LD), total thickness
(TT), buccal cortical bone thickness (BCB), lingual cortical bone thickness (LCB) and cancellous bone
thickness (CAB), diameter of the mandibular canal (DOM) and gonial angle (GA). Variations in mandible
shape and mental foremen sites were also assessed.

Results: A significant difference between the mean TH in both groups was detected, while the mean UD
and LD showed insignificant differences. The mean values of TT and CAB were greater in males however
the mean BCB and LCB were greater in females. DOM was greater in males but statistically insignificant.
Statistically insignificant differences between the mean GA in females (greater) and males were observed.
The TH, LD, TT and CAB, DOM showed positive correlations to the age in both groups however the
UD, BCB, LCB and GA showed negative correlations. The commonest position of the mental foramen
was opposite the apex of the fifth tooth (54.2%). The shape of the mandible were categorized into type A
(83.3%), B (0%), C (10.4%) and straight (6.3%).

Conclusion: Mandibular measurements and morphology are unique and their assessment by CBCT
becomes crucial before any dental implant.
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INTRODUCTION between males and females, making them a useful
tool in forensic personal identification and sex
Accurate appraisal of bone dimensions and determination!?.
morphology is essential for preoperative planning
and effective placement of mandibular implants. Dental implantology becomes a fundamental
The position of different bony channels for the part of routine dental techniques as it has made
neurovascular bundles like mandibular foramen great progress and achieves higher success rate.
and canal, lingual, buccal and mental foramina However, one of its common complications
together with the bone height and width, determine is temporary or permanent nerve damage to
the size of the designated implant and its insertion the inferior alveolar nerve (IAN) that leads
angle. Morphological variations of the mandible to neurological impairment ranging from
are assumed to be influenced by the occlusion and paresthesia, dysesthesia and anesthesia of the
the age of the individual. lower jaw. Therefore, a better understanding of
the anatomical features of the mandible prior to
Moreover, these measurements may be implantation surgery is strongly acclaimed to
unique for the individual and vary significantly avoid these complicationst.

DOI: 10.21608/EJANA.2019.7192.1005

70



Ali et al,

The bone-implant fixture stability depends
on the bone quantity for long-term maintenance.
The cancellous and cortical bone thickness is a
mandatory factor for a successful implantation.
Additionally, the initial stabilization is largely
affected by the cortical bone thickness rather than
the length of the implant fixture!l.

The gonial angle, as one of the morphological
variations, correlates with the function and shape
of the masticatory muscles. There is a controversy
about the effect of the individual age and sex on
the size of the gonial angle. Although widening
of the gonial angle with the increasing age is
reported, many articles have reported different
resultst.

The introduction of novel technologies in the
dental radiology field have made a great progress
in precise evaluation of the dental anatomy and
conducting accurate preoperative planning and
presents a new effective tool for utilization of the
mandible as an aid for personal identification!®!.

Although panoramic radiography is widely
used for preoperative diagnosis, it gives inaccurate
information because of image distortion and
magnifications errors. Therefore, surgeons support
the usage of computed tomography (CT) prior to
any surgical procedures because of the advantages
of clarity of reviewing the anatomy of the surgical
region and precise bone shape and measurements.
Currently, multislice CT (MSCT) and cone-beam
computed tomography (CBCT) are considered
as the commonest diagnostic approaches for pre-
implant planning!”.

However, the CBCT images quality is superior
to MSCT in appraising cortical and cancellous
bone in addition to other tooth related structures.
Lately, the course and location of the mental
foramen and the mandibular canal have been
evaluated using helical CT and CBCT images!®l.

When compared with Conventional CT
scans, CBCT has less acquisition time, lower
irradiation doses, less artifacts and very worthy
three-dimensional resolution in all planes!®.. High-
quality 3-D diagnostic images of the maxillofacial
region obtained from CBCT can be studied by
using variable representations (multi- planar
reformation, 3-D surface rendering) without
alteration of the anatomic structures?..
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Yet, there is no available specific data for these
measurements in the mandible of Egyptians, nor
previously systematic researches in the literatures
have been conducted. Consequently, the objective
of this study is to estimate precisely the different
morphometric measures and to determine the
location of the mandibular canal and mental
foramen in the mandible of Egyptians using
CBCT imaging.

MATERIAL AND METHODS

Patient selection:

After approval of the study by the Mansoura
Faculty of Medicine Institutional Research Board
(MFM-IRB), the CBCT images of the mandible
of 48 Egyptian patients (19 males and 29 females)
of the age range (13-54 years) were examined.
The mean age for males was 31.79 + 11.11 years
& for females was 31.79 = 11.27 years.

Subjects were carefully selected during
the period from January 2018 till June 2018.
Patients with a history of conditions that alter the
morphology of the mandible such as tumors, cysts,
trauma, fracture, surgery, inferior alveolar nerve
relocation, craniofacial microsomia or hereditary
facial asymmetry were omitted from the study.
Clinical examination was performed to exclude
mandible abnormality or facial asymmetry in all
subjects included in the study.

Image acquisition and patient privacy

After obtaining Patients’ consents, careful
history taking and medical examination were
done, and then imaging by CBCT was performed
for the selected subjects by the same radiologist to
avoid any technical error. One volume of CBCT
was done. Moreover, labelling of the CBCT
images of each individual were done to keep the
patient’s confidentiality.

The device used in this study was i-Cat Next
Generation Cone-Beam Computed Tomography
machine (Imaging Sciences International,
ISI, Hatfield, PA, USA). The manufacturer’s
guidelines were followed and the machine was set
at 120 kVp, 5 mAs , scan time 8.9 s, resolution
0.3 mm and the field of view (FOV) varied,
depending on whether a single arch or both arches
were intended to be scanned. CBCT images were
anonymized to keep the patients’ confidentiality.
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All CBCT images were taken using the lowest-
effective dose of radiation.

Evaluation of the images and measurements
procedure:

The CBCT raw dicom (Digital Imaging and
Communications in Medicine) files were imported
and evaluated with a specific imaging analysis
software (On demand 3D App version 10.7,
Cybermed, Korea) in a Dell Precision Tower 5810
workstation (Dell, Round Rock, TX, USA), with
a 32-inch Samsung LED screen with a resolution
of 1920 « 1080 pixels in a darkroom. The images
brightness and contrast were adjusted using the
software image processing tool in order to ensure
ideal visualization. All the radiographic findings
of the images were simultancously interpreted
by the investigators separately and their findings
were compared.

The mandibles were investigated
radiographically by CBCT (around the first
molar), for the following measurements:

1. Vertical measurements that include the
Total Height of the body of the mandible from the
inferior border to the alveolar crest (TH), Upper
Distance (UD): the distance between the top of
the mandibular canal and the top of the alveolar
crest and the Lower Distance (LD): the distance
between the bottom of the mandibular canal and
the base of the mandible (Figure 1, 2).

2. Horizontal measurements: Total Thickness
of the mandible from the buccal to the lingual

UD

TH

cortex (TT), Thickness of the buccal cortical
bone (BCB), thickness of the lingual cortical
bone (LCB) and thickness of the cancellous bone
(CAB) (Figures 1,2).

3. Diameter of the mandibular canal
(cancellous bone wall of the mandibular canal
Included) (DOM) (Figure 3).

4. Measurement of the gonial angle (GA)
(Figure 3).

5. Variations in the shape of the mandible.
6. Variations in the site of the mental foremen.

All measurements were made in millimeters
(mm) using the above mentioned software. The
measurements of the cancellous and cortical bone
thicknesses from the alveolar crest were excluded
because of atrophic changes or tooth extraction.

Statistical analysis

Data were collected, tabulated and coded
with an Excel database and analyzed by SPSS
(IBM SPSS Statistics for Windows, Version 20.0.
Armonk, NY: IBM Corp). Quantitative data were
presented as mean and standard deviation (SD)
and qualitative data were offered as number and
percentage. Correlation coefficient was used to
detect association between different variables.
Student’s t-test was used to detect the statistical
differences. A P-value was considered significant
if it is less than 0.05.

|-\
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Fig. 1: Schematic diagram of the mandible showing how to measure the vertical (a), the horizontal (b) parameters of the
mandible and the dimeter of the mandibular canal (arrow). The vertical measurements include total height (TH), upper
distance (UD) and lower distance (LD). The horizontal measurements include total thickness (TT), cancellous bone
thickness (CAB), buccal cortical bone thickness (BCB) and lingual cortical bone thickness (LCB).
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Total Height
of the Maadible (TH)

= Lower Distance (LD)

Diameter
of the Mandibular Canal
(DOM)

The Gonial Angle
Fig. 2: CBCT image of the mandible (coronal section (GA)

opposite the first molar) showing both vertical (a) and
transverse (b) measurement of the mandible.

Fig. 3: CBCT images of the mandible showing the way
to measure both the diameter of the mandibular canal
DOM (a) and the gonial angle GA (b).
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Fig. 4: A histogram illustrating the comparison between the vertical measurements values (a) and the horizontal
measurements (b) in both male and female groups. Histogram (c) shows the relationship between the values of the DOM
in both males and females and (d) demonstrates the comparison between the GA values in both groups
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Mental Foramen Apical to 6 Mental Foramen Mesial to 6

Fig. 5: CBCT images of the mandible showing the variable positions of the mental foramen and its relation to the lower
teeth.

Straight Type A Type C

Fig. 6: CBCT image of the mandible showing the different types of the mandible according to its shape in coronal
sections. Type A (rounded buccal side and concave lingual side), type C (rounded on both sides) and straight.
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RESULTS

Examination of the CBCT scans of the
mandible of the 48 Egyptian participants in this
study revealed the following measurements:

Vertical measurements

These parameters include the TH, UD and the
LD. The TH ranged between 23.65 and 33.70 mm
in males while the ranges of values in females
groups were 20.91 and 31.22 mm (Table 1). The
mean TH was greater in males (27.88 = 3.35) than
in females (25.63 + 2.58) (Fig. 4).

The UD values extended from 9.95 to 23.05
mm in males while the values in females groups
were 9.76 and 21.66 mm. On the other hand, the
values of the LD in males ranged between 3.74
and 10.94 mm however in females ranged from
3.62 to 10.15 mm. In male group, the mean UD
and LD were determined and found to be 17.44 +
3.25 and 7.23 £ 2.17 respectively. Meanwhile, the
same measurements were estimated to be 15.82 +
2.53 and 6.72+ 1.77 respectively in female groups
(Table 1) (Fig. 4).

There was a significant difference between
the mean TH in males and females groups
(P- value> 0.05), while the mean values of the
UD and LD showed insignificant differences in
both groups (Table 1).

The TH and LD showed positive correlation to
the age in both males and female groups however
negative correlation was detected regarding the
UD (Table 2).

Horizontal (transverse) measurements:

The TT, BCB, LCB, CAB obtained from the
analysis CBCT images were considered to be
horizontal measurements. As shown in (Tablel),
the TT ranges from 7.35 to 14.68 mm in males
and from 6.95 to 12.79 mm in females.

The mean TT was found to be 11.08 + 1.96
mm in males and 10.45+1.69 mm in females
(greater in males) (Fig. 4).

The BCB values ranged between 1.56 and 2.68
mm in males while the values in females groups
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ranged between 1.43 and 2.83 mm. Moreover, the
LCB values in males ranged between 0.54 and
2.45 mm however in females 0.63 and 2.60 mm
(Table 1).

THE CAB in males fluctuated between 3.67
and 10.50 mm and in females between 3.59 and
9.72 mm (Table 1).

In male group, the mean BCB and LCB were
valued and found to be 2.12 + 0.29 and 1.46 +
0.43 mm respectively. Meanwhile, the same
measurements were estimated to be 2.21 = 0.37
and 1.64+ 0.51 mm respectively in female groups.
Moreover, the mean CAB were valued and found
to be 7.40 = 1.78 mm and 6.52 + 1.55 in male and
female, respectively (Table 1).

The mean values of the TT and CAB were
greater in males than in females however the
mean values of the BCB and LCB were greater in
females (Fig. 4) and the differences between both
groups were insignificant (Table 1).

Positive correlation between the values of
TT and CAB to the age in both male and female
groups (CAB correlation is significant in females)
however negative correlation was detected
regarding the BCB and LCB (Table 2).

The DOM

The mean values of the DOM were 2.50
+ 0.46 and 2.29 + 0.33 in both males (Ranged
from 1.77 to 4.05 mm) and females (ranged from
1.77 to 2.97 mm) respectively (Table 1). Greater
values of DOM were noticed in males that were
statistically insignificant when compared with
that of females (Fig. 4). A positive correlation
was identified between it and the age in all groups
(Table 2).

The gonial angle measurements

The mean GA was estimated and found to
be 119.34 + 7.82° in males and 122.04+8.20°
in female group (Table 1). The mean values of
the GA were greater in females (Fig. 4) and the
differences between both groups were statistically
insignificant. The mean values of both GA
showed negative correlation to the age in males
and females groups (Table 2).
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The positions (site) of the mental foramen

As presented in (Table 3), the positions of the
mental foramen in relation to the lower teeth were
considered. The commonest position was opposite
the apex of the fifth (54.2%), then mesial to the
fifth (20.8%), mesial to the sixth (12.5%), distal
to the fifth (6.3%). Apex of the fourth (4.2%) and
the least common opposite the apex of the sixth
(2.1%) (Fig. 5).

Shape of the mandible

Was classified into four categories (Fig.6);
about 83.3% of cases were categorized as type
A (rounded buccal side and concave lingual
side). However, type B (concave buccal side
and rounded lingual side) were not represented.
Moreover, type C (rounded both sides) and
straight were represented in about 10.4% and
6.3% respectively (Table 4).

Table 1: Comparison between male and female regarding different parameters

Female (n=29) Male (n=19)
] ) p-value
Mean S.D Min. Max. Mean S.D Min. Max.
Age 31.79 11.27 16.00 54.00 31.79 11.11 13.00 53.00 0.9
TH 25.63 2.58 20.91 31.22 27.88 3.35 23.65 33.70 0.01°
UD 15.82 2.53 9.76 21.66 17.44 3.25 9.95 23.05 0.06
LD 6.72 1.77 3.62 10.15 7.23 2.17 3.74 10.94 0.4
TT 10.45 1.69 6.95 12.79 11.08 1.96 7.35 14.68 0.2
BCB 2.21 0.37 1.43 2.83 2.12 0.29 1.56 2.68 0.4
LCB 1.64 0.51 0.63 2.60 1.46 0.43 0.54 2.45 0.2
CAB 6.52 1.55 3.59 9.72 7.40 1.78 3.67 10.50 0.08
DOM 2.29 0.33 1.77 2.97 2.50 0.46 1.77 4.05 0.1
GA 122.04  8.20 105.10 137.60 11934  7.82 104.90  135.30 0.3
Table 2: Correlation between age and different parameters:
All group Male Female
r p-value r p-value r p-value
TH 0.040 0.786 0.079 0.747 0.014 0.941
UD -0.045 0.760 0.138 0.573 -0.198 0.302
LD 0.184 0.210 0.023 0.926 0.314 0.097
TT 0.203 0.166 0.005 0.983 0.355 0.058
BCB -0.154 0.295 -0.063 0.799 -0.203 0.290
LCB -0.042 0.775 -0.120 0.625 -0.002 0.993
CAB 0.266 0.067 0.047 0.847 0.443 0.016"
DOM 0.037 0.801 0.067 0.785 0.015 0.938
GA -0.164 0.264 -0.139 0.572 -0.184 0.340
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Table 3: Study group regarding Site of mental Foramen

No. %

Apex 4 2 4.2
Apex 5 26 54.2

Apex 6 1 2.1

Distal 5 3 6.3
Mesial 5 10 20.8
Mesial 6 6 12.5
Total 48 100.0

Table 4: Study group regarding the shape of the

mandible
Type No. %
A 40 83.3%
B 0%
C 10.4%
STRAIGHT 6.3%
TOTAL 48 100%
DISCUSSION
The anatomical landmarks of the oral

and maxillofacial regions are individualistic
and awareness of their sites is crucial during
implementation of local anesthesia and
maxillofacial surgeries to avoid complications!'?.

Recently, CBCT is routinely used for
orthodontic and implant cases evaluations. This
technology provides precise bony landmarks
identification and reliable  morphological
measurements without overlapping of craniofacial
structures during image analysis!'!l. Furthermore,
it affords 3D images, lower exposure dose of
radiation, fast scanning time, together with law
price are reported to be the main advantages of
CBCT!,

The aim of the present study was to assess
the anatomical variations of the different
morphometric measurements of the mandible
and its correlation with age and sex amongst
Egyptians using CBCT scans.

Vertical measurements
In the present study, vertical parameters (TH,

UD and the LD) were measured. The TH ranged
between 23.65 and 33.70 mm in males while
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the ranges in females groups were 20.91 and
31.22 mm. The mean TH was greater in males
(27.88 £ 3.35) than in females (25.63 + 2.58).
These results were larger than those obtained
by Giiler et al."® and Drikes et al.'" (23.7 mm
in males and 19.3 mm in females) and Lautner
et al.™ (18.3 mm), who investigated the height
at first molar via orthopantomograms. Moreover,
Orthopantomograms provide data on height,
but not on thickness. Therefore, other imaging
techniques, such as CT or magnetic resonance
imaging, are required.

The UD values extended from 9.95 to 23.05
mm in males while the values in females were
9.76 and 21.66 mm. On the other hand, the values
of the LD in males ranged between 3.74 and 10.94
mm however in females from 3.62 to 10.15 mm.

In male group, the mean UD was determined
and found to be 17.44 + 3.25 mm. Meanwhile, the
same measurements were estimated to be 15.82 +
2.53 mm in females, and this goes in agreement
with Levine ef al.l'®l.

However, (Giler et all'¥; Chan et all';
Massey et al.l'8; Lautner et al.l'">) reported less
values. Massey et al.l'"™ in their study estimated
the superior distance (11. 83 + 4.42 mm) inferior
distance (6.16 + 1. 82 mm) by analyzing micro-
CT images of cadaveric mandibles.

Moreover, Lautner et al.'> found the UD to
be 6.936 + 3.1915 mm by using CT analysis and
orthopantomograms of dry mandibles.

According to our results, the mean LD values
were found to be 7.23 + 2.17 mm and 6.72+ 1.77
mm in male and female groups respectively. Our
findings go in agreement with Drikes et al.l'Yand
higher than those reported by Lautner et al.l'*
(6.12 £1.07 mm).

Additionally, according to the present work,
there was a significant difference between
the mean TH in males and females groups
(P- value 0.01), while the mean values of the
UD and LD showed insignificant differences in
both groups. The TH and LD showed positive
correlation to the age in both males and female
groups however negative correlation was detected
regarding the UD.
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To the best of authors’ knowledge, there are
no published studies addressing the differences
between the vertical measurements in both males
and females and their correlations to age of the
individual.

The accuracy of measurements by using CT
can be modified by 3D reconstruction. Yu and
Wang!"! assume that dry human bone (especially
skulls) may present with shrinkage or breakage of
fine structure. Perez et al.*” Described inaccuracy
when measuring the distance from the alveolar
crest to the mandibular canal with any type of
imaging, because of poor definition of canal
borders. We and Lautner et al.l'), disagree with
this, because we found that cross sectional views
give detailed information on the borders of the
mandibular canal.

Horizontal (transverse) measurements

The TT, BCB, LCB, CAB obtained from the
analysis CBCT images were considered to be
horizontal measurements.

The TT ranges from 7.35 to 14.68 mm and
from 6.95 to 12.79 mm in males and females
respectively. The mean TT was found to be 11.08 +
1.96 mm in males and 10.45+1.69 mm in females
(insignificant difference between two groups;
P-value= (.2). These results agree with the values
obtained by Giiler et al.l'"¥}; Drikes et al.l'; Chan
et al'" and Pyun et al.PV), yet the differences
between the two sexes were significant in the
first two studies. However, these outcomes vary
greatly from those described by Lautner ez al.l'”]
(13.720 £ 2.2131 mm on the right side and 14.01
+ 2.116 mm on the left).

Additionally, Pyun et al?! measured the
distances between the center of the canal and the
outer borders of both lingual (4.06 = 1.14 mm)
and buccal cortical plates (7.17 + 1.26 mm).

In the present study, the mean BCB was valued
and found to be 2.12 +0.29 mm in males and 2.21
+ 0.37 mm in females and this goes in consistent
with that reported by Lautner ef al.l'">l.

Furthermore, the mean LCB were valued
and found to be 1.46 + 0.43 mm, in male group.
Meanwhile, the same measurements were
estimated to be 1.64+ 0.51 mm in female groups.
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Moreover, the mean values of the BCB and
LCB were greater in females and the differences
between both groups were insignificant. However,
Deguchi et al.’2 and Zhao et al.®® showed no
significant difference between both groups,
but Ono et al.? reported divergent outcomes.
Meanwhile, these studies reported that male
values were greater than in females.

In the present work, the CAB in males
fluctuated between 3.67 and 10.50 mm and in
females between 3.59 and 9.72 mm. In addition,
the mean CAB values were greater in males (7.40
+ 1.78 mm) than in females (6.52 + 1.55 mm)
and the difference was insignificant. However,
Momin et al.*! in their study reported a significant
difference in CAB values between male 8.52 +
1.71 mm and female 4.52 + 1.20 mm.

In our results, a significant positive correlation
between the values of CAB to the age in both
groups was detected which is inconsistent with
Momin et al.? who detected no correlation
between patient age and the variability of the
mandible CAB thicknesses.

Furthermore, a significant positive correlation
between the values of TT to the age in both males
and female groups was noted. However negative
correlation was detected regarding the BCB and
LCB. And according to our knowledge, there
is a lack of data in the literature concerning the
correlation between the values of TT, BCB and
LCB to the age in both males and female groups.

Both COB and CAB and density must be put
into consideration to ensure a good blood supply
and achieve effective implant insertion 4. Several
literatures Motoyoshi et al.?® and Stahl et al.*”)
reported that the recommended cortical bone
thickness for miniscrew placement is = 1.0mm
to get perfect stability also linked this thickness
to higher miniscrew success rate. According to
Momin et al.], Miyamoto et al.?® and Wilmes
et al.®! the stability of the implant depends on
the ratio of COB and CAB mainly COB. Cortical
bone is more elastic, stronger and more resistant
to distortion, and will bear extra-loads than
cancellous bone?*.,

The DOM

According to our results, greater DOM mean
values were noted in males (2.50 + 0.46 mm) in
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comparison to that obtained in females (2.29 +
0.33 mm), yet statistically insignificant. A positive
correlation was recognized between it and the
age in all groups. However, Chrcanovic et al.l’"
in their study noticed a statistically significant
difference between the mean values of the DOM
at the most superior and the most inferior levels.
Also a statistically significant difference was
observed when comparing the results in both male
and females groups.

The gonial angle measurements

In the present research, the mean GA was
estimated and found to be 119.34° + 7.82 in males
and 122.04° +8.19 in females. Higher values in
males were observed by Xie and Ainamol™ (120.1°
+6.2 to 121.3° + 6.7), Ohm and Silness?®" (122.3°
+7.310126.6° + 7.2), Kharoshah et al.??(122.8 +
4.3°) and Al-habahbah®! (122.639° to 124.453°).
Whereas, lower values were reported by Shilpa
et al B9 (114.8° £ 8.341 to 122.3° £ 8.722).

Female mean GA values of our study were
lower to those noted by Xie and Ainamo!® (123.2°
+ 6.6 to 124.1° + 6.3) and Ohm and Silness?*!
(123.2° £ 6.6 to 127.7° + 8.2), but were higher
than those obtained by Kharoshah et al.*? (121.8
+ 3.9°), Al-habahbah®¥ (121.821° to 127.258°)
and Shilpa et al.?* (114.7° + 5.227 to 122.65° +
5.413).

In our study we noted that the mean values
of the GA were greater in females and the
differences between both groups were statistically
insignificant.

These outcomes were in agreement with those
reported by Xie and Ainamo®™; Shilpa et a/.?¥; Da
Costa De Sousa et al.’™; Olcay Sakar and Tongug
Silin®® but the differences in their reports were
statistically significant.

On contrary, Ohm and Silness®; Al-
habahbah®;  Shahabi et alP7; Zangouei-
Booshehri ef al.*¥ determined the GA by using
the digital panoramic radiographs; they found
that male participants had higher measures when
compared to females. Yet the differences were
insignificant. Moreover, Kharoshah et al.l*
found that these differences were statistically
significant. These sex variations could be
explained by superior masticatory power in
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male than female, also, due to ethnic group and
different morphometric technique used.

In the present work, the mean values of both
GA showed negative correlation to the age in
both males and females and this was consistent
with the outcomes of studies conducted by Dutra
et al.P?’), Shilpa et al.?*. The only clarification
presented by these authors was that the status
of bone mineral of the individuals has no
correlation with the GA. On the other hand, Ohm
and Silness®Y; Al-habahbah,*®¥ and Da Costa
De Sousa et al.P*! noticed significant positive
correlations and explained their findings by the
senile modifications in the mandibular basal bone
morphology, decreased bone density and power of
contraction of the muscle of mastication.

The positions (site) of the mental foramen

The mental foramen location is a vital
landmark, and must be considered before implant
placement and surgery to avoid nerve injuries.
Being variable, an accurate localization and
evaluation is a mandatory process and the obtained
data are used as a guide for surgical procedures.
In the present study, the mental foramen positions
were evaluated and presented as percentages.
The commonest position was opposite the apex
of the fifth tooth (54.2%), then mesial to the fifth
(20.8%), mesial to the sixth (12.5%), distal to the
fifth (6.3%), apex of the fourth (4.2%) and the
least common position was opposite to the apex
of the sixth (2.1%).

There is significant argument in the literatures
concerning the position of the mental foramen in
different races. Previous reports determined the
mental foramen position by measuring its distance
from both the midline and the inferior border! !,
Other authors Mraiwa et al*? reported that
mental foramen location was midway between
the inferior mandibular border and the alveolar
crest. However, this result could be affected by
the crestal bone loss.

The commonest mental foramen position
in our results was apical to the 5" mandibular
tooth and this goes in consistent with other
researches!!243-48],

However, Neiva et al.™; Sumit Guptal®’;
Haghanifar and Rokoueil®”; Oliveira et al.’%,
Rupesh et alBY studied the location in their
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populations and found it more frequent between
the 4® and the 5" tooth which differs from this
study.

From the previous results it is settled that the
foramen’s positions are variable. Teeth extraction
and alveolar bone resorption are the main causes
for close proximity of the mental foramen, even
adjacent, to the alveolar crest®?. This close
proximity necessitates the surgical exploration
of the mental foramen and even transposition of
the nerve to create more space prior to implant
placement in order to avoid nerve injury3.
However, Hori et al.’¥ reported a high rate of
sensory dysfunction post operatively.

Shape of the mandible

Selecting the proper implant size and angle
of installation depend mainly on the shape of the
mandible to prevent buccal and lingual perforation.
According to the current investigation, the shape
of the mandible was categorized into four types
(A, B, C and straight). The percentages of each
category were evaluated and estimated to be type
A (83.3%), type B (0%), type C (10.4%) and
straight type (6.3%).

Variable and controversial conclusions were
obtained by other researchers, Quirynen et al.l>
reported that type A was rare (2.4%) and that
type C was the most frequently detected (69.5%).
Moreover, Watanabe et al.® described type B as
the commonest (58 — 74%) and type C was the
rarest (17-36%).

Type A, the most frequently seen in the present
study (83.3%), accompanied with higher threat
of LCB perforation. Accordingly, the insertion
angle of implants should be directed precisely
towards the BCB. However, in type B (0%) it
should be directed towards the LCB. Additionally,
the perforation hazards in type C is the lowest
because of the appropriate lingual and buccal
cortical bones.

Thus, the variations in results of our study
and that described by other authors are attributed
mainly to the racial dissimilarities, gender and
different age groups which may predispose to
discrepancies in the biochemical structure and
biomechanical forces.
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Moreover, these  discrepancies  cause
alterations in bony tissue organization and
remodeling of the mandible and its related joint
which are responsible for the morphological
features. In addition, non-uniformity of the
sample size, diverse radiographic technologies
with distinctive magnifications and variable
morphometric procedures are proposed to be an
explanation.

CONCLUSIONS

Mandibular measurements and morphology
are unique for each individual. Their assessment
becomes crucial before any dental implant surgery.
Moreover, they help in forensic identification of
individuals. Introduction of CBCT and keeping
dental files for individuals in the modern dental
practice would provide a very great help in
forensic practice and court evidences.

Males have larger mandible measurements
than females, thus it can be used for sex
differentiation. CBCT with low dose techniques
proved to be rapid, easy, reliable and reproducible
for bone examination. CBCT has lower error
rates and gives more accurate measurements
and descriptions than other commonly used
radiologic methods like plain and panoramic
X-rays. Moreover, this type of examination foster
cooperation between forensic medicine specialists
and radiology professionals to use imaging
methods as a non-invasive way for documentation
and analysis of forensic findings and re-use of the
saved files for identification in both living and
dead persons.
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