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INTRODUCTION                                                                 

Facial fractures are common sequelae of different 
mechanisms of trauma and it can be challenging not to miss 
any major finding, this is attributed to clinicians’ inability 
to perform a thorough physical examination especially in 
polytraumatized pateinets, patients’ inability to cooperate, 
and pronounced facial swelling[1].

An exact and fast evaluation of facial bone fractures 
is mandatory because of the complicated anatomical 
structure of the facial skeleton, the diversity of possible 
traumatic injuries in this region, and the high risk of 
complications[2].

Multidetector computed tomography (MDCT) has 
become the imaging standard in evaluating facial trauma. 
It has proven great value in determining the treatment 
plans in patients who would require surgical treatment for 
these injuries. Radiologists should be aware of the major 
types of facial fractures such as naso-orbito-ethmoidal, 
orbital, zygomaticomaxillary complex (ZMC), Le Fort, 
and mandibular fractures[3].

Multiplanar (MPR) reconstructions proved to be 
superior to conventional 2-dimensional (2D) CT as it 

allows more effective visualization of fractures, especially 
in fractures of the inferior orbital wall. Multiplanar and 3D 
reconstructions increase the diagnostic effectiveness of CT 
examinations by providing better spatial orientation and 
allow for better planning of surgery and monitoring of its 
results. MDCT has the advantage of increasing the patient’s 
comfort during examination by reducing the examination 
time, without the need for patient repositioning in axial 
and coronal orientations, with good quality of image 
reconstructions[4, 5].

This study aimed to evaluate the diagnostic accuracy 
of multidetector computed tomography (MDCT) using 
multiplanar and three-dimensional (3D) reconstruction 
images in the management of patients with maxillofacial 
injuries.

MATERIALS AND METHODS                                                                    

This cross-sectional study has been conducted for                                                                                                          
3 months from May to July 2017 in the Assiut University 
Hospital Trauma Unit, tertiary care hospital, as a 
collaborative work between the Diagnostic Radiology 
Department and Maxillofacial Surgery Unit of the Surgery 
Department.

ABSTRACT

Purpose: The study aimed to evaluate the diagnostic accuracy of multidetector computed tomography(MDCT) using multiplanar 
and three-dimensional (3D) reconstruction images in the management of patients with maxillofacial injuries.
Materials and Methods: Ninety-six patients with maxillofacial trauma were enrolled. The detected fractures were documented 
and tabulated into three groups. The first group the data obtained in axial images, the second group the data obtained in multi-
planar reformatted images, and the third group 3D-reconstructed images.
Results: Orbital, mandibular, and maxillary fractures were the most frequent fractures occurring in 37 (50.6 %), 37 (50.6 %), 
and 33 (45.2 %) cases respectively. 3D reconstructed images had the highest sensitivity in diagnosing the infraorbital fractures 
compared with axial, sagittal, and coronal reformatted images (p ꞊ 0.00, p ꞊ 0.03 and p ꞊ 0.01 respectively). Coronal reformatted 
images performed better than axial images in the evaluation of pterygoid plate fractures, and axial images were better in the 
case of anterior maxillary wall fractures in comparison to 3D reconstruction (p ꞊  0.01). Sagittal reformatted images had the least 
sensitivity in diagnosing mandibular fracture and condylar dislocation.
Conclusion:Multiplanar reconstruction increases the effectiveness of visualization of facial fractures.3D images provides 
better visualization of fracture lines and displaced bony fragments especially in the case of Le Fort fractures.
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Inclusion Criteria: All adult patients (above 18 years) 
of both sexes with maxillofacial trauma who attended the 
Trauma Unit during these 3 months.

Exclusion Criteria: Included pediatric group                                                                                                                   
< 18 years and severely polytraumatized critical 
patients.

This study had been approved by the local Ethical 
Committee of the Faculty of Medicine, under reference 
number IBN no. 17101310.  It was conducted following 
the provisions of the Declaration of Helsinki. Written 
informed consent was obtained from participants before 
enrolment.

Sample size calculation:

Sample size calculation was carried out using G*Power 
3 software[6]. A minimum calculated sample of 96 patients 
with maxillofacial trauma was needed to detect an effect 
size of 0.5 in the rate of detection of facial bone injury by 
multiplanar vs. 3D imaging, with an error probability of 
0.05 and 80 % power.

The technique of MDCT examination:

All MDCT examinations were performed on a 16-rows 
scanner (Hi-Speed, General Electric Medical Systems 
(GE), Milwaukee, Wisconsin, USA). The following 
technical parameters were used as a standard in all patients: 
tube voltage of 120 kV, amperage 200 mA, 1.25 mm 
collimation, and a pitch of 1.5. The tube rotation time was 
0.7 sec and the table speed was 7.5 mm per tube rotation. 
The whole acquisition time did not exceed 30 seconds. 
The raw data images were reconstructed into the 'standard' 
algorithm and 'bone' kernel.

The digital imaging and communication (DICOM) data 
were transferred to a computer workstation (Advantage 
Workstation 4.3, GE Healthcare, Waukesha, Wisconsin, 
USA) for viewing and post-processing.  In each case, the 
axial 2D images were carefully reviewed in bone window 
settings. MPR reconstructions in sagittal, coronal, and 
oblique coordinates were also performed, and 3D volume-
rendered (VR) surface-shaded images were generated in 
each case.

The detected fractures were classified based upon the 
anatomical region according to horizontal and vertical  
buttresses  according to Winegar  et al.[7] as follows:

1- The orbits, concerning its walls and margins,

2- The maxillary bones,

3- The zygomatic bones,

4- The nasal bones,

5- The para-nasal sinuses,

6- The mandible,

7- The cranial frontal bones.

Furthermore, in midface fractures involving multiple 
buttresses and damage to the pterygoid plates, the three 
subtypes of Le Fort fractures were considered[8].

The detected fractures were documented and 
tabulated into three groups: the first group included the 
data obtained only from the evaluation of axial images 
without the use of MPR or 3D reconstructed images. The 
second group included evaluation of fractures depended 
upon axial and MPR reformatted images only. While the 
third group included the fractures evaluated based upon 
3D-reconstructed images.

Statistical analysis:

The obtained imaging data were organized and analyzed 
using SPSS 20 (IBM, USA). Quantitative and categorical 
data were presented as mean ± standard deviation) and 
frequency (percentage) respectively. The diagnostic yield 
of 2-D axial images, MPR images, and 3D reconstructed 
images in different maxillofacial injuries were compared 
using the student's test. The p-value was considered 
significant if less than 0.05.

RESULTS                                                                             
Out of these screened 96 patients, 23 patients were 

excluded as follows: 16 cases had no facial or cranial 
bone fractures and 7 had skull fractures without associated 
facial bone fractures. The remaining 73 patients had 
different types of facial skeleton injuries and represented 
the population of this study, 60 of them were males                               
(82 %) while 13 patients (18 %) were females. The mean 
age of these patients was 34.28 ± 12.73 years, ranging from           
20 to 80 years.

Mode of trauma:

Table (1) show the mode of trauma in patients of the 
current study based on clinical history. It was noticed that 
the most frequent mode of injury was a motor car accident, 
motorbike accident, and fall from height occurring in                                                                                                                
20 (27.3 %), 15 (20.5 %), and 12 (16.4 %) patients 
respectively. The mode of trauma was unknown in                    
6 patients (8.2 %).

Table 1: Mode of trauma in all studied patients:

With Maxillofacial 
fracture (n = 73)

Without Maxillofacial 
fracture (n = 23)

Motor car accident 20 (27.39 %) 3 (13. 04 %)

Motor bike accident 15 (20.54 %) 4 (17.3 %)

Fall from height 12 (16.43 %) 5 (21.7 %)

Fall on the ground 7 (9.58 %) 2 (8.69 %)

Heavy object 
trauma

7 (9.58 %) 2 (8.69 %)

Assault from other 3 (4.10 %) 0

Firearm injury 2 (2.73 %) 0

Epileptic Fits 1 (1.36 %) 0

Unknown 6 (8.21 %) 7 (30.43 %)
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Frequency of maxillofacial fractures based on anatomical 
locations:

The frequency of maxillofacial fractures is based upon 
the affected part of  horizontal and vertical buttresses of 
the facial skeleton . Orbital, mandibular, and maxillary 
sinus fractures were the most frequently affected parts 
occurring in 37 (50.6 %), 37 (50.6 %), and 33 (45.2 %) 
cases respectively. The least frequent type was isolated 
nasal fracture detected in 3 cases (4.1 %), followed by 
isolated paranasal sinus fracture presented in 4 cases                                                                                                              
(5.4 %). Other types of fractures are summarized in                        
Table (2) which shows the frequency of each type of 
maxillofacial fractures in the current study.

Table 2: Frequency of maxillofacial fractures based on anatomical 
location:

Location Frequency (percentage)

Orbital Fractures 37 (50.6 %)

Nasal Fractures 27 (37 %)

Isolated nasal fracture 3 (4.1 %)

Zygomatic Fractures 21 (28.7 %)

Maxillary fracture 16 (22%)

Maxillary Sinus Fractures 33 (45.2 %)

Zygomatico-maxillary fractur 7 (9.5 %)

Mandibular fractures (Isolated 
and combined)

37 (50.6 %)

Isolated mandibular fractures 24 (33 %)

Fracture dislocation of the 
condyle

7 (9.5 %)

Cranial Bone Fractures 18 (24.6 %)

Paranasal (Frontal and 
Sphenoid sinuses) fracture

4 (5.4 %)

The diagnostic performance of different types of CT 
images in each type of the depicted facial fractures was 
as follows:

1- Orbital Fractures:

Axial images and coronal reformatted images had 
higher sensitivity in diagnosing fractures involving the 
orbital floor, infraorbital rim, and orbital walls compared to 
sagittal reformatted images. Medial orbital wall fractures 

were better diagnosed with axial images while lateral 
orbital wall fractures were better diagnosed with coronal 
reformatted images. 3D volume-rendered images had the 
highest sensitivity in diagnosing infra-orbital rim fractures 
as represented in Table (3), (Figure 1).

Figure 1: A 16 years old man who was hit by an object. The pre-operative 
images (a and b): coronal and sagittal reformatted images, and (c and d): 
3D images, all showing left impure orbital blow-out trauma (fractures 
involving the supra-orbital margin, infra-orbital rim, the orbital floor, the 
medial and lateral walls), left frontal bone fracture, left tripodal zygomatic 
fracture and left zygomatic arch fracture (red arrows). Post-operative  3D 
images (e and f): showing well alignment of the orbital walls.

Table 3: Number of different orbital fractures detected in different types of CT images:

Image Type Significance

Axial Sagittal Coronal 3D P1 P2 P3 P4 P5 P6

Supraorbital 
margin

14 14 14 14 0.99 0.99 0.99 0.99 0.99 0.99

Orbital floor 24 20 24 24 0.13 0.99 0.99 0.13 0.13 0.99 

Infraorbital 
rim

13 8 11 16 0.01 0.11 0.00 0.91 0.03 0.01

Medial 
orbital wall

18 6 18 14 0.01 0.99 0.13 0.00 0.00 0.23

Lateral 
orbital wall

21 11 22 21 0.01 0.34 0.99 0.00 0.00 0.45

P value was significant if < 0.05
P1: compared between axial and sagittal constructions
P2: compared between axial and coronal constructions 
P3: compared between axial and 3D constructions 
P4: compared between sagittal and coronal constructions
P5: compared between sagittal and 3D constructions 
P6: compared between coronal and 3D constructions
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2- Zygomatic and zygomatico-maxillary fractures:

It was noticed that both axial and 3D reconstructed 
images had equal sensitivity in the detection of these types 
of fractures. Table (4) (Figure 1).

3- Maxillary Fractures:

Table (5) shows the evaluation of fractures involving 
the lateral and medial maxillary walls. Axial, coronal, 
and 3D reconstruction images had better sensitivity in 
comparison to sagittal reformatted images (P < 0.05). 
Coronal reconstructed images were better than axial 
images in the detection of pterygoid plate fractures, with 
high statistical significance (p ꞊ 0.01). Also, axial images 

were better than 3D reconstruction in the evaluation of 
anterior maxillary wall fractures (p ꞊ 0.01).

Frequency of Le Fort Fractures:

(Figure 2) Shows the frequency of Le Fort fractures in 
the examined patients.

Six patients had Le Fort I fracture 4 of them were 
bilateral. Five cases had Le Fort II fractures, and 3 of them 
were bilateral. Two cases had Le Fort III fractures, and 
2 cases had combined types of Le Fort fractures on both 
sides. (Figure 3, Figure 4 and Figure 5). The pan-facial 
fracture was depicted in only one case. (Figure 6).

Table 4: Number of zygomatic and zygomaticomaxillary fractures detected in different types of CT images:

Image Type Significance

Axial Sagittal Coronal 3D P1 P2 P3 P4 P5 P6

Zygomatico-maxillary 7 3 5 7 0.08 0.11 0.99 0.23 0.08 0.11

Zygoma 21 12 21 21 0.34 0.99 0.99 0.06 0.34 0.34

P value was significant if < 0.05.
P1: compared between axial and sagittal constructions.
P2: compared between axial and coronal constructions.
P3: compared between axial and 3D constructions.
P4: compared between sagittal and coronal constructions.
P5: compared between sagittal and 3D constructions.
P6: compared between coronal and 3D constructions.

Table 5: Number of maxillary fractures detected in different types of images:

Type of Image Significance

Axial Sagittal Coronal 3D P1 P2 P3 P4 P5 P6

Medial wall 22 4 22 20 0.01 0.99 0.33 0.01 0.01 0.44

Lateral wall 29 7 29 27 0.01 0.99 0.41 0.01 0.01 0.34

Anterior wall 14 5 7 6 0.00 0.03 0.01 0.67 0.97 0.09

Pterygoid plate 12 6 16 5 0.01 0.01 0.02 0.00 0.78 0.01

P value was significant if < 0.05.
P1: compared between axial and sagittal constructions.
P2: compared between axial and coronal constructions.
P3: compared between axial and 3D constructions.
P4: compared between sagittal and coronal constructions.
P5: compared between sagittal and 3D constructions.
P6: compared between coronal and 3D constructions.

Figure 2: Frequency of Le Fort fractures in the examined patients.
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Figure 3: A 60 years old female, Victim of an assault; (a): axial 2D-image shows bilateral comminuted nasal bone fractures with nasal septum fracture 
(red arrow), (b): coronal multi-formatted image shows bilateral fracture of the lateral walls of the maxillary sinuses which show haemosinus (red 
arrows), (c): 3D-volume rendered surface shaded image shows bilateral infra-orbital rim fractures (blue arrows).
Diagnosis: Le Fort II fracture with type "3" nasal fracture.

Figure 4: An 18 years old lady who had motor car accident; 
(a): axial 2D image showing bilateral comminuted nasal 
bone and nasal septum fractures with bilateral comminuted 
maxillary sinus fractures (black dotted arrows) and bilateral 
pterygoid plate fractures (black arrows), (b and c): axial 
2D and coronal reformatted images showing left orbital 
wall fracture (red arrows), (d and e): axial 2D and coronal 
reformatted images showing symphyseal mandibular 
fracture, (f and g): 3D images showing right infra orbital 
rim fracture (blue arrows) and left  frontozygomatic suture 
fracture (blue dotted arrows) and the symphyseal mandibular 
fracture (red dotted arrows). Diagnosis: Right Le Fort II, 
Left Le Fort III, Symphyseal mandibular fracture and type 
"3" nasal fracture.
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Figure 5: A 20 years old man who had motor bike accident; (a & b): 2D axial soft window and bone window images showing right frontal hemorrhagic brain 
contusion (yellow arrows), frontal sinus fracture with bilateral maxillary sinus fractures (red arrows); (c & d): 3D images showing bilateral orbital fractures 
involving the orbital walls and infraorbital rim on both sides (black arrows), with bilateral nasal bone fracture extending to naison (black dotted arrows), and 
bilateral zygomatico-maxillry fractures (blue arrows).
Diagnosis: Bilateral Le Fort II, Frontal sinus fracture with right frontal cerebral hemorrhagic contusion and type "3" nasal fracture.

Figure 6: A 67 years old man who had motor car accident. 3D volume-rendered images show bilateral orbital wall fractures, bilateral nasal bones and nasal 
septum fractures, maxillary bone fractures extending to the alveolar margin, fracture of the left zygoma and symphysial and right body mandibular fractures  
Diagnosis: pan-facial fractures
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4- Mandibular Fractures:

Axial, coronal, and 3D reformatted images had better 
sensitivity in diagnosing symphyseal, para-symphyseal, 
and mandibular body fractures, as well as in diagnosing 
dislocation of the mandibular condyle in comparison to 

sagittal reformatted images (p < 0.05). On the other hand, 
all types of images had equal sensitivity in diagnosing 
fractures involving the angle, ramus, and condyle and 
coronoid process of the mandible as shown in Table (6). 
(Figure 3).

Table 6: Number of mandibular fractures detected in different types of CT images:

Type of CT Images Significance

Axial Sagittal Coronal 3D P1 P2 P3 P4 P5 P6

Symphysis 6 1 6 6 0.02 0.99 0.99 0.02 0.02 0.99

Para-symphysis 12 8 10 12 0.03 0.76 0.94 0.56 0.02 0.64

Body 17 4 17 17 0.04 0.94 0.94 0.03 0.03 0.93

Angle 8 8 8 8 0.95 0.95 0.95 0.95 0.95 0.95

Ramus 8 8 8 8 0.95 0.95 0.95 0.95 0.95 0.95

Condyle 8 8 8 8 0.95 0.95 0.95 0.95 0.95 0.95

Coronoid process 1  1 1 1 0.91 0.91 0.91 0.91 0.91 0.91

Condyle Dislocation 9 3 7 7 0.02 0.57 0.57 0.01 0.01 0.66

P value was significant if < 0.05.
P1: compared between axial and sagittal constructions.
P2: compared between axial and coronal constructions. 
P3: compared between axial and 3D constructions.
P4: compared between sagittal and coronal constructions.
P5: compared between sagittal and 3D constructions.
P6: compared between coronal and 3D constructions.

Associated Signs in the Current Study:

Heamosinus, facial edema, and pneumocephalus were 
the most frequent signs, present in 23, 18, and 7 cases 
respectively. (Figure 3, Figure 4 and Figure 5).  Other 
signs are summarized in (Figure 7). Sagittal, coronal, and 
axial images had the same sensitivity in diagnosing the 
associated signs in the current study.

DISCUSSION                                                                          
MDCT has revolutionized the assessment of facial 

trauma especially with the complex nature of its fractures. 
This is attributed to its high sensitivity in the depiction and 
accuracy of classification of its patterns at a very short time, 
with the ability to predict the complications associat¬ed 
with each specific type and location of fractures. MDCT 
of the face, head, and neck are now routine examinations 
especially in poly-traumatized patients[3, 9].

In this study, the orbital fractures were the most 
frequently encountered fractures, detected in 37 patients 
(50.6 %). The orbital fractures were classified into the 
supraorbital margin, orbital floor, infra-orbital rim, medial 
orbital wall, and lateral orbital wall fractures. Orbital floor 
fracture presented the highest frequency among orbital 

fractures detected in 24 cases (64.8 %), including 5 cases 
showing bilateral orbital floor fracture; followed by lateral 
orbital wall fractures seen in 21cases (56.7 %) including 3 
cases with bilateral lateral orbital wall fractures.

Our results were similar to those of Prasad et al.[10] 
who found that orbitl fractures were present in 28 % of the 
cases in their series. The lateral orbital wall was the most 
commonly fractured (50 %) followed by the medial wall 
(28.6 %) and roof (14.3 %).

In every case in this study, the axial, multi-planar 
reformatted, and 3D-reconstructed images were all 
carefully revised. The reformatted multi-planar images 
were of high quality and had been reliable for both 
diagnostic and surgical reconstructive purposes. The 
3D-volume rendered images had the highest reliability 
in the diagnosis of orbital floor fractures (P ꞊ 0.00). The 
medial orbital wall fractures were better diagnosed by 
axial images (P ꞊ 0.01), but 3D-reconstructed images had 
the least detection rate in the diagnosis of medial orbital 
wall fractures (p > 0.05). Coronal reformatted images were 
better in diagnosing lateral orbital wall fractures, but they 
had statistically insignificant differences (p > 0.05).
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These findings agree with those of Myga-Porosiło, 
Jolanta, et al.[2] who stated that 3D-reconstructions were 
useless in the evaluation of fractures involving the medial 
orbital wall. Also, Patil et al.[11] found that 3D- images were 
inferior in the assessment of medial orbital wall fractures. 
They stated that coronal reformatted images were better in 
detecting orbital floor and orbital roof fractures.

Regarding the zygomaticomaxillary fractures in this 
study, zygomatic bone fractures were seen in 21 out of 73 
cases (28.7 %). The zygomaticomaxillary suture fracture 
was detected in 7 cases (9.5 %).

It was in accordance with Wahab et al.[12] who found 
that the most common complex type of zygomatic 
fractures was the zygomaticomaxillary complex fracture 
accounting for (23.3 %) of cases. While Hwang and You[13] 
encountered complex zygomaticomaxillary fractures                                              
in 14 % of their cases.

In this study, it was noticed that both axial and 
3D images had equal efficacy in detecting zygomatic 
and zygomaticomaxillary fractures. This is in                                       
agreement with Wahab et al.[12]. Also, Myga-Porosiło, 
Jolanta, et al.[2] found that the highest sensitivity of 
3D images was observed for fractures in the maxillary 
zygomatic arches (92 %). However it was noticed that 3D 
reconstruction images were more accurate in assessing 
the fracture lines as regards their extent,  localization, and 
displacement, this is in agreement with Prasad, et al.[10] as 
well as Umamaheshwari et al.[14].

This means that comminuted fractures of the mid-third 
of the face and the zygomatic fractures are better studied 
with 3D CT[15] as the multiplanar images give more detailed 
information helping the clinicians to identify the fracture 
with better localization of the bone fragments and their 
direction of fragments displacement. The combination of 
CT and 3D VR technique allows improvements in imaging 
interpretation in a better manner.

Classic Le Fort fractures of the skull are trans-
facial fractures of the mid-face, involving the maxilla 
and surrounding structures in either horizontal,                                                                                              
pyramidal, or transverse directions[16]. It generally accounts 
for 10 - 20 % of all facial fractures. Originally, in 1901,                                                                                                                    
René Le Fort coined the term “pillars of resistance"  
representing the strongest areas of the facial skeleton 
where the described fracture patterns occurred between 
those pillars of resistance. Le Fort described three types 
of fractures; common to all is the fracture of the pterygoid 
processes, and besides, each of them has a unique 
component[17].

In this study, the maxillary bone fractures were seen in 
16 patients (22 %) which were further sub-classified into 
6 cases with Le Fort I (37.5 %), 4 of them had bilateral 
fractures; 5 cases with Le Fort II (31.2 %); 3 of them were 
bilateral, and 2 cases with Le Fort III (12.5 %). Still, two 
other cases (12.5 %) had combined types of Le Fort (I and 

II or II and III). Only one case had pan-facial fractures 
(6.25 %).

Hopper et al.[3] reported that any combination of Le 
Fort type I, type II, and type III patterns can occur. Rhea 
and Novelline[18] reported that several rules should be 
considered while diagnosing these cases. First, fractures in 
multiple Le Fort planes may be located on the same side, 
for example, Le Fort type II and type III can occur on the 
same side. Second, Le Fort fractures are not the same on 
both sides. For example, Le Fort type I may occur on one 
side and Le Fort type II may occur on the opposite side. 

The axial, coronal, and 3D reformatted images in 
this study had better sensitivity in comparison to sagittal 
reformatted images (p < 0.05) for evaluation of fractures of 
the lateral maxillary wall. Axial images had a better detection 
rate of anterior maxillary wall fractures in comparison to 
3D reconstruction (P ꞊ 0.01). In dentoalveolar fractures, all 
types of images had comparable sensitivities (p > 0.05).

These findings are in agreement with those of Myga-
Porosiło, Joltana, et al.[2] who found that the axial images 
had the highest sensitivity for detection of fractures 
involving the anterior and lateral walls of the maxil¬lary 
sinus.

In this study, coronal multi-planar reformatted images 
were better than axial images in the detection of pterygoid 
plate fractures. This is in agreement with Prasad et al.[10] 
who stated that pterygoid plate fractures were missed by 
3D images.

It was observed in this study that the multiplanar MDCT 
in a patient with facial trauma has an essential role not only 
in the evaluation of the location of fracture fissures but 
also it gives detailed data regarding the evaluation of the 
location of free dislocated bone chips.

Myga-Porosiło, Jolanta, et al.[2] stated that 3D imaging 
is the most accurate in detecting bone chips especially 
in cases with fractures involving the anterior wall of the 
frontal or maxillary sinuses, also in condylar process, and 
body of the mandible, zygomatic arch, and nasal bones. 
On the other hand, they found that 3D reconstructions are 
less useful than 2D reconstructions in the imaging of thin 
bones.

In this study, mandibular fractures were classified 
according to the anatomical site into symphyseal, para-
symphyseal, body, angle, ramus, condyle, and coronoid 
process fractures. Twenty-four cases (64.8 %) with isolated 
mandibular fractures were encountered in this study. 
Mandibular body fractures had the highest frequency 
found in 17 cases (45.9 %) followed by para-symphyseal 
fractures in 12 cases (32.4 %), while the least frequent 
fracture was the coronoid process fracture.

In addition, axial, coronal reformatted, and 3D images 
had better sensitivity in the diagnosis of symphyseal, para-
symphyseal, and mandibular body fractures in comparison 
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to sagittal reformatted images (p < 0.05). Multi-planar 
and 3D-reconstructed images help to interpret mandibular 
fractures, especially the fracture location, the degree of 
dislocation, type of fracture, and the relationship between 
multiple fractures[19]. Myga-Porosiło et al.[2] stated that 
the highest sensitivity of 3D volume-rendered images 
was observed in fractures of the body and condyles of the 
mandible (90 %).

Iqbal et al.[20] stated that haemosinus is the most common 
associated injury seen in 22 (31.4%) patients with facial 
fractures. It is consistent with our findings as haemosinus 
found in 23 (31.5%) cases.  Lambert et al. found that a 
clear sinus sign is a highly reliable exclusion criterion of 
fractures involving the walls of paranasal sinuses. Brain 
contusions and extradural hemorrhage were the next 
common associated findings with facial fractures[21].

There are limitations in this study, related to the 
relatively short period and small sample size.

CONCLUSION                                                                   

The complex anatomy of the facial skeleton requires 
multiplanar imaging techniques for proper evaluation. The 
main purpose of diagnostic imaging is to detect and localize 
the number, location, and extent of facial fractures and 
associated soft tissue injuries. Through careful evaluation 
of axial, multiplanar reformatted, and 3D volume-rendered 
images improves the diagnostic accuracy of MDCT, 
especially in complex facial fractures. Three-dimensional 
reconstruction represents a good complementary technique 
for both diagnosis and surgical planning and follow-up.

Abbreviations:

DICOM: The digital imaging and communication, 
MDCT: Multidetector computed tomography,                                         
VR: Volume rendered, ZMC: Zygomaticomaxillary 
complex, 3 D: Three dimensional.
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