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Abstract

Background: Injury to the faciad region may lead to life
threatening Situations, it is difficult to physically examine the
patient with facid trauma. The growing frequency and mag-
nitude of road traffic accidents, as well as the increase in
episodes of urban violence, have made these traumas a form
of socid disease. Multidetector Computed Tomography (MD-
CT) is the imaging moddlity of choice and is one of the most
important imaging tools in evaluation of patients with sport
related maxillofacial trauma. It helps in detecting the exact
site, number and extent of fractures, displacement of fragments
and soft tissue injuries.

Aim of Study: The aim of this study is to detect sport
related different facia fractures by using conventional radi-
ography and Multi Detector Computed Tomography (MDCT).

Patientsand Methods: Twenty eight patients were referred
to Department of Radiodiagnosis, Zagazig University Hospitals
for this prospective cross-sectional study.

In this study, 28 patients with 60 facial fractures were
examined by multidetctor CT from the most common fracture
was orbital fracture seen in 14 cases (50%).

Our study included 28 patients who sustained sport trauma
to the facia skeleton with age range from 17-51 years old.
Conventional plain radiography and MDCT were performed
to all patients.

Results: In this study, males were congtitute most of the
patients with number of 22 patients which represents (78.
6%) of the total while number of female patients was 6
whichrepresents (21.4%) of the total.

Conclusion: Facia injuries are commonly encountered
emergencies which needs early diagnosis and management.
Road traffic accidents and social violence are the common
reasons which have led to increase in the frequency of
maxillofacial injuries. However sport related facial injuries
is till a common cause, the complex anatomies of the facia
bones require multiplanar imaging techniques for a detailed
evaluation.
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Introduction

FACIAL fractures cases are serious cases on dl
occasions, the most common causes of these types
of fractures are road accidents, sport trauma, vio-
lence, or falls from height. The location and extent
of the fracture must be evauated in accurate manner
providing clinicians illustration of complicated
cases with combined soft-tissue or sensory system
injury, in addition, information required to set
surgical steps [1].

Smplefacial fractures:

Fractures involving a single facia buttress are
alveolar process fractures, frontal sinus fracture,
isolated zygomatic arch fracture, mandibular frac-
ture, nasal bone fracture,orbital blow out fracture
and paranasal sinus fracture.

The complex facial fractures:

Is Le Fort fracture. It has severa types Type| (
horizontal fracture): It traveling through the nasa
septum crosses lower than the zygomatico-
maxillary junction and the pterygomaxillary junc-
tion as well to pass through the pterygoid plates.
Type |l (pyramida fracture): It extends from the
below the naso-frontal junction of the maxilla,
infero-laterally withen the lacrimal bones, and
frontal wall of the maxillary sinus; it passes below
the zygoma. Type |ll (transverse), begins at the
nasofrontal and frontomaxillary sutures and passes
posteriorly along the inner wall of the orbit [2].

Maxillofacia traumatology is common in ado-
lescent [3]. Extensive facid trauma and associated
hematoma and swelling can compressing airways.

Abbreviations:
MDCT: Multidetctor Computed Tomography.
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Fractures to the bones of orbital cavities can
result in damage to the optic nerves or vessels,
causing blindness or herniation of the globe;

zygomatic bone fractures can result in fractures to
the orbital floor, displacing the globe. Infection as
well can result from facial fractures and

associated trauma

[4,5].

There is an obsessive need for radiography to
identify such fractures, to detect their morphology
and extension, and to evaluate nearby soft-tissue
damage [6].

There are other imaging moddlities for assessing
facia trauma, but Multidetector Computed Tom-
ography (MDCT) imaging is the ideal method for
rapid and accurate evauation of facia trauma [7.8].
This modality has an accurate role in the detection
and assessment of complex fracture types and the
expectation of complications associated with certain
types, locations, and patterns of fractures [9]. Data
acquisition and reconstruction times have reduced
by technological advances in Computerized Tom-
ography (CT) so that three-dimensiona (3D) CT
images of facial injuries may be generated rapid
and with less efforts [10].

Patientsand M ethods

Twenty eight patients with age range from 17-
51 years old were referred from ENT Department
to Department of Radiodiagnosis, Zagazig Univer-
sity Hospitals from April 2019 — October 2019,
complaining of gport facid trauma and facial pain,
hematomas, we took Written consent was requested
from al studied cases then we did this prospective
cross-sectional study included in our research.

Inclusion criteria:

* Patients exposed to sport traumawith clinical
doubt of facial fracture.

* Patients with normal X-ray but clinicaly com-
plain.

Exclusion criteria:
 Patient has facial trauma not related to sport.
* Patient refuse to complete the study.

Methods: All patients were subjected to the
following:
Clinical assessment:

1- Complete clinical data.

2- Clinical examination: Patients assessed by the
emergency doctors and redirected to the radiol-

Radiodiagnostic imaging:
1- Conventional radiography.
2- MDCT examination:

» Examination Technique: MDCT examination
of the face was applied for al patients included in
this study. All patients were examined with a 128-
channel MDCT machine (Philips ingenuity 128)
by the following parameters: 1Imm,; dice thickness,
detector row configuration, 128 X 1mm; collima
tion, 1.25mm,; pitch, 1.375; recongruction interva,
1mm; 300mAs, 120kVp. To have direct axid scans,
we scanned all patients in supine position with
head first towards the gantry without gantry tilt.
No specific patient procedures was required except
peaceful breathing. MDCT protocol consists of
volumetric data acquidtion introductory below the
mandible and finishing when frontal sinuses are
cleared. Direct corona images in traumatic maxil-
lofacial fractures are difficult to obtain. Post
processing, the scans were reconstructed and re-
viewed. Multiplanar Reconstructions (MRP) were
done using the software in coronal and sagittal
planes. The thin axid dices travel from the MDCT
scanner to a workstation by the Picture Archiving
and Communication Sysem (PACYS) for reconstruc-
tion of 3D images which are important adjuncts to
axial and MRP images for evaluation of spatial
relationships. However, we should not use only
3D images for the detection and localization of
fractures. Multidetector CT had transformed CT
from atrans axial cross-sectional technique into a
true 3D imaging modality for cut planes as well
as admirable 3D displays of the data volume.

Image inter pretation:
All axial images and postprocessing images
were examined for the following items; Facia

fractures existence, the extent of fractures and soft
tissues complication.

Final diagnosis of the patients:

Fina diagnosis of the patients was reached by
operative data during reduction and fixation of the
fracture.

Results

Our study included 28 patients who sustained
sport trauma to the facial skeleton with age range
from 17-51 years old. Conventiona plain radiog-
raphy and MDCT were performed to all patients.

In this study, maes were conditute most of the
patients with number of 22 patients which repre-
sents (78.6%0) of the tota, while number of female
patients was 6 which represents (21.4%) of the
total.
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About the age distribution in 28 patients with
facia skeletal trauma, the range of age was from
17 to 51 years, and 29 years was the mean age; the
most frequent age group was <30 years which
represents 67.9% of the tota and the least frequent
age group was >30 years in the form of 9 patients
which represents only 32.1% of thetotal (Table 1).

Table (1): Age and gender distribution in 28 patients with

facia trauma.
n=28
Age (years):
Mean + SD 29+10.5
Range 17-51
Age groups:
<30 19(67.9%)
>30 9 (321%)
Gender:
Male 22(78.6%)
Female 6 (214%)

In this study, 28 patients with 60 facid fractures
were examined by multidetctor CT from the most
common fracture was orbital fracture seen in 14
cases (50%) (Table 2).

Table (2): Distribution of different facial fracturesin 28
patients according to the MDCT findings.

No. %
Orbital fracture 14 50
Nasal fracture 12 429
Maxillary sinuswall fracture 9 321
Zygomatico-maxillary complex fracture 5 17.9
Mandibular fracture 5 179
Fracture maxilla 4 14.3
Frontal sinus fracture 3 10.7
LeFort Il fracture 2 7.1
Le Fort | fracture 2 7.1
LeFort 11 fracture 2 7.1
Naso-orbito-ethmoidal fracture 1 3.6
Isolated zygomatic arch fracture 1 3.6

In (Table 3) MDCT detected complex fractures
in the form of zygomatico-maxillary complex
fracture in 5 cases, le fort fracture | in 2 cases, le
fort Il fracture in 2 cases, le fort 111 fracture in 2
cases, NOE fracture in one case. Therefor, zygo-
matico-maxillary complex fracture is the most
common complex fractures seenin 5 cases (17.9%).

Table (3): Incidence of complex facid fracturesin 28 patients
with maxillofacia trauma

No. %
ZMC 5 17.9
LeFort Il 2 7.1
LeFort | 2 7.1
LeFort 11 2 7.1
NOE fracture 1 3.6
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Discusson

The facial skeleton is anatomically classified
into five different regions. Nasal, orbital, zygomat-
ic, maxillary and mandibular. The nasal bones,
lacrimal bones, and frontal process of the maxilla,
nasal septum and ethmoid cdlls are the main com-
ponent of the nasal bone. Seven bones comprises
the orbital region; the maxillary, zygomatic and
fronta bones comprise the externd orbita skeleton,
while the internal orbit includes the lacrimal,
paatine, ethmoid and sphenoid bones. The zygo-
matic process of the frontal bone, the zygomatic
bone and the zygomatic process of the maxilla
congtitute the zygomatic region. The maxillary
region includes the aveolar process and the bony
components of the hard palate. Eventualy, the
mandibular region is made up of the mandible and
the temporomandibular joint [10].

Injury to the facial region may be associated
with dangerous situations i.e., encroachment on
airways and diffuse blood loss. Due to soft tissue
swelling and injury, it is difficult to physically
examine the patient with facial trauma [11,12).

Imaging in the trauma mainly used to evaluate
the exact number and extension of facia fractures,
with specid comments about injuries to functiona
points of the face that affect the cosmetic outcomes
[13].

In intense injuried patients, MDCT check gives
the best, safe and sensibly fast determination of
the unpredictable example of different cracks of
facial skeleton as compaired to routine radiograph-
ics[14,15].

The advantage of MDCT is 3D reconstruction
and multiplanar reformation in coronal and sagittal
planes which are extremely helpful in assessing
bone in comminuted and displaced fractures in-
cluding multiple planes that helps the surgeons for
appropriate planning and management.

In our study, there were 28 patients males were
more common than females with number of 22
patients which represents (78.6%) of the total,
while number of female patients was 6 which
represents (21.4%) of the total. This was in agree-
ment with Ahmad et a., [16] who reported that

guys speak to (70%) of the study and femal es speak
to (30%) of the study.

In our study, range of ages from 17 to 51 years
with mean age of 29 years, the most frequent age
group was <30 years which represents 67.9%

of the total and the least frequent age group was
>N
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years in the form of 9 patients which represents
only 32.1% of the tota. Ahmad et al., [16] reported
that range of age of the patients from 12 to 70
years. Maximum number of cases (55%) was in
11 30 years of age group followed by (20%) 31 40
years of age.

In our study, 28 patients with 60 facid fractures
were examined by MDCT. We found that the most
common fracture was orbital fracture seen in 14
cases (50%). This was rdatively in agreement with
Abdel Wahab et al., [17] who reported that orbital
cracks were the most successive breaks and were
found in 22 cases representing around 73% and
the nasal breaks found in 19 cases representing
63 %.

Ahmad et al., [16] orbital floor fracture was
found in 21 patients (35%), 18 patients had maxil-
lary sinus wall fracture (30%), fractures of the
nasal bone were found in 17 (28.33%), mandiblular
fracture in 15 (25%), 13 patients had zygomatic-
malar complex fracture (21.66%), orbital wall
fracture was seen in 11 (18.33%), 9 patients had
naso ethmoidal fractures (15%), fronta sinus frac-
ture was noted in 7 patients (11.66%), Le fort
fracture in 1 case (1.66%) and others 3 (5%). The
orbital floor fracture had the highest percentage (
35%) followed by maxillary sinus wall fracture (
30%) and nasal bone fracture (28.33%).

But, this was not in agreement with Hwang and
Y ou [18] who reported that the orbita divider breaks
were the third in exploration representing (7.6%)
just of the analyzed cases after the fractures of the
nasal bones and mandibular bone.

In our study, MDCT examination detected sm-
ple fractures in the form of: Orbital wall fracture
in 7 cases, nasal bone fracture seen in 4 cases,
mandibular fracture seen in 3 cases, maxillary
sinuswall fracture seen in 2 cases, fracture maxilla (
hard palate and alveolar proceess) in 2 cases,
isolated zygomatic arch fracture in one case and
frontal sinus fracture in one case. Therefore, the
most common simple maxillofacia fracture was
orbital wall fracture seenin 7 patients (Table 4).

Table (4): Incidence of smplefacid fracturesin 28 examined
patients with facial trauma.

No. %
Orbital wall fracture 7 25
Nasal fracture 4 14.3
Mandibular fracture 3 10.7
Maxillary sinuswall fracture 2 71
Fracture maxilla 2 7.1
Isolated zygomatic arch fracture 1 3.6
Frontal sinus fracture 1 3.6

MDCT detected complex fractures in the form
of zygomatic-maxillary complex fracutre in 5 cases,
Le Fort Il fracture in 2 cases, Le Fort | fracture
in 2 patients, Le Fort 111 fracture in 2 cases and NOE
fracture in one case. Therefore, zygomatico-
maxillary complex fracture is the most common
complex fractures seen in 5 cases (17.9%).

In our study, MDCT detected orbital bony wall
fractures in 14 patients. MDCT detected orbital
floor fractures in 8 patients representing about
57.1% of all orbital bone fractures, lateral wall
fracture of orbital bone in 6 patients (42.86%),
medial orbital wall fracture in 4 patient (28.6%)
and orbital roof fracture in 3 patients accounting
for about 21.4%. Therefore, orbital floor fracture
isthe most common orbital bony wall fracture seen
in 8 cases (57.1%) (Table 5).

Table (5): Didtribution of orbital wall fractures according to

the site of the fracture.
No. %
Orbital floor 8 57.1
Lateral orbital wall 6 42.86
Media orbital wall 4 28.6
Orbital roof 3 21.4
Total 14 100

This was in agreement with Ahmad et d., [16]
who reported that orbital floor fracture was the
most common fracture accounting for 36%. Among
the orbital floor fractures in 21 patients 7 (33.33%)
had bursting fracture of the orbit and 3 (14.28%)
patients had associated with inferior rectus muscle
and orbital fat herniation into the maxillary sinus.

But, this was not in agreement with Abdel
Wahab & d., [17] reported that frequency of orbitd
divider cracks as per the dte spoke to as. Average
divider 63.6%, horizontal divider 59%, story 41%
and rooftop 31.8% of cases. Nasal fracture was
seen in 19 cases representing for about 63% and
maxillary bone fracture was detected in 17 cases
accounting for about 56%.

In al instances of orbital breaks, we should
evduate the globe, the optic nerve and infraorbita
delicate tissue, we should note the vicinity or
nonattendance of extraocular muscle herniation.
Muscle ensnarement is a surgical criss. MDCT
discoveries in trap-entryway cracks can be very
inconspicuous, and might be over looked on the
off chance that they are not effectively however.
One characteresic finding in such cracks isthe loss
of substandard rectus muscle in the circle, hernia
tion of second rate rectus muscle and orbital fat in
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the maxillary sinus. Coronal reformat are basic in
the assessment of the orbital floor.

Mandibular fractures comprises of the fracture
of symphysis, body or horizontal ramus, aveolar
process, coronoid process, angle, ascending ramus,
and mandibularcondyle [15,16]. Pain, trismus, dif-
ficulty in chewing, malocclusion, swelling and
fractures are the common presentations of the
mandibular trauma [16]. Any asymmetry in the
occlusion is highly suggestive of mandibular frac-
ture [6].

In our study, MDCT detected fracture mandible
in 5 cases. MDCT detected fracture of mandibular
body in 2 patients. Fracture of mandibular symph-
ysis was detected in 2 patients. Fracture of the
condylar process was detected in one patient. Also,
MDCT detected coronoid process in one patient.
The distribution of mandibular fractures according
to the fracture site (Table 6).

Table (6): Digtribution of mandibular fractures according to

fracture site.
No. %
Body 2 40
Symphysis 2 40
Condyle 1 20
Coronoid process 1 20
Tota 5 100

Thiswas relativety in agreement with Ozakaya
et al., [19] who reported that 30% had isolated
mandibular fracture, while 10% had mandibular
fracture associated with other maxillofacial frac-
tures.

In our study, plain X-ray detected smple facia
fractures in 17 patients and 6 complex facia frac-
tures among 28 patients with facia fractures, while
MDCT detected ssimple facia fractures in 20 pa
tients and 12 complex facid fracturesin 8 patients (
Table 7).

Table (7): Incidence of different complex facial fractures
detected by X-ray and MDCT.

X-ray MDCT
ZMC fracture 5 5
LeFort Il 0 2
LeFort | 0 2
LeFort 111 0 2
NOE fracture 1 1
Total 6 12
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Mithani M., [20] reported that 50% of the pa
tients with maxillofacia trauma had intracranial
injuries. Motamedi et a., [21] reported that Le
Fort 11 bresk was the most common among the Le
Fortbreaks with a percent of 7.6%.

Abdd Wahab et d., [17] said that the zygoma
tico-maxilla accounting about (27%). Naso-orbito-
ethmoidal fractures were detected in 6 patients
accounting for 20%, they represent the commonest
group with complex fractures.

In our study, we found that in simple fractures,
conventional plain radiography and MDCT had
sengitivity of 85%, specificity of 87.5%, positive
predictive value of 94.4% and negative predictive
value of 70%. In complex fractures, they had
sengitivity of 50%, specificity of 93.8%, positive
predictive value of 85.7% and negative predictive
value of 71.4% (Table 8). Schuknecht and Graetz |
22] reported that the sensitivity of Multidetector
Computed Tomography (MDCT) to detect smple
maxillofacia fractures is 100%, whereas conven-
tional X-rays had only 86% sensitivity.

Table (8): Diagnostic performance of MDCT in diagnosis of
simple and complex fractures.

Sensitivity Specificity PPV NPV

Simple fracture 85% 87.5% 94.4% 70%

Complex fracture 50% 93.8% 85.7% 714%

Raju et a., [23] identified and classified the
facid fractures after the use of multidice Computed
Tomography (CT) as well as he identifies the
advantages of three-dimensional (3D) rendered
images in comparison to two-dimensional axial
images in evaluating maxillofacial injuries. They
demondrated that MDCT provides excdlent spatid
resolution in the evaluation of fractures in the
maxillofacial region. 3D rendered images provide
a better evaluation of the extension of the fractures
and the separation of the bony particles, especialy
in the mandible and zygomatic bone thus helping
in the quicker and better communication of the
information to the surgeon. 3D images were aso
better in the identification of Le Fort fracture lines.
MDCT is an accurate, noninvasive technigue for
the evauation of patients with maxillofacid injuries
with an added advantage of shorter scan time and
easy availability.
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Fig. (1A): Axid MDCT image of facid bones (bone window): Fig. (1B): Coronal MDCT image of facia bones (bone win-
Shows comminuted fracture of left lateral orbital dow): Shows fracture of |eft orbital plate of frontal
wall (white arrow). bone, comminuted fracture at the left lateral orbital
wall, lateral wall of the Lt maxilla (white arrow).

Fig. (1C,D): 3D reconstruction images show overview of the fractures.
Diagnosis: Left ZMC fractures with orbital wall fractures.

Fig. (2A,B): Axid, MDCT images of facia bones (bone window): Show comminuted fracture of both right and left nasal bones.

Intact nasolacrimal ducts. (White arrow).
Diagnosis: Bilateral nasal bone fractures.



Dalia S Anwar

So, we found in our study that multidetector
CT is the examination of decison and is the meth-
odology frequently utilized for imaging assessment
as a part of patients of maxillofacid injury. It gives
better outline of rigid and ddicate tissue highlights,
offers both multiplanar and three-dimensional
picture remaking, and can be performed more
rapidly than radiography, with less demanding
patient situating. Precise depiction of facial cracks
and intricacies is of fundamental significance for
surgical arranging and suitable administration.

Conclusion:

Facid injuries are commonly encountered emer-
gencies which needs early diagnosis and manage-
ment. Sport related trauma is a common reason
which have lead to increase in the frequency of
maxillofacial injuries. The complicated anatomies
of the facial bones need multidetector imaging
method for a detailed fracture detection. The aim
of imaging isto describe the site and exact number
of facia fractures and associated soft tissue com-
plication.

MDCT is the optima imaging modality for
detection of facial skeletal fractures, as it can
visualize complicated injuries without need of
conventional  radiography or  clinica
examination. It supplies better spatial resolution,
which alows multiplanar reformations, and 3D
recongtructions, providing high diagnostic
accuracy and road map for surgery. Fracture
fragments displacement and rotation are easily
determined by MDCT and 3D MDCT is the best
modality for detection of the relationships of bone
fragments in complex facid injuries. So after
stahilization of the traumatized patient, MDCT is
often the first and the most important imaging
procedure a polytraumatized patient will need.

References

1- AGARWAL A., KUMAR N. and SHARMA N.: 2D and
3D CT scan-A diagnostic adjunct or necessity in maxil-
lofacial trauma. Indian Journal of Dentistry, 3 (4): 185-
9, 2012.

2- AVERY LAURA L., SRINIVAS M. SUSARLA and ROB-
ERT A NOVELLINE: Multidetector and three-dimensond
CT evauation of the patient with maxillofacia injury.
Radiology Clinics North America, 49: 183-203, 2011.

3- BURNHAM R.: Management of panfacid injuries. Bottom
up or top down. Chdlenging Concepts in Oral and Max-
illofacial Surgery: Cases with Expert Commentary, 42,
2016.

4- COX A.Jl.: Nasal fractures-The details. Facial Plastic
Surg., 16: 87-94, 2000.

5 ESKITASCIOGLU T.,OZAZGAN I.,CORUH A, etd.:
Fractures of the mandible: A 20-year retrospective

anaAlvde

117

of 753 patients, Turkish Journd of Trauma & Emergency
Surgery, 19 (4): 348-56, 2014.

6- ROMEO A., PINTO A., CAPPABIANCA S., SCAGLI-
ONE M. and BRUNESE L.: Role of multidetector row
computed tomograghy in the management of mandible
traumatic lesions. Semin. Ultrasound CT MRI, 30: 174
80, 2009.

7- ELLIS E. and THROCKMORTON G.S.: Treatment of
mandibular condylar process frectures: Biologica consd-
erations. J. Oral Maxillofac. Surg., 63 (1): 115-34, 2005.

8 AVERY LAURA L., SRINIVAS M. SUSARLA and ROB-
ERT A. NOVELLINE: Multidetector and three-
dimensiond CT evauation of the patient with maxillofacid
injury. Radiology Clinics North America, 49: 183-203,
2011.

9- SALONEN E.M., KOIVIKKO M.P. and KOSKINEN S.
K.: Multidetector computed tomography imaging of
facial traumain accidentd falls from heights. Acta. Radiol.
,48 (4): 449-55, 2007.

10- SAIGAL K., WINOKUR R.S,, FINDEN S., TAUB D.
and PRIBITKIN E.A.: Use of three dimensional compu-
terized tomography reconstruction in complex facial
trauma. Arch. Facial Plast. Surg., 21: 214-9, 2005.

11- MIGUEL SC., JASON W., NADINE EA,, et d.: Epide-
miology and management of maxillofacial fractures in
an Audtralian trauma centre; Journa of Plagtic, Recon-
dructive HYPERLINK "http:/AMmww.sciencedirect.com/
science/journal/17486815"& HY PERLINK  "http://
www.sciencedirect.com/science/journa/17486815"  Aes-
thetic Surgery, 67 (2): 183-9, 2014.

12- PERRY M., DANCEY A., MIRESKANDARI K., € d.:
Emergency care in facia trauma-a maxillofacial and
ophthalmic perspective. Injury, 36: 875-96, 2005.

13- MEHTA N., BUTALA P. and BERNSTEIN M.P.: The
Imaging of Maxillofacial Trauma and its Pertinence to
Surgical Intervention. Radiol. Clin. N. Am., 50: 43-57,
2012.

14- PATHRIA M.N. and BLASER Sl.: Diagnostic
imaging of craniofacial fractures. Radiol. Clin. North
Am., 27:839-53, 1989.

15 AGARWAL A., KUMAR N. and SHARMA N.: 2D and
3D CT scan-A diagnostic adjunct or necessity in maxil-
lofacial trauma. Indian Journal of Dentistry, 3 (4): 185-
9, 2012.

16- AHMAD K., RAUNIYAR RK., KUMAR M.G, ¢ d.:
Multidetector computed tomographic evauation of max-
illofacial trauma. Asian Journal of Medical Sciences, 5 (
4): 39-44, 2014.

17- ABDEL WAHAB M A, IBRAHEIM M.A. and OSMAN N.
M.: Therole of multi detector computerized tomography in
evauation of maxillofacial fractures. The Egyptian
Journd of Rediology and Nudlear Medicine HY PERLINK "
http:/Avww.sciencedirect.com/science/journal/0378603X/
45/1", 45 (1): 97-104, 2014.

18- HWANG K. and YOU SH.: Analysis of facial bone
fractures. An 11-year study of 2094 patients. Indian J.
Plast. Surg., 43 (1): 42-8, 2010.

19- OZAKAYA O, TURGUT G. and KAYAKLI M.U.: A
retrospective study on the epidemiology and treatment



http://www.sciencedirect.com/science/journal/17486815
http://www.sciencedirect.com/science/journal/17486815
http://www.sciencedirect.com/science/journal/0378603X/

118 Outcome Analysis of Sport Related Facial Fractures by Conventional Radiography

maxillofacid fractures. Ulus. Travma. Acil. Cerrahi. Dreg., Mental Health and Human Resilience, 16 (69-70): 1522-
15 (3): 262-6, 20009. 4821, 2014.

20- MITHANI M.: Maxillofacia fractures in Hamedan prov- 22- SCHUKNECHT B. and GRAETZ K.: Rediologic assess-
ince, Iran: A retrospedtive study (1987-2001): J. of cranio- ment of maxillofacial, mandibular and skull base trauma.
maxillofacial. Surg., 32 (1): 28-34, 2007. Eur. Radiol., 15 (3): 560568, 2005.

. 23- RAJU N.S, ISHWAR P. and BANERJEE R.: Role of
21- MOTAMEDI M.H., DADGAR E. and EBRAHIMI A.: multislice computed tomography and three-dimensiondl

Curbing Road Traffic Accidents-The Major Cause of rendering in the evaluation of maxillofacial injuries. J.
Facial Fractures. International Journal of Emergency Oral. Maxillofac. Radiol., 5: 67-73, 2017.

Aol I AGlaTa) Ao 931 39S IS Jtlon
1 ol Cuwgonel! (palaldall gty (SAMEY! Lolald) s guald| ddawl g
A2Lel! piguatd) (3 pla (o8 Atatndl 4D .

saseailly (gulill olall yypemill aludTonls LAl GilaTall TR dagll y9ui che BASI 38 alyll 538 gyo (o2 3l g
(MDCT) i€l suaie cosaall sabiall

B35 035 0o dall b Tauems Lot Gasall G connall (pad Blaall wsgs cibla ] donll Tibia Tolia) (555 3 ¥ 201
saseadll e laa¥l (e JIKET (o NS closeall sl cilaa b ofpuall b Ciiall &l 50L5 e i «lpanay yoyall Eulsa
Casibas il sl il b gamil] sl gal w8 (o By g Aerial] yygucil] Tyl 42 (MDCT) oSl sssia cunysaall aliall
Taw¥ clibaly LUSAN Tal3ly Lalaas ypuSll susy ysull Gaial] pdpall o RASH b el . Sl dall b sy bilial oo
el

Tuabaiall Lol pall 838 ol ya¥ 3330 Taals clidive eladd ] panidill acd ) Liauye (e 2l Ala) e vamy Lol
L yaieaall

o3 Lole 035 WV (a0 st slac £l sl paliall JSugll g5 bl Unsiyo Loteal (a2 T po YA (iaulj cibacdd gl
UJAJA” &A.&IMDCTJ LS"""‘” ‘;:Lu.ﬂl JJ‘,JA:.” r-b%!

Lol i ciially Gkl o qupall Sslga a3 dallaey Koo pasdidd ] £ bad 2aila Tl e¥la o8 dasll alla) A
Attt T J135 ¥ LA Baiall angll il o o p f1 e (Sl dongll lslim] 5380l (] sl 311 Bt Lt 5o
Jeoia pusii o aY pelesd Busaia yygead el ity doll alsal shaall il ol



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

