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THE UTILITY OF CBCT IMAGING TECHNIQUE IN MAXILLOFACIAL TRAUMA (Abstract): 
The retrospective study was conducted on the CBCT evaluation of 23 patients (5 women and 18 
men) who had fractures due to mild craniofacial trauma. Imaging scans were performed in a pri-
vate imaging center in Iasi, with diagnostic purposes. It has used the machine Promax 3D MID 
(Planmeca Oy, Finland) characterized by an effective exposure time equal to 18 seconds, a resolu-
tion of 125 microm, a tube current of 5 mA and a tube voltage of 80kV. From a total of 23 CBCT 
exams 6 pacients had malar bone fractures, 7 mandible fractures, four fractures of the nose with 
minimum displacement, four fractures of the jaw and 2 of orbit. CBCT exam can be quick and 
useful in diagnosis and therapeutic plannnigul of mild craniofacial trauma. Key words: CBCT, 
TRAUMA, MAXILLO-FACIAL, DIAGNOSIS

INTRODUCTION
Conical beam computed tomography (CBCT) 

was developed in the early 1980s in order to 
serve the dental imaging (1). CBCT produce a 
cone beam together with the plan detector per-
forms a single gantry rotation acquiring volu-
metric acquisitions (3). Computer tomography 
volume is a modern alternative to conventional 
imaging diagnostic methods such as X-rays of 
the skull and computer tomography, which is 
characterized by high-resolution, making nar-
row sections of 0.125 mm and viewing ana-
tomic structures in the three planes: axial, 
coronal and sagittal (4 ). CBCT is used as an 
imaging technique in oro-maxillo-facial surgery. 
The three-dimensional reconstructions provides 
relevant information for diagnosis in maxillo-
facial trauma and anatomic variations and ab-
nomalies (5,6).

mATERIALS AND mEThOD
The retrospective study was conducted on 

the CBCT evaluation of 23 patients that pre-
sented fractures due to craniofacial trauma. 
Imaging scans were performed in a private im-

aging center in Iasi, with diagnostic purposes. 
It has used the machine Promax 3D MID (Plan-
meca Oy, Finland) characterized by an effective 
exposure time equal to 18 seconds, a resolution 
of 125 microm, a tube current of 5 mA and a 
a tube voltage of 80kV. Explorers were made 
respecting CBCT scanning protocols, techniques 
parameters were selected differently, depending 
of patient age and body structure. All dicom files 
generated by CBCT investigation were visual-
ized using software Romexis 3.6.0.R (Plan-
meca, Helsinki, Finland).

During examination the emitter-detector-unit 
rotates around the patient’s head in 18 seconds. 
This creates 560 section width of 0,125mm. 
Using a software, sections of the region of inter-
est are displayed on the PC monitor in three 
planes: coronal, axial and sagittal. The analy-
sis of the exploration took into account the 
following parameters: headquarters of fractures, 
fractures type (linear without displacement, 
displaced or comminuted). The data obtained 
were processed using two programs dedicated 
to medical statistical analysis - SPSS 19.0 / 
2010 for Windows and Microsoft Excel.
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RESULTS
Patients age ranged from 19-63 years in ur-

ban areas. Of the 23 patients, 5 were women 
and 18 men.

From a total of 23 exams CBCT 6 pacients 
had malar bone fractures , 7 had mandible 
fractures, four fractures of the nasal bones with 
minimum displacement, four fractures of the 
jaw and 2 of the orbit. The frequency of man-
dibular fractures was by location: 3 in the 
condyle, 2 in the angle of the jaw and one on 
the body and ascending branch of mandible 
(Figure 2).

Distribution of fractures location by age is 
the following:

 For the age group 19-30 years there were 
a mandibular condyle fracture and a fracture of 
the mandibular angle;
•	 For	the	age	group	31-45	years	there	were	a	

mandibular angle fracture and a fracture of 

nazal bones;
•	 For	 the	age	group	46-60	years	were	regis-

tered a mandibular condyle fracture, a frac-
ture of the mandibular angle, four mandibu-
lar body fractures, three fractures of nazal 
bones and four zygomatic bone fractures;

•	 For	the	age	group	over	60	years	there	were	
two zygomatic bone fractures;
Distribution of fractures location by sex is 

the following:
•	 For	male	patients	fractures	localions	were:	

2 in mandibular condyle, 3 in the angle of 
the mandible, 2 in mandibular body, 3 in 
nazal bones and 5 in zygomatic bone ;

•	 For	female	patients	fractures	localions	were:	
0 in mandibular condyle, 0 in the angle of 
the mandible, 2 in mandibular body, 1 in 
nazal bones and 1 in zygomatic bone;
The frequency of fractures by type was as 

follows (Table I):

Male Female
                               A                                                                     B

fig. 1 The distribution of patients by gender (A) and age group (B).

mandible                    
nasal bones
zygomatic 
maxilla
orbit

                      A                                                                          B

fig. 2. A Distribution of fractures by location; B Distribution of mandibular fractures 
according to their location.
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TABLE I 
The frequency of fractures according to their type

                               A                                                                B

                               C                                                                D

fig. 3. A axial, B sagittal and C coronary CBCT sections- left mandibular third molar; 
D 3D CBCT reconstruction suggests the presence of 3.8 relative to the fracture.

Case 1. Pacient P.T, aged 25, has a fracture 
of the left mandible angle with 3.8 in the frac-
ture. (Figure 3).

Case 2. Patient male P.B., aged 36, had a 
CBCT examfor maxiillar trauma. Analysis of 

axial sections, panoramic oblique-axially and 
three-dimensional reconstructions show the pre-
 sence of a fracture with displacement of the left 
sinus floor and a bone fragment in the left 
maxillary sinus (Figure 4, 5,6,7).

Valid Frequency Percent Valid Percent Cumulative Percent

linear course of fracture  without 
displacement 13 56,5 56,5 56,5
linear course of fracture with dis-
placement 7 30,4 30,4 87,0
comminuted 3 13,0 13,0 100,0
Total 23 100,0 100,0
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fig. 4. Panoramic topograma.

fig. 5. Paraxial sections, panoramic parts, placed at a distance of 1 mm.

fig. 6. 3D reconstructions showing the line of fracture.
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DISCUSSIONS
Today, the CBCT is most commonly used in 

orthodontics, implantology, endodontics and 
maxillofacial surgery (7,8). Currently in clini-
cal practice, we can use 3D imaging to map 
and assess the massive facial fractures. Al-
though numerous studies have used and are still 
using classical Computer Tomography (9), Cone 
Beam Computed Tomography (CBCT) is gain-
ing ground in assessing patients with mild cra-
niofacial trauma. This is due to reduced cone 
beam X-ray machine size, dose of radiation, 
time required for scanning and discounted cost. 
According CBCT technology, radiologists can 
provide a full and accurate diagnosis that can 
lead to an appropriate surgical planning.

CONCLUSIONS
CBC can be a quick and useful method used 

in diagnosis and therapeutic planning of crani-

fig. 7. Coronal sections showing the bone 
fragment in maxillary sinus floor.

ofacial trauma. This technique can be success-
fully applied in cases of mild craniofacial frac-
tures and cracks and can help us to reduce the 
dose of radiation, costs and time required to 
achieve examinations.
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