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Abstract

There are several methods of reconstruction for lower human jaw, but the most common and safest is using plates and screws.
The size of the lower jaw bone varies from person to person, therefore plates and screws are available in different sizes.! A
critical buccal bone thickness of 2 mm is recommended to prevent vertical resorption. A minimum bone thickness of 6 mm
would be required for successful placement of a standard-sized +4-mm-diameter implant.? In the present study Mandibular Body
Thickness (MBT) was studied in 110 dry mandibles to evaluate the ideal length of dental implants used during the corrective
procedures on the mandibular alveolar process. All the mandibles in our study had adequate bone thickness needed for implant

placement without traumatizing the sublingual artery.
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Introduction

The mandible is one of the most commonly
fractured structures during facial trauma.® Rigid
fixation, which typically involves open reduction and
internal fixation of the fractured fragments with
titanium plates, is a commonly used technique for
treating these mandibular fractures.*” The titanium
plates buttress the mandibular fragments and can bear
mild functional load during healing. Rigid fixation
techniques often involve the securing of a strength plate
along the inferior border of the mandible with at least 2
bicortical screws on either side of the fracture.”® For
bicortical screw placement, each screw should engage
both the buccal and lingual cortices of the bone. Hence,
choosing a screw length that protrudes entirely through
the mandible is a standard technique.°

Aims

1. To measure thicknesses in clinical landmark areas
of the dentate & edentate mandibles.

2. To evaluate the ideal length of dental implants used
during the corrective procedures on the mandibular
alveolar process.

Materials and Methods

Measurements were made on one hundred and ten
dry, macerated adult human mandibles of unknown sex.
All mandibles were obtained from Bharati Vidyapeeth
Deemed University Medical College, Pune and other
Medical Colleges in Maharashtra, with prior permission
of the concerned authorities. The mandibles were
apparently normal, without any structural deformity.
Dentulous (teeth > 14; n = 98) and Edentulous (without
any teeth; n = 12) mandibles were included for this
study. Parameters were measured bilaterally wherever
required.

Equipment

Geometrical protractor with marking up to 180°

Digital vernier calliper with 0.01 mm. precision

Measuring scale having marking up to 150 mm

Flexible measuring tape

Marker pen and pencil

. Plain white papers

Mandibular Body Thickness (MBT): Maximum

thickness of body of mandible measured at various

level of body of mandible in vertical axis;

1. Atthe level of Symphysis Menti (SM) (Fig. 1)

2. Between two Premolars (PM) (Fig. 2)

3. At the level of middle of second molar, if third
molar is erupted (M) (Fig. 3)

4. Between two molar, if third molar is not erupted.

ourwNE

Fig. 1: MBT-SM (Mandibular body thickness at
Symphysis menti)
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Fig. 2 MBT-PM (Mandibular body thickness at Fig. 3: MBT-M: Mandibular body thickness at
Premolar teeth) molar teeth
Observations

Table 1: Measurements (in mm) of Mandibular Body Thickness (MBT) at various anatomical landmarks in
Dentulous Mandibles. D (n=98)

Maximum | Minimum | MeanzSD | MeanzSD (R+L) P value Z value

MBT | SM 27.10 10.06 14.1742.31
PM R 18.40 7.44 11.68+2.04 12.80+2.08 4.92939E-14* | 7.533

L 18.47 7.96 13.9942.25
M R 18.16 7.32 11.34+1.77 12.56+2.01 0* 8.5783

L 18.12 9.25 13.83+2.27

Statistically highly significant** (P < 0.001)

Table 2: Measurements (in mm) of Mandibular Body Thickness (MBT) at various anatomical landmarks in
Edentulous Mandibles, ED (n=12)

Maximum Minimum MeanzSD MeanzSD P value
(R+L)
MBT SM 15.01 10.10 13.41+1.61
PM R 16.78 9.88 13.47+2.01 12.78+2.02 | 0.0345*
L 15.36 9.89 12.09+2.02
M R 18.90 12.42 15.90+2.21 15.64+2.35 | 0.1418
L 17.81 11.64 15.38+2.49

Statistically significant *(P < 0.05)

Bar diagram 1: Measurements (in mm) of Mandibular Body Thickness (MBT) at various anatomical
landmarks in Dentulous (D) and Edentulous (ED) Mandibles

D0 e mm e
B D
BN ED
__154---- [ ------------ [ --------- ] -----------
e
£ ]|
D
510-
L
[
5_
0 L] T T T L]
SRR ) Iz 2
= = 2 == = = =2 ==

Abbreviations used in Tables 1 and 2 and Bar diagram 1 Symphysis Menti (SM), Premolar (PM) and Molar (M)
teeth on Right (R) and Left (L) Dentulous (D) and Edentulous (ED)
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Discussion
In the present study mean values of Mandibular

Body Thickness (MBT);

At the level of Symphysis Menti (SM) in-

1. Dentulous group is 14.17 mm (maximum 27.01,
minimum 10.06).

2. Edentulous group is 13.41mm (maximum 15.01,
minimum 10.10).

At the level of Premolar Teeth (PM) in

1. Dentulous group on right side is 11.68 mm
(maximum 18.40mm, minimum 7.44 mm) and on
left side is 13.99 mm (maximum 18.47 mm,
minimum 7.96 mm). Statistically these two values
differ significantly on both sides. (P < 0.001)
(Table 1)

2. Edentulous group on right side is 13.47 mm
(maximum 16.78 mm, minimum 9.88 mm) and on
left side is 12.09 mm (maximum 15.36 mm,
minimum 9.89 mm) These two values are
statistically highly significant. (P < 0.05) (Table 2)

At the level of Molar teeth (M)

1. Dentulous group on right side is 11.34 mm
(maximum 18.16 mm, minimum 7.32 mm) v and
on left side is 13.83 mm (maximum 18.12 mm,
minimum 9.25 mm). Statistically these two values
are significant. (P < 0.001) (Table no.1)

2. Edentulous group on right side is 15.90 mm
(maximum 18.90 mm, minimum 12.42 mm) and on
left side is 15.38 mm (maximum 17.81 mm,
minimum 11.64 mm). Statistically these two values
are insignificant.

Table 3: Comparison between mean values of Mandibular body thickness at the level of molar teeth of
present study in dentulous mandibles with the available data

Present Eugene Giles (mm) N. D. Mandke (mm)
study* (mm) White population Negro population
12.56 M F M F M F
14.58 14.10 15.12 14.74 15.18 14.5

* Sex not specified, M - Male, F - Female

Very few studies have been done on total
mandibular body thickness. Eugene Giles'! measured
body thickness at the level of second molar parallel to
vertical axis of body to determine the sex in White and

Negro population. Values of Body thickness at molar
tooth in dentulous group of present study are smaller
than findings of Eugene Giles'! and N. D. Mandke.*?
Table 3

Table 4: Comparison between mean values of mandibular body thickness (in mm) at the level of symphysis
menti of present study in dentulous mandibles with the available data

Present study* (mm)

Narlin B. Beaty and Thomas T Le (mm)

14.17

M F

14.03

13.21

*Sex not specified, M - Male, F - Female

Narlin B. Beaty and Thomas T Le'® measured total
mandibular body thickness at seven different surgically
useful sites. Values of body thickness at symphysis
menti in dentulous group of present study (14.17 mm)
coincides with their findings. Mean mandibular
thickness at the symphysis menti in their studies were
14.03 mm in males and 13.21mm in females. (Table 4)

In Indian population, body thickness was measured
by N. Bapna,'* but they have not mentioned the level of
measurement of body thickness. Value of their study is
16 mm which is far greater than present study in both
groups. N. D. Mandke® measured body thickness at the
level of molar teeth (male 15.18 mm, female 14.5 mm).

Many experienced mandibular surgeons have
developed an intimate knowledge of mandibular
thicknesses and necessary screw sizes through clinical
practice and hence use a depth gauge infrequently. In a
study conducted by Narlin B et al*® the authors have
achieved good clinical outcomes in more than 300
mandibular fracture fixations, with the estimation of
bicortical screw size primarily through prior knowledge

of screw size at the fracture location and the reservation
of the depth gauge only for instances that involve
aberrations of normal intracortical thickness (eg,
oblique fractures or lag screwing). Although surgeons
may choose to estimate bicortical screw size through a
number of methods (eg, anatomical averages,
experience  based estimates, preoperative CT
measurements, metered drill bits, or depth gauge),
ultimately, sound plating techniques and ample
mandibular bone stock for screw engagement are much
more important factors in proper fracture fixation than
the method of screw size estimation. Future studies that
describe the accuracy of alternative screw size
estimation techniques relative to speed of surgery and
long-term fixation outcomes may be warranted.

Knowledge of mandibular thickness measurements
can be used as a practical reference for a number of
applications, including mandibular fracture repair,
mandibular reconstruction, and the understanding of
mandibular anatomy in general.
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Conclusion

In the present study Mandibular Body Thickness
(MBT) was studied in clinical landmark areas of the
110 dry dentate & edentate human mandibles to
evaluate the ideal length of dental implants used during
the corrective procedures on the mandibular alveolar
process. All the mandibles in our study had adequate
bone thickness needed for implant placement without
traumatizing the sublingual artery. Quantitative record
of the mandibular thickness was prepared that may be
of interest to the anatomists and orthodontists.
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