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Background: Mandibular fractures are considered to be one of the commonest
maxillofacial injuries. Multidetector computed tomography, multiplanar reformatted and 3-
Dimensional volume rendered images provide high capability in accurate evaluation of
mandibular fractures, displacements and comminution.

Aim: To identify the role of multi-detector computed tomography, multiplanar reformatted
and 3-Dimensional volume rendered images in evaluation of mandibular trauma and to
define the frequency and locations of mandibular fractures.

Subjects and Methods: In this study, 32 patients with mandibular fractures were referred
to the Emergency Unit of Kasr Alainy University Hospital. All patients were subjected to
multidetector computed tomography in axial sections, multiplanar reformatted and 3-
Dimensional volume rendering images.

Statistics: A prospective descriptive study. Results: Motor vehicle accidents were the
commonest mode of trauma in mandibular fractures (59%). Over 90 % of cases were men.
Patients with single mandibular fractures (62.5%) exceed cases with multiple fractures
(37.5%). Mandibular body was the commonest site to be fractured in mandibular trauma
27.7%. 57.6% of mandibular fractures were comminuted fractures.

Conclusion: Multi-detector computed tomography with multiplanar reformatted and 3-
Dimensional volume rendered images are mandatory for comprehensive perceptual
assessment of unifocal and multifocal mandibular fractures.

Copyright©2019 Noha Abdelfattah Ahmed Madkourl. This is an open access article distributed under the Creative Commons Attribution License,

which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Mandibular fractures are, by far considered to be one of the
commonest maxillofacial injuries [1,2]. Mandibular injuries
are either isolated or associated with other maxillofacial
fractures with consequent deformities and functional
complications [3,4]. Serious mandibular injuries could lead
to dramatic clinical sequelae and may interfere against
secure air way maintenance procedures [5,6,7].

Due to special anatomical morphology of the mandible,
multiple patterns and various classifications of mandibular
fractures are considered including single or unifocal and
multifocal or multiple mandibular fractures
[8,9,10,11,12,13]. Meanwhile, advanced imaging
modalities mainly, multidetector computed tomography
(MDCT) with multiplanar reformatted (MPR) and 3
dimensional (3D) volume rendering (VR) images are
essential requisite for precise estimation and definitive
characterization of mandibular fractures, in different planar
orientation involving vertical and horizontal mandibular
buttresses [1,14,15,16,17,18].
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The objective of this study is to identify the role of multi-
detector computed tomography, multiplanar reformatted
and 3-D volume rendered images in evaluation of
mandibular trauma and to define the frequency and
locations of mandibular fractures.

MATERIALS AND METHODS

Patients

This study is a prospective descriptive study. 32 patients
(29 males and 3 females) were enrolled in this study, with
the mean age of 33 years ranging from 18 to 74 years,
presenting with mandibular trauma due to motor vehicle
accidents (MVA), fall from a height (FFH), and direct
assault. The population group was referred to the
Emergency Unit of Kasr Alainy University Hospital during
the period from March 2016 to December 2017.

Data Acquisition

All patients were scanned by a 16-channel multi-slice
computed tomography (Somatom Emotion 16; Siemens
Healthcare, Erlangen, Germany) and (BrightSpeed; GE
Healthcare, Milwaukee, Wisconsin, USA). MDCT of the
face was obtained for all cases with the following
acquisition data: 16x0.6 mm collimation, matrix 512 x 512,
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pitch 0.6, table feed 7.7 mm/s, rotation time 1.00s/HE, tube
current 300 mA, voltage 120 kV, field of view 230-290 mm
and a total exposure time of 11 s.All patients were scanned
by helical MDCT from head vertex to chin in axial sections
of 1.25 mm thickness. MPR in coronal and sagittal planes
and 3D volume rendering images were obtained from thin-
sectioned axial source images.

Mandibular fractures were classified into unifocal and
multifocal fractures. Further anatomical classification of
mandibular fractures included: Body, angle, symphyseal,
parasymphyseal, ramus, condyle, subcondyle, coronoid and
dentoalveolar. Associated maxillofacial and head fractures
were estimated.

RESULTS

A total of 32 cases (29 males and 3 females) with 65
mandibular fractures were enrolled in the current study.
Over 90 % of cases were males with male: female ratio 9:1.
Mean age was 33 years ranging from 18-74 years.In this
study, mandibular fractures were mainly due to motor
vehicle accidents (59.3%) followed by fall from a height
(34.3%) then interpersonal violence (6.2%). The
commonest mandibular fracture was mandibular body
followed by dentoalveolar fractures then angle as noted in
table 1. Dentoalveolar fractures are usually extensions of
fracture body, angle, parasymphyseal and symphyseal
regions into the mandibular alveolar margin. The current
results revealed that cases with unifocal mandibular
fractures comprise 20 cases (62.5%) with 28 fractures
(43%) and multifocal mandibular fractures comprise 12
cases (37.5%) with 37 fractures (57%) (Table 1) with even
ratios for both unilateral and bilateral multifocal mandibular
fractures (Graph 1).

In this study, displaced fractures were 61% of cases while
non-displaced were 39%. Simple mandibular fractures
constitute 43.4% of cases while comminuted fractures were
57.6%.Associated maxillofacial injuries were noted in 11
cases (34.3%) (Graph 2). temporal bone fractures and one
case with frontal bone fracture. Axial and MPR images
especially coronal images are essential for accurate
assessment of different patterns, exact number, locations,
extensions of different fractures and detailed description of
fracture lines, displacements and comminution. 3-D VR
confer precise localization and assorted classification of
different mandibular fractures in multiple planes. bone
fractures and one case with frontal bone fracture. MDCT
with MPR and 3-D VR are standard imaging technique in
evaluation of mandibular fractures and are virtually useful
in perceptive evaluation of horizontal and vertical segments

Table 1 Frequency and locations of total, unifocal and multifocal
mandibular fractures

. Unifocal Multifocal
. Total mandibular . .
Location f mandibular mandibular
ractures
fractures fractures
Body 18 (27.7%) 6 (21.4%) 12 (32.43%)
angle 10(15.38%) 4(14.28 %) 6(16.2 %)
Symphyseal 3(4.6%) 1(3.57%) 2(5.4%)
Parasymphyseal 6(9.2 %) 3(10.7 %) 3(8.1%)
Ramus 3(4.6 %) 2(7.1%) 1(2.7%)
Condyle 2(3%) 1(3.57%) 1(2.7%)
Subcondyle 3(4.6 %) 2(7.1%) 1(2.7%)
Coronoid 3(4.6 %) 1(3.57%) 2(5.4%)
Dentoalveolar 17(26.15 %) 8 (28.57 %) 9(24.3%)

Left Parasymphyseal, ipsilateral coronoid and ipsilateral angle
Right angle and ipsilateral coronoid

Right angle and ipsilateral ramus

Right body and Symphyseal

Right body and ipsilateral Parasymphyseal

Right body, right condyle and left subcondyle

Right body and contralateral Parasymphyseal

Bilateral body and Symphysesl

Right body and bilateral angles

Patterns of multifocal mandibular fractures

Bilateral body

Right body, contralateral angle

o

Number of cases

Graph 1 Patterns and number of cases with multifocal mandibular
fractures (n=12).

34.00%

Cases with isolated mandibular fractures Cases with mandibular and maxillofacial
fractures

Graph 2 Percentage of cases with isolated mandibular fractures and
cases with mandibular and maxillofacial fractures.

DISCUSSION

Severe maxillofacial fractures usually result from high
kinetic energy and high velocity impact forces [19,20,21].
Many studies concluded that MVA were the commonest
preceding mode of trauma in mandibular and maxillofacial
fractures in the developing countries which was
demonstrated in the current study [22,23,24,25,26]. Also
men were the commonest to be injured in mandibular
trauma compared to females as noted in most trauma
studies [23,24].

Obimakinde ef al, and Raju et al, found that the mandible
was the commonest fracture in maxillofacial trauma and the
commonest location to be fractured in mandibular trauma
was mandibular body. The current results were consistent
with the former studies [22,23]. The previous studies were
incongruent with other studies that found that condylar
fracture was the commonest mandibular fracture in FFH
[14].

On the other hand, although mandibular fractures were not
the predominant bone to be fractured in maxillofacial
injuries in a study conducted by Patil and Melkundi but,
mandibular body was still the commonest mandibular
fracture in the latest study and other retrospective studies
[18,25]. Invariably, mandibular body is a frequent target in
mandibular trauma due to mobility and bony prominence
[27,28,29]. ,

In contrast to studies done by Srinivas et a/ who concluded
the predominance of multifocal mandibular fractures, the
current study concluded that cases with single mandibular
fractures exceed multifocal ones which was in accordance
to a study conducted by Natu et al who reported a high
incidence of unifocal fractures [30,31,32].
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Furthermore, many retrospective studies deduced that
bilateral mandibular fractures overpassed unilateral
multiple fractures being in disagreement to the current
results where both subtypes of multiple mandibular
fractures attained the same percentage [33,34].

In this study, the commonest combinations for multiple
mandibular fractures were body and angle and bilateral
body which coincides with a retrospective analysis
performed by Ogundare et al and Srinivas et al [30,35].

In the present study, displaced and comminuted mandibular
fractures were more common than simple and non-
displaced fractures which was in agreement with a study
obtained by tent et al and other relevant studies [36,37]. In
this study, patients who sustain maxillofacial together with
mandibular fractures were much less those presenting with
only mandibular fractures which concurred to a an
epidemiological study held by Natu ef al/ [32]. Also, the
infrequent association between head trauma and mandibular
fractures was described in the present study and other
earlier studies [38].

CONCLUSION

MDCT, MPR and 3d VR imaging are mandatory for
evaluation of mandibular fractures required for appropriate
surgical planning. Percentage of cases with unifocal
mandibular fractures was higher than multifocal ones.
Mandibular body was most frequently injured in
mandibular trauma. MDCT with high spatial resolution
provide high capability in authentic assessment with
accurate interpretation of various types of mandibular
fractures.
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