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ULTRASONOGRAPHIC EVALUATION OF MENTALIS MUSCLE
Dt.DIla BERKER YILDIZ, Dt. Zeynzp Betül ARSLAN, Assoc. Prof. Dr. Füsun YASAR
SelçukUniversity, Dentistry Faculty, Department of Oral radiology Kanya / Turkey
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Aims
The aim of this study was to measure the transverse thickness of the mentalis muscle in case of contraction and rest and
determine whether there is a difference between the right and left side and gender.
Mentalis muscles arises from the insicive fossa of the mandible and inserts on the skin of chin (1). It wrinkles the skin of
the chin and lifts the lower lip and protrudes to help pouting (2). The quantitative muscle ultrasound used in gray scale
analysis is a non-invasive method that can be applied at bedside, providing patient-friendly and real-time data (3).
Material and Methods
14 female and 14 male young (21-25 years old) healthy volunteers’ mentalis muscle thickness were examined
ultrasonographically.

Figure 1: Hypoechoic appearance of mental muscle
with hyperecoic mental protuberence reflection in rest state

Figure 2: Hypoechoic appearance of mental muscle with
hyperecoic mental protuberence reflection in contraction state.

Results
The mentalis muscle was measured transversally by placing the probe in the middle of the distance between the
jaw and the lip, just across the midline. The muscle thickness was measured twice at intervals of 20 minutes both in
relaxed and contracted positions. For all ultrasound examinations a real-time scanner was used (Mindray Bio-Medical
Electronics, Shenzhen, China) along with 75L38EAlinear-array transducer. The equipment settings were fixed as follows:
frequency:10MHz; dynamic range:60; gain: 3.
Female

Male

Mean ±SD

Min.

Max.

Mean± SD

Min.

Max.

P

Relaxed

Right
Left

0,29±0,039
0,30±0,036

0,20
0,22

0,34
0,34

0,41±0,049
0,41±0,048

0,30
0,31

0,47
0,47

0,000
0,000

Contraction

Right
Left

0,39±0,039
0,39±0,040

0,33
0,33

0,47
0,48

0,51±0,059
0,51±0,058

0,40
0,40

0,59
0,60

0,000
0,000

Table 1: Comparision of mental muscle thickness (mm) of female and male.
P
Female

Relaxed
Contraction

0,218
0,637

Male

Relaxed
Contraction

0,096
0,780

Table 2: Right -Left Comparision P values.
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Reliability analysis results of the muscle measurements showed that there was good internal consistency and highest
and lowest Cronbach alpha values were detected as r: 0,994 and r: 0,972 respectively. The mean of the measurements
were used for further statistics as there was high internal consistency. There was statistically significant difference
(0,000) in the mentalis muscle thickness between males and females both in contraction and rest state and the muscle
was thicker in males. There was no statistically significant difference between the right and left side muscle thickness
measurements in both contraction and rest state for males and females. P values were ranging 0,096 and 0,780.
Conclusion
Mentalis muscle is responsible for raising the lower lip and it is often called as the pouting muscle. It was found that
males have thicker mentalis muscle than females.
References

1. Prendergast, P. M., 2013, Anatomy of the face and neck, In: Cosmetic Surgery, Eds: Springer, p. 29-45.
2. R. L. Drake, W. Vogl, and A. W. M. Mitchell, Gray’s Anatomy for Students. New York: Elsevier, 2004, p.909.
3. Alfen NV, Gilhuis HJ, Keijzers JP, Pillen S, Van Dijk JP. Quantitative facial muscle ultrasound: feasibility and reproducibility.Muscle Nerve.
2013 Sep;48(3):375-80
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EVALUATION OF LOW-DOSE MULTISLICE COMPUTED
TOMOGRAPHY, IN A GROUP OF PATIENTS UNDERGOING ORTHOGNATHIC SURGERY
A Borg1, E Klintström1, K Hellén-Halme2

Department of radiology, Linkoping university hospital, Linkoping, Sweden
Department of radiology, Faculty of odontology, Malmo univerisity, Malmo, Sweden
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Introduction
Treatment planning in orthognathic surgery traditionally involve panoramic and cephalometric imaging techniques
and more recently also multislice computed tomography (MSCT) and cone-beam computed tomography (CBCT). The
two latter are used in computer software programs to perform 3D surgery planning (1). The patients are often of a
young age and the field of view (FOV) involve radiosensitive organs (2).
As part of a multicenter project pre-operative CT-low dose examinations were performed, and it is of interest to
investigate the diagnostic potential of this method.

Objective
To evaluate low-dose MSCT in a group of orthognathic patients on:
1. Ability to depict anatomical structures
2. Overall image quality
3. Image quality of the temporomandibular joint (TMJ).
Materials and Methods
45 patients, planned to undergo orthognathic surgery, were examined with low-dose protocols at 80 kV and 45 mAs,
in two different CTunits. 19 patients in CT1: Siemens Definition AS+ and 26 patients in CT2: Siemens Somatom Force.
Three observers, two specialists and one specialist trainee in oral and maxillofacial radiology evaluated the images on
the ability to depict anatomical structures and image quality. A four option ordinal scale with values:1, not visible/poor
image quality, 2, questionable, 3, visible/good image quality or 4, definitely visible/excellent image quality, was used.
Descriptive statistics, T-tests and Cohen’s un-weighted Kappa were calculated. T-test was considered statistically
significant when p ≤0,05. Kappa values were interpreted according to Landis and Koch’s scale for observer agreement.
Results
The mean values of the ability to depict anatomical structures and image quality are shown in Figure 1. There was a
statistically significant difference between the overall image quality and the TMJ image quality. A statistically significant
difference was also found between CT1 and CT2, see Figure 2. Inter-observer agreement was fair to moderate. Figure 3
show examples of image quality.

5

Conclusion
• The ability to depict anatomical structures and the overall image quality was found to be good for both CT-units,
while the image quality for the TMJ was questionable-poor.
• The protocol for CT2 was found to give good image quality for orthognathic surgery planning, except for the TMJ,
where the image quality was questionable.
• It is essential to adapt protocols to each CT-unit and diagnostic task. Studies on image quality is largely dependent
on the machine and protocol that is used.
Future research
Evaluate the threshold of image quality required by the computer software programs in order to perform accurate 3D
planning in orthognathic surgery cases.
References

1. Swennen G R, Mollemans W, Schutyser F. Three-dimensional treatment planning of orthognathic surgery in the era of virtual imaging. J Oral
Maxillofac Surg. 2009;67(10):2080-92
2. ICRP. The 2007 recommendations of the International Commission on Radiological Protection. ICRP Publication 103. Ann ICRP 2007;37:1-132
Anna Borg
Department of radiology, Linkoping university hospital, Linkoping, Sweden
anna.borg@regionostergotland.se
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INFLUENCE OF A DEDICATED MEDICAL DISPLAY FOR RADIOLOGICAL DIAGNOSIS
OF DENTOMAXILLOFACIAL PATHOLOGIES

Carolina Letelier, Annelore De Grauwe, Karla de Faria Vasconcelos, Francesca Mangione, Reinhilde Jacobs

Introduction
Digital diagnostic imaging provides an effective mean to electronically acquire, archive, distribute, and view medical
images. Image display screens are an integral part of these operations.
Dedicated medical displays (diagnostic screens adapted for detecting minute changes in grey values on radiographs)
are available for this task. It is questionable whether dentistry might benefit from specifically adapted “dental” settings
on medical displays, allowing us to refine our diagnostic everyday tasks and enhance the diagnostic performance of the
entire radio diagnostic system.
The aim of the present study was to retrospectively evaluate the diagnostic image quality of specific dentomaxillofacial
pathologies which are often difficult to diagnose, on either standard screens (SS) and dedicated medical displays (MD).
Materials and Methods
•Radiographs and resources used for the study:
- patients of the DMFR centre, University Hospital, Leuven
- 20 digital intraoral images
- 20 panoramic images
- 20 Cone Beam Computed Tomography images
•Examples of pathology involved in the radiographs:
- Additional root canal (ARC)
- Root crack/fracture (RF)
- Pulp stone (PS)
- Incipient caries (IC)
- Periodontal ligament space widening (PLSW)
- Fusion
- Dens in dente (DD)
•Observers:
- 3 dentists with different specializations: DMFR (obs 1), paediatric dentistry (obs 2) and oral surgery (obs 3)
analyzed the datasets
- answered a questionnaire to determine whether they distinguished pathology or not, and in case they did, the
type of corresponding pathology was determined
- scored each image with a confidence level, using a 5 point rating scale:
1: not confident at all
2: poorly confident
3: satisfactory confident
4: confident
5: very confident
• Set-up of this study
- Randomizing the images for the observers
- Day A: screen “N 1” (standard screen, Dell® U2415b, 61.1 cm diagonally viewable size, 1920×1080 pixels)
- Day B: screen “N 2” (medical display, Barco ® MDRC-2221, 54 cm diagonally viewable size, 1600×1200 pixels)
- Day C: observers analyzed the images on a duplicated screen setting in order to see both screens at the same
		time for the diagnosis, and determine whether they diagnose pathology or not and which screen they would
prefer for diagnostics in daily dental practice
- The observers were blinded regarding the type of screen
- Observations took place in a dimmed room at 60 cm viewing distance
- Gold standard for the correct diagnosis was set by 2 DMFR specialists
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Results
Intra-oral images

Panoramic images

CBCT images

7% more correct diagnoses on MD
compared to SS

8% more correct diagnoses on MD
compared to SS

2% more correct observations on SS
compared to MD

More over-diagnosis on SS compared to
MD

More over-diagnosis on SS compared to
MD by all observers

More over-diagnoses on SS compared
to MD

more under-diagnosis on SS compared
to MD

More under-diagnosis on SS compared
to MD, except by observer 1 who scored
identical on both screens

More under-diagnosis on SS compared
to MD

incipient caries, root cracks and dens in
dente were the most common underdiagnosed pathologies on both screens

additional root canal and root cracks
were the most underdiagnosed
pathologies on both screens

Conclusion
• MD established better results when analyzing panoramic images and IO images
• Difference between over- and underdiagnosis on MD is lower. There seems to be less confidence when analyzing
on SS compared with MD
• Observers appeared to have more preference for MD when assessing intra-oral and panoramic images
• Observers appeared to have no preference for a specific monitor when assessing CBCT images
Correspondence to: Annelore De Grauwe (anneloredegrauwe@gmail.com) OIC, OMFS-IMPATH research group, Dept Imaging &
Pathology, Faculty of Medicine, University of Leuven and Oral & Maxillofacial Surgery, University Hospitals Leuven, Leuven, Belgium
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FOLLOW-UP MASSETER HYPERTROPHY MANAGEMENT VIA ULTRASONOGRAPHY
AND FACE SCAN: TWO CASES
Hakan EREN1, Nilsun BAGIS2, Kaan ORHAN1

Department of Dentomaxillofacial Radiology, Ankara University, Faculty of Dentistry, Turkey
Department of Periodontology, Ankara University, Faculty of Dentistry, Turkey
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Aim
Bruxism is a parafunctional activity and its diagnosis is completed through physical examination and imaging
examinations. Over time, chronic clenching leads to hypertrophy of masseters causing a square appearance of face
profile becuse of swelling that can be seen in the angular mandibular region of the face. The etiology of masseter
hypertrohy includes several factors like emotional stress, chronic bruxism, masseteric hyperfunction, and parafunction.
Muscle tumors, salivary gland disorders, and intrinsic masseter myopathy must be taken into account in differential
diagnosis. Therefore, it is important to take an intentive clinical history and conducting physical examination as well as
monitoring the pegion of interest by one of the several imaging methods such as MRI, CT or Ultrasonography (USG).
Also, changes in masseter muscles during the management of hypertrophy can be monitored and measured easily via
ultrasonography and face scan of CBCT devices.
Correction procedures of masseter hypertrophy are often requested for esthetic reasons due to altered face profile.
Botulinum toxin injection have a high efficacy and safety profile in the management of hypertrophy. Furthermore,
reduction of the masseter muscle, osteotomy and splint therapy are the other options in the treatment of masseter
hypertrophy. Aim of this presentation is to demonstrate the effectiveness of USG and face scan procedures in the followup of masseter hypertrophy treatment by botulinum toxin injection.
Case 1
A 27 years old female patient was referred to dentomaxillofacial radiology department due to easthetic complaints of
square facial profile. Patient history howed that patient have had clenching and moderate pain in the morning. There
was tenderness to palpation of masseter region and evident swelling in clinical examination. Patient undergo USG
examination to differentiate possible reasons. There were not any tumors or other disorders that may cause swelling
except masseter hypertrophy in USG examination. Masseter muscle was monitored bilaterally and thickness of muscles
were measured from 3 different regions (anterior border, thickest central region and posterior border) on USG images.
Subsequently, patient was also monitored by face scan of CBCT device (Planmeca, ProFace 3Dmax, Finland) for the
purpose of follow up of changes in the patient profile during treatment. Botulinum toxin injection was planned for
the treatment of masseter hypertrophy. After the first injection, patient was called for control session one month later.
Both USG and face scan monitoring was performed in the control session and it was decided to inject second dose of
botulinum toxin. 3 months after the second injection, patient was monitored again and the obtained data was recorded.
It was concluded that tenderness of maseter region was healed, but there was not an evident change in face profile
according to measurements of USG and facescan images.

Figure 1: initial and one month follow-up facescans of case 1.

Figure 2: Deviation map of initial-one month follow-up fasescans fitting.
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Figure 3: Initial USG examination of bilateral masseter muscles with thickness measurements in 3 different regions (anterior border,
thickest central region and posterior border) in both rest and clenching positions.

Case 2
A 50 years old female patient was referred to the hospital with esthetic complaints of facial asymmetry. Besides, she had
complaints of severe pain while clenching especially in the morning. Medical history and clinical examination showed
bilateral masseter hypertrophy associated with bruxism. Ultrasonographic findings supported the diagnosis, and
patient was monitored by using face scan procedure of CBCT device as in the first case. Botulinum toxin was injected to
manage the muscle hypertrophy. Masseter thickness was measured with ultrasonography before first injection and in
every visit of patient to control or applying maintenance dose if necessary, as well as patient was monitored with face
scan to follow the changes of face profile.

Figure 4: Initial, 1 month, 2 months and
6 months follow-up facescans of case 2.

Table 1: Patients’ USG (masseter thickness) and
facescan deviation map (face profile) measurements.

Figure 5: Deviation map of initial-onemonth and initial-6 months follow-up facescans fitting.

Figure 6: Initial USG examination of bilateral masseter muscles with thickness measurements in 3 different regions
(anterior border, thickest central region and posterior border) in both rest and clenching positions.

Conclusion
Ultrasonography is a useful tool in the diagnosis of masseter hypertrophy related with bruxism. Also, it is very helpful
to measure the thickness of masseter muscle in the follow-up. Due to effect of botulinum toxin injection into masseter
muscle over face profile, combination of face scan and ultrasonography is very helpful to follow the changes of masseter
thickness and face profile during treatment.
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FACTORS AFFECTING RADIATION DOSE IN SIALOGRAPHIC PROCEDURES IN DENTAL
AND MAXILLOFACIAL RADIOLOGY
GOSS Stephen
Not submitted
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WHERE TO PUBLISH? AN ETHICAL ASSESSMENT QUALITY CHECK LIST OF THE IF
JOURNALS IN THE DENTAL AND MAXILLOFACIAL DOMAIN

Aleksandra Hebda1, MSSc, doctoral candidate, Raphael Olszewski2, DDS, MD, PhD, hab

Nicolaus Copernicus University in Torun, Poland, Institute of Sociology, Sociology of Science Unit
Université Catholique de Louvain, Belgique, Cliniques Universitaires Saint Luc.
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2

Introduction: Respecting ethical requirements in scholarly publications is a key to research integrity. In the last decade
numbers of publications has risen significantly – to more than 2 million per year. Lots of knowledge is disseminated
throughout scientific journals. High ethical standards in the research are crucial to get a public support and social
acceptance. On the contrary the non-respect of the ethical standards is taking back all the credit from the science and
the scientists. Therefore, an important component of the instructions for authors in scientific journals is an explanation
of the ethical standards. The ethical requirements in the instruction for authors could prevent many forms of scientific
misconduct happen.
Methods: A study was design to assess a quality and completeness of the ethical guidelines in the instruction for
authors in the journals with Impact Factor published in the dental and maxillofacial field. The questionnaire had 16
questions assessed in the 4-points scale (4 – I agree, 3- rather agree, 2- rather don’t agree, 1- I don’t agree). Two observers
performed assessment separately not knowing the IF of the journal. The final score of the ethical assessment quality
check list was calculated in the following way:
Obtained score – minimum score
----------------------------------- x 100 = score in %
Maximum score – minimum score
Main issues assessed were:
- ethical committee’s agreement
- patient’s consent
- declaration of any competing interest (including financial gains)
- anti- plagiarism check -animal’s protection
- raw data retention for a possible control or audit
- transparency of the peer review process and possible appeal procedure
A ranking of 75 journals was compere with bibliometric parameters to find possible correlations.
Ethical
score

%

IF 2013

IF 2016

Periodontology 2000

60.5

93

3,00

4,072

2.

Journal of Clinical Periodontology

60.5

93

3,61

3,477

3.

Dentomaxillofacial radiology

60

92

1,271

1,594

4.

Archives of Oral Biology

59.5

91

1,880

1,748

5

Journal of Oral pathology and medicine

59.5

91

1,870

2,043

6.

British Journal of Oral and maxillofacial surgery

7.

Dental materials

8.
9.
10.
11.

NR

Journal

1.

59

90

1,133

1,218

58.5

89

4,160

4,070

American Journal of Orthodontics and dentofacial Orthopedics

58

88

1,437

2,201

International Journal of Oral science

58

88

2,029

3,930

Clinical Implant Dentistry and related research

57.5

86

2,796

2,939

International Dental Journal

57.5

86

1,195

1,362

12.

Journal of Periodontal Research

57.5

86

2,215

2,662

13.

Cranio; the Journal of Craniomondibulars and Sleep Practice

57.5

86

0.723

0,877

14.

European Journal of Dental Education

57

85

1,448

1,053

15.

International Endodontic Journal

57

85

1,448

3,015

16.

International Journal of Paediatric Dentistry

57

85

0.484

1,532

17.

Odontology

57

85

1,354

1,602

18.

Orthodontics and Craniofacial Research

57

85

1,288

1,115

19.

Clinical Oral Implants Research

56.5

84

3,123

3,624

20.

Oral Oncology

56.5

84

3,029

4,794
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Results
Ratings from the two observers were highly correlated r=0.940. Inter-observer reproducibility for ethical rating was
high despite a difference in data distribution between observers. Some items were better correlated with the ranking
such as “5-years impact factor».
Conclusions
ethical assessment quality check list is a reproducible tool at the journal level and it is a good starting point for possible
improvements of the guidelines. Journals in the field of Dental and maxillofacial surgery with the IF>1.12 presents
significantly better quality in the instructions for authors than those with IF<1.12.
* Disclaimer –The content of this poster presentation does not reflect the official opinion of the European Union. Responsibility for the information and views expressed in
this presentation lies entirely with the author.
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INTEGRATION OF INTRA-ORAL OPTICAL DENTAL IMAGES INTO MAXILLOFACIAL
CONE-BEAM COMPUTED TOMOGRAPHY IMAGES IN THE SIMULATION
OF ORTHOGNATHIC SURGERY

Dr. Ferrer Hernández, Alfonso - Dr. Hernández Soler, Vicente - Dra. Paredes Gallardo, Vanessa Dra. Cibrian Ortiz de Anda, Rosa María

Introduction
3D virtual simulation of orthognathic surgery and final fabrication of surgical stent is the current trend in orthognathic
planning. CBCT allows capture internal structures such bone and roots but not good for occlusal dental surfaces where
we made stents to reposition the bones during surgery. CBCT occlusal dental surfaces lacks enough detail due to
occlusion and radiologic artifacts. Intraoral optical scanners capture directly in the mouth a 3D dental model with good
accuracy on dental occlusal surfaces. Incorporating digital dental model obtained by intraoral scanning into the CBCT
dataset provides a means of gaining adequate representatioon of the teeth in a CBCT scan. Different software programs
allows this integration but require registration markers. Several commercial software allows integration of both images.
The question is how accurate is this integration? Internal fiducial markers on attached gingiva were used to assess the
accuracy after manual integration on tomographic slides (MPR). We tried several types of markers. Finally, Tantalum
sphere 0.25mm in a polyester strip placed on attached gingiva and stick with cyanoacrylate were used.

Aim
Which sphere size of Tantalum markers are most suitable for intraoral scanning in relation to speed and distance.
Method
The first part of the study was an in-vitro with different sizes of tantalium markers (0.2878mm, 0.4889mm, 0.7991mm
and 1.0005mm from www.precisionballs.com) at different distance and speed using 3Shape Trios Pod. Each set was
composed of 10 spheres; therefore, the total spheres was 40.
Speed parameters were established with Cinetics Axis Pro 360º adapted to 3Shape Trios scanner. Measurements were
obtained using Rhinoceros software program.
Results
Relative errors were very similar and low for the different markers sizes 0.4889mm, 0.7991mm and 1.0005mm and speed
0.1145cm/sec and 0.2288 cm/s . In general, distance has no influence on the results. Low relative errors were obtained
for 0.2578mm size, speed 0.1145 cm/s at 5 mm distance (graph 2). Above 0.5889 cm/s speed relative errors increase.
The differences such as mean error and root-mean-square (RMS) are computed between the 2 images and expressed in
a color scale. Experimental results show that the mean errors between the 2 models at the integrated model range from
0.5mm. The errors are within less the 1.5 mm

Conclusion
Both distance and speed affect the results. The less relative errors were obtained at 0.2878mm, 0.1148 cm/s speed
and 5mm distance. Tantalium spheres of 0.2578mm diameter are the most suitable as markers for registration of both
images CBCT and optical. Smaller size than 0.2578 increase relative errors
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CONE-BEAM COMPUTED TOMOGRAPHY FOR LOCALIZATION OF UNERUPTED MAXILLARY
CANINES – ASSESSMENT OF ADEQUATE FIELD OF VIEW

Anne-Mari Ilo1, Marja Ekholm1,2, Janna Waltimo-Sirén3, Elmira Pakbaznejad Esmaeili1

Oral Radiology, Department of Oral and Maxillofacial Diseases, University of Helsinki, Finland,
Department of Oral Pathology and Radiology, University of Turku and Turku University Hospital, Finland,
3
Orthodontics, Department of Oral and Maxillofacial Diseases, University of Helsinki and Helsinki University Hospital, Helsinki, Finland
1
2

Introduction
Localization of maxillary unerupted or impacted canines forms a common indication for ordering CBCT in children and
adolescents. Dose reduction is particularly important among this young patient group. Accurate indication-specific
optimization of imaging parameters and the field of view (FOV) reduces radiation dose caused by CBCT-imaging.
CBCTdevices offer various sizes for the FOV, but there are only limited options for indication-dependent optimization.
The aim was to optimize the size of the FOV for imaging of impacted or unerupted canines by CBCT and to find anatomic
landmarks for facilitating its three-dimensional (3D) positioning.
Material and methods
Retrospective analysis was performed on 50 CBCT-scans taken of children (< 17 yrs), who had been referred for CBCT
between 12/2007-10/2012 at the Department of Oral and Maxillofacial Diseases, University of Helsinki.
The age range was 9.7-16.0 yrs and mean age 12.8 yrs.
To locate the canines of interest, anatomical reference planes (horizontal, midsagittal, frontal) were set in a 3D coordinate.
The minimum and maximum distances of any part of the impacted canines were measured
in antero-posterior, medio-lateral and cranio-caudal directions. Data were used for evaluation of the size and position of
a cylindrical volume to completely cover the canines, separately on the right and left sides.
Results
Size of FOV
The minimum size of the cylindrical volume that would fully cover all analyzed impacted maxillary canines was
31.9 mm (height) x 30.0 mm (diameter) on the right, and correspondingly 30.0 mm x 40.0 mm on the left (Fig.1-3).
Position of FOV
As for the accurate positioning of the FOV on the right side, its top should be placed 13.8 mm above the hard palate,
its medial edge 3.4 mm across the midline, and the anterior edge 2.4 mm behind the labial surface of maxillary central
incisors. On the left side, the top of the FOV should be placed 10.6 mm above the hard palate, its medial edge 8.4 mm
across the midline, and anterior edge 2.5 mm in front of the labial surface of maxillary central incisors.

Figure 1. Vertical distance (mm) of the most superior and inferior parts
of 24 maxillary right canines from the level of hard palate (level 0).
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Figure 2. Vertical distance (mm) of the most superior and inferior parts
of 26 maxillary left canines from the level of hard palate (level 0).

Figure 3. To find the smallest diameter and optimum positioning of the cylinder, the minimum and
maximum measurements (mm) in medio-lateral and antero-posterior directions of the 24 maxillary right canines and
26 maxillary left canines were inserted into two coordinates. The minimum diameter of the cylinder was defined
by drawing a circle with the curve passing through the outermost points of each coordinate.

Conclusion
When using CBCT-imaging for impacted or unerupted maxillary canines, the size of FOV could be smaller than the
selection of FOV offered by common CBCT-devices. By optimally positioning the minimum-size FOV with specified
anatomic landmarks, canine of interest is still in the middle of the image frame and radiation dose will be reduced.
CBCT-devices should be equipped with easy tools for optimization of indication-dependent FOV, because 3D-imaging
is becoming more common also among pediatric dental patients.
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RELATIONSHIP BETWEEN THE NOISE AND SIZE OF FIELD OF VIEW

M. ITO, Y. HAYASHI, T. AMEMIYA, T. SUZUKI, Y. ARAI, K. HONDA

Department of Oral and Maxillofacial Radiology, Nihan University School of Dentistry

Aim
The radiation dose of cone beam computed tomography (CBCT) is reduced with limited field of view (FOV). However,
the relationship between FOV and contrast-to-noise ratio (CNR) in clinical conditions is unclear. This study aimed to
determine the relationship between the noise and FOV size.
Materials and Methods
Physical and subjective noise evaluations were conducted. In each study, objects were set in an 18 cm water phantom
equivalent to the incisor teeth.
Model: Veraview X800® (J.Morita MFG Co. Kyoto Japan)
FOV: 4 cm × 4 cm vs. 8 cm × 8 cm
Tube Voltage: 100 kV
Tube Current: 2 mA (DoseReduction off )
5 mA (DoseReduction on)
5 mA (DoseReduction off )
Exposure Time: 17 s
Rotation Angle: 360°
Voxel Size: 0.125 mm × 0.125 mm × 0.125 mm
Slice Thickness: 0.125 mm
Measuring application: OsiriX Lite®

Fig. 1 Veraview X800

Fig. 2 Position of the object and FOV

For physical evaluation, the contrast phantom (model X001-99530-400 J. Morita MFG Co., Kyoto, Japan) was set in the
water phantom and images were captured with CBCT. CNR was computed using the formula below.

Fig. 3 Model X001-99530-400 J.Morita MFG Co. Kyoto Japan

Fig. 4 CNR comparison with FOV, tube current and DoseReduction

For subjective evaluation, the pig mandible was scanned with CBCT in large and small FOVs, and micro-CT
was used as a criterion. Each image was evaluated by 12 radiologists.

Fig. 5 Pig mandible embedded in the resin

Fig. 6 Sagittal image of a pig mandible captured with X800 and microCT

Results
During the physical evaluation, the CNR value of the small FOV was higher than that of the large FOV. Similarly, the
subjective evaluation of the image quality showed that the small FOV was better than the large FOV.
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Conclusion
Small FOV image was clearer with lower noise than the large FOV. We believe that as the FOV size gets smaller, the
scatter from the water phantom decreases. The smaller FOV on CBCT should be used for endodontics, with not only low
radiation dose but also with low noise images
contact: demo17004@Conflict of Interest (COI) of the Principal Presenter
No potential COI to disclose g.nihon-u.ac.jp
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A QUANTITATIVE ANALYSIS OF SUSCEPTIBILITY ARTIFACT ON MRI DUE TO
ORTHODONTIC MATERIALS

Iwamoto Y, Abe N, Majima M, Senda Y, Shimamoto H, Tsujimoto T, Tomita S, Kataoka M, Nakatani A,
Uchiyama Y, Sasai T, Fuchihata H, Murakami S
Department of Oral and Maxillofacial Radiology, Osaka University Graduate School of Dentistry, Osaka, Japan

Background and Purpose
Orthodontic materials may cause a range of artifacts on MR images. We often face with a question of whether the
orthodontic material should be removed before the brain MRI scan. In this study, we quantitatively assessed these
artifacts to decide removing the orthodontic materials.
Materials and Methods
n Orthodontic materials and phantom
Seven kinds of commonly used materials in the orthodontic treatment were employed, specifically:
nickeltitanium (Ni-Ti) wire, titanium-molybdenum (Ti-Mo) wire, stainless steel (SS) wire, cobalt-chromium
(Co-Cr) wire, two kinds of metal brackets, plastic bracket with metal on slot. Characteristics of the brackets are
listed in Table
1. Each materials was set at the jaw position of an acrylic 15 cm cube phantom filled with water.
n MRI
Signa HDxt 1.5 T (GE Healthcare, Milwaukee, WI) equipped with an 8-channel neurovascular array coil
n Image sequences
Scanning protocol included spin echo (SE), fast spin echo (FSE), gradient echo (GRE), a fast SPGR (FSPGR).
Scanning of each section with a 2.5 mm interval between slices in the axial plane was performed in each
material with the following parameters: field of view 20 × 20 cm, matrix size 256 × 256, slice thickness 5 mm
and phase-encoding in LR direction. Sequence parameters are listed in Table 2.
n Image Analysis
To determine the artifact area, we adhered to the image artifact definition specified by the ASTM-F2119
standard stating that a pixel is considered to be part of an artifact if its signal intensity is changed by at least
30%. MR images were analyzed using Osirix MD imaging software (Pixmeo, Geneva, Swizerland).

Figure 1. White artifact and black artifact on
MR imagings caused by orthodontic materials

Table 1. Composition of brackets

Figure 2. Artifact estimation according to the American
Society for Testing and Materials standards using Osirix
MD imagingsoftware

Table 2. Sequence parameters TR, repitition time; TE, echo time;
FA, flip angle; ETL, echo train length
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Results
The largest black artifact volume was found in C bracket and SS wire scanned axially on GRE images. The largest white
artifact volume was found in SS wire scanned axially on SE images. The largest artifact area was 9.8 cm, that is, GRE
images with C bracket.

Discussion
The largest black artifact was found on GRE images with SS wire. But with Ni-Ti and Ti-Mo wire, little artifacts were found
on all images. It means Ni-Ti and Ti-Mo wires do not always have to be removed before brain MRI. On the other hand,
the largest artifact area by C bracket was 9.8 cm, that is, the artifact reach to the cerebrum. Therefore, the bracket should
be removed before brain MRI.
Even though A and C bracket were both made of metal, the artifact volumes were greatly different. It is assumed that
the artifact volume is influenced principally by magnetic susceptibility and configuration of orthodontic materials.
Conclusions
The availability of standardized information on artifact size and configuration during MR imaging will contribute to
not only diagnosis but also decision
whether orthodontic materials should be removed from the oral cavity.
References

1. ASTM F2119-07. (2013). Standard test method for evaluation of MR image artifacts from passive implants. West Conshohocken, PA: ASTM
International.
2. Murakami, S., Verdonschot, RG., Kataoka, M., Kakimoto, N., Shimamoto, H., Kreiborg, S. (2016). A standardized evaluation of artefacts from metallic
compounds during fast MR imaging. Dentmaxillofac Radiol. 45(8), 20160094.
3. Asano, S., Kaneda, T., Fukuda, T., Makiyama, Y., Hirota, H., Saitoh, K., Negishi S., Kasai, K. (2016). Influence of metal artifact by orthodontic appliances
on brain MRI. Int J Oral-Med Sci. 14(4): 74-81.

20

Poster 11

BRIGHTNESS AND CONTRAST ON CLINICAL MONITORS: STAFF AWARENESS
OF SETTINGS OPTIMISATION

A. Jones1, L.Ewbank2, C. Munnings3, R. Clarkson1

Introduction
• At Leeds Dental Institute a small number of calibrated display monitors are available for use in diagnosis of
pathology from digital radiographic images.
• For the most part “Off the shelf” display monitors are used for viewing a diagnosing from images in clinical
areas. The brightness and contrast settings of these screens are optimised for viewing digital radiographic
images in the bright clinical environment.
• In 2016, 35 monitors were tested to determine optimal ’brightness’ and ‘contrast’ settings in a Restorative
Department clinic.
• A light meter and standardised display patterns (IPEM 1991- IDD06,07,09,12,14 and AAPM TG-18 QC) were
used and identified ‘Brightness’ 70 and ‘Contrast’ 80 as optimal.
• These settings were applied to monitors. When reviewed the following year it was discovered that these
settings had often been altered.
• The aim of this study was to understand user motivation for making changes to hardware settings.

TG-18 QC test pattern

Method
An anonymous electronic questionnaire consisting of multi-choice and short answer questions was circulated to clinical
staff at Leeds Dental Institute.
Questions focused on whether staff were aware that monitor settings were optimised, whether they had changed
hardware settings and the main reasons for doing so if this was the case. Responses were received from 58% of the 40
clinical staff who were contacted (n=23).
Key Findings
• High proportions of staff regularly manipulate screen brightness and contrast to improve viewing experience.
• Adjustments were most commonly made to improve readability of text rather than to aid in radiographic image
interpretation.
• A small but significant proportion of staff adjust hardware rather than software settings (22%)
• 74% of clinicians were unaware that monitor settings were optimised and standardised.
• 95% of respondents were unaware of the agreed settings and so would be unable to re-set them after making
temporary adjustments.
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Conclusions
• It is clear that education of staff alongside standardization of monitors is key. Monitor settings will be re-adjusted and
teaching delivered.
• One consideration is that settings may be adjusted accidentally. Monitors have touch screen controls which could be
affected by cleaning protocols.
• It is important that clinical staff are aware of the optimal settings so screens can easily be re-set if necessary.
References
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DOSE ESTIMATION OF CONE-BEAM COMPUTED TOMOGRAPHY IN CHILDREN USIN
PERSONAL COMPUTER-BASED MONTE-CARLO SOFTWARE

Eun-Kyung Kim, Won-Jeong Han, Hak-Sun Kim

Dept. of Oral and Maxillofacial Radiology, College of Dentistry, Dankook University, Cheonan, Korea

Aim: Thermoluminescent dosimetry in an anthropomorphic phantom is the most widely used method for determining
the effective and organ absorbed dose of radiographic examinations, but it is very complicated and time-consuming.
The purposes of this study were to calculate the effective and absorbed organ doses of CBCT in pediatric patients using
personal computer-based Monte Carlo (PCXMC) software (Radiation and Nuclear Safety Authority, Helsinki, Finland)
and compare them with those measured by thermoluminescent dosimeters (TLDs) and anthropomorphic phantom.
Materials and Methods
The Alphard VEGA CBCT scanner (Asahi Roentgen Ind., Co., Kyoto, Japan) with cephalometric (C) mode (20.0 cm x 17.9
cm FOV) was used for this study (Table 1). Ionization chamber of DAP meter (DIAMENTOR M4-KDK, PTW, Freiburg,
Germany) was located at the tube side of CBCT scanner (Fig.1). With the clinical exposure settings for a 10-year-old
patient, DAP value was measured at the scout and main projection of CBCT.
PCXMC simulation program
PCXMC20Rotation program was used to calculate the effective and absorbed organ doses of the main projection of
the CBCT scan. Dose-determining factors for the calculation were shown in Table 2. The examination was simulated
with 360 views at 1° intervals. The input DAP was the measured DAP value divided by 360. In the PCXMC software, the
coordinate system originates in the middle of the base of the trunk of phantom. The positive Z axis points upwards, the
X axis left-hand side, and Y axis to the back of the phantom (Fig. 2). Because the midsagittal plane of patient must be
centered in C mode, Xref was to set to zero. Figs. 3, 4 show Yref, and Zref.
PCXMC2.0 program was used to calculate the effective and absorbed organ doses for the scout view of the CBCT scan.
A scout image is a form of true lateral radiography, which can be considered a kind of general projection radiography.
Dose-determining factors for the calculation were also shown at Table 2. The Yref and Zref values were determined to
be the same as those of the main projection, The FSD and Xref values were set to 66 and 5.5 cm.
Total effective and absorbed organ doses calculated by PCXMC were compared with the effective and absorbed
organ dose obtained by TLD-100 Li F (Thermo Electron Corp., Oakwood Village, OH, USA) and a 10-year-old child
anthropomorphic phantom (ATOM model 706 HN-C; Computerized Imaging Reference Systems Inc., Norfolk, VA, USA)
at the same exposure settings.
Parameters

Value

Total filtration

2.8 mm Al equivalent

Focus filtration

78 mm

Degree of rotation

360°

Imaging area

200 x 179 (H) mm

Dimension of collimator

22.7 x 22.7 (H) mm

Focus-ratation center distance

715 mm

Exposure factors

80kV, 6mA, 17s

Table 1. The specification of C mode of Alphard VEGA CBCT scanner
Dose-determining factors

PCXMC Rotation

PCXMC

Age

10 years

X-ray voltage

80 kv

Filtration
Projection/ oblique angle of the central ray
Focus-to-reference point distance (FRD)
Focus-to-skin distance (FSD)

28 mm Al equivalent
-

0/0

71.5 cm

-

-

66 cm

X-ray width x height at FRD/FSD

21.4 x 21.4 cm at FRD

19.7 x 19.7 cm at FSD

DAP value

Measured: 2385 mGycm
imput: 6.625 mGycm2

Measured: 88.7 mGycm2

Reference points on X-, Y-, and 7-axes (cm)

2

(0, -3.0, 62.0)

(5.5, -3.0, 62.0)

Table 2. Dose-determining factors of PCXMC Rotation and PCXMC program
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Fig. 1: DAP (Dose-aera-product)
measurement at tube side of CBCT scanner

Fig. 2: x,y,z, axes of the phantom
in PCXMC program

Fig 3: The y-axis value of the most mid-anterior
point of cervical vertebrae inferior to the mamdible
was -1.0. So Yref value of the rotation center was
determined to be -3 cm.

Fig 4: Radiograph images on PCXMC
program with z axis 62 cm.

Protocols of CBCT
EPCXMC (µSv)

C mode

Scout
Main CBCT
Total

EPCXMC: effective dose calculated by the PCXMC
software
ETLD: effective dose measured using TLD technology, published data (Kim EK. Effective dose of
cone-beam computed tomography for orthodontic analysis in pediatric patient. J Korean Dent
Assoc 2015; 53: 558-68.)
Difference: (EPCXMC – ETLD) / ETLD

10.8
281.8
292.6

ETLD (µSv)

292.5

Difference

0.03 %

Table 2. Effective doses calculated by PCXMC program and that measured with TLD and phantom
C mode
Organ/tissues

DPCXMC (µGy)

DTLD (µGy)

Difference

Bone marrow

348

290

20%

Esophagus

52

232

-78%

Thyroid glands

3094

3582

-14%

Bone surface

1613

1043

55%

Brain

1875

1671

12%

Salivary glands

2989

2685

11%

Skin

515

191

170%

Lymphatic nodes

690

145

376%

Muscle

161

145

11%

Extrathoracic airway

2079

2540

-18%

Oral mucosa

2403

2512

-4%

Remainder

DPCXMC: absorbed organ dose calculated by the
PCXMC software
DTLD: absorbed organ dose measured using TLD
technology, published data (Kim EK. Effective
dose of cone-beam computed tomography
for orthodontic analysis in pediatric patient. J
Korean Dent Assoc 2015; 53: 558-68.)
Difference: (DPCXMC – DTLD) / DTLD

Table 3. Absorbed organ doses calculated by PCXMC program and those measured with TLD and phantom
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Results
The effective dose of CBCT calculated by PCXMC and PCXMCRotation software was 292.6 µS, and that measured using
TLD and anthropomorphic phantom was 292.5 µS (Table 3). The absorbed doses at the organs largely contributing
to effective dose (bone marrow, thyroid gland, salivary gland, extrathoracic airway, and oral mucosa) showed small
differences between two methods within the range of -18% ~ 20% (Table 4).
Conclusion
PCXMC software could be used as an alternative to the TLD measurement method for effective and absorbed organ
dose estimation in CBCT of large FOV in pediatric patients.
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ANALYSIS OF INFLUENCE OF VERTICAL POSITION OF SMALL FIELD OF VIEW ON
PATIENT’S THYROID GLAND, PAROTID SALIVARY GLAND AND EYE LENS DOSES USING
MONTE CARLO SIMULATION
Ivana Kralik1, Tomislav Lauc2,3,4,5, Hrvoje Brkić2,6, Ivana Čuković-Bagić7,8, Ivana Rupić5, Dario Faj2,6
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Aim
It has been shown that positioning of small field sofview (FOV) on both dental arches can yield to additional findings
in examinations using cone-beam CT (CBCT) units, thus improving diagnostic procedure1. In order to optimise the
CBCT examination, used FOVs should be compatible with the clinical situations2. Although there is no consensus
regarding size-basedclassification of FOVs, some authors suggest that FOVs with the heights less than 10 cm should be
considered as small, those with the heights from 10 cm to 15 cm as medium and those with the heights greater than
15 cm large3.
Thus, 8 cm high FOV belongs to the category of small FOVs and may be indicated for the scan of one jaw due to the
request that scan should be limited to the region of interest (ROI). Although the FOV should be limited to the ROI, in
most cases operator cannot change dimensions of the FOV since they are defined by the manufacturer so FOV may
extend beyond the ROI. The aim of this study is to investigate how vertical position of 8 cm high FOV influences patient’s
thyroidgl and, parotids alivaryglandandeyelens doses using Monte Carlo (MC) simulation.
Material and methods
The MC model of Cranex3Dx CBCT unit was built using the Monte Carlo N-Particle transport code4 (MCNP® 6. 1.1beta).
MC simulation was validated against the experimental measurements using radiochromic films (Figure 1 and 2). Zubal
phantom of human head was used 5,6.Doses of thyroid gland, salivary glands and eye lens were calculated for two
different rotation angles (180° and 360°) and for three different resolutions (Minidose, Standard resolution and High
resolution) for three different positions of 8 cm x 8 cm FOV: maxilla, central position (occlusalplane) and mandible.

Figure 1. Comparison of dose distribution from MC simulation and measurements using radiochromic film
(6 cm x 8 cm FOV). Left -experimental image (radiochromicfilm). Rright-dose distribution obtained by MC simulation.

Figure 2. Percentage depth doses (right) and profiles (left) comparison of radiochromic film measurements and MC simulations (6
cm x 8 cm FOV). Grey line -experimental data. Red line -computational results. Charts are normalized to the maximum value.
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Results and discussion
Dependance of the organ doses for three different resolutions on the vertical position of the 8 cm x 8 cm FOV is shown in
Figure 3 (180° rotation) and Figure 4 (360° rotation). Organ doses are high erincaseofbetterresolutions due to increased
mAs. Doses of the eye lenses are high est when FOV is positioned at maxilla. Lowering of the FOV to central position
decreases dose of the eye lenses but at the same time increases dose of both, thyroid gland and salivary glands. In
addition, dose of the thyroid gland is highest when FOV is positioned at mandibula. Lifting of the FOV to central position
decreases dose of the thyroid gland and increases dose of the eye lenses and salivary glands. Since it is notlikely to
reach a dose of the deterministic effect of the eye lenses7, while deciding on the position of the FOV stochastic effects
associated with the thyroid gland and the salivary glands should be taken into account.

Figure 3. Dependence of organ doses on vertical position
of the 8 cm x 8 cm FOV for three different resolutions in
case of 180° rotation.

Figure 4. Dependence of organ doses on
vertical position of the 8 cm x 8 cm FOV for three
different resolutions in case of 360° rotation.

Conclusion
Vertical position of small 8 cm high FOV significantly influences thyroid gland, parotid salivary gland and eye lens
doses and it should be considered when deciding to change the practice.
References

1. Lauc T, Toljan I, Rupic I, Cukovic-Bagic I. Importance of central position of medium sized CBCT field of view during procedures in orofacial region.
The 14th Congress of the European Academy of Dento-Maxillofacial Radiology. 2014
2. Horner K, Islam M, Flygare L, Tsiklakis K, Whaites E. Basic principles for use of dental cone beam computed tomography: consensus guidelines of
the European Academy of Dental and Maxillo facial Radiology. Dentomaxillofac Radiol 2009; 38: 187–195
3. Ludlow JB, Timothy R,Walker C, Hunter R, Benavides E, Samuelson DB et al. Effective dose of dental CBCT—a meta analysis of published data and
additional data for nine CBCT units. Dentomaxillofac Radiol 2015; 44: 20140197
4. Goorley T 2014 MCNP6. 1.1-beta release notes Los Alamos Natl. Lab. Tech. Rep.
5. ZubalI G, Harrell C and Smith E 2003 Zubal phantom data Voxel-based Anthr. phantoms
6. ZubalI G, Harrell C R, Smith E O, Smith A L and Krischlunas P 1995 Two dedicated software, voxel-based, anthropomorphic (torso and head)
phantoms Proceedings of an International Workshopon Voxel Phantom Development held at the National Radiological Protection Board,
Chilton, UKpp6–7
7. Morant J J, Salvad M, Herńandez-Giŕon I, Casanovas R, Ortega R and Calzado A 2013 Dosimetry of a cone beam CT device for oral and
maxillofacial radiology using Monte Carlo techniques and ICRP adult reference computational phantoms Dentomaxillofacial Radiol. 42 92555893

27

Poster 14

ROTATION STUDY TECHNIQUE IN CONE BEAM COMPUTER TOMOGRAPHY (CBCT) CURRENT
CHALLENGE IN THE DIAGNOSIS OF RADICULAR FRACTURES (RF)
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Introduction
The diagnosis and prognosis of a root fracture is dependent on several factors including the degree of displacement
and the distance between the two root fragments, their location and the presentation of signs or symptoms. In intraoral
radiographs, when the X-ray beam does not pass directly into the fracture line, by the obliquely path of the fracture
line in the sagittal (buccolingual) plane, the fracture is not often evidenced (fig 1) (1,2,3,4). Minimal displacement of
fracture fragments, overlapping structures, swelling of soft tissues, presence of foreign bodies may mask the presence
of fractures. The introduction of CBCT in clinical practice allowed the acquisition of 3d images of dental structures with
a high spatial resolution and low radiation. According to the European Norms (Radiological Protection 172: Cone Beam
C.T. for Dental and Maxillofacial Radiology) the following diagnostic protocol is suggested for patients with clinical
suspicion of root fracture (fig 2)(4). Different FOV and acquisition times influence the quality of CBCT. For the diagnosis
of root fractures through CBCT, it is recommended to use protocol with a smaller voxel and a smaller FOV for greater
radiological protection, greater sensitivity and image resolution(5,6). Cross-sectional images gain advantage from
diagnose and classification of root fractures. Root fracture line could be in different shape when root fractures evaluated
with CBCT(7). Regarding our method of imaging interpretation, we found better results of accuracy when the observer
assessed all the images together (multiplanar reconstruction, parasagittal images, and circumferential images).
Objectives
The risk of an incorrect diagnosis in the location, course and dimension of the fracture line can lead to an inadequate
treatment plan with unfavourable results. This work intends to present a protocol in imaging diagnosis, so that the
clinicians in their daily practice, when visualizing a CBCT image can identify more easily root and peri-root anomalies,
the rotation study.
Materials and Methods
A CBCT study with a field (f.o.v.) 10x5 cm is performed with a Carestream 9300 Premium tomograph and C.S Imaging
Software v.3.5.1.5. We introduce a methodology in which whenever we visualize a CBCT we perform a technical study
of rotation (study of rotation) in each tooth present in the section of 3D image.
We followed the recommendation of the American Association of Endodontics and the American Academy of Oral and
Maxillofacial Radiology, which state that the clinicians should evaluate the entire image volume acquired through the
tomographic exam.
The technique allows visualizing the dental structure in 3D in the 360º in all its extension from coronal to apical.
Description of the method
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1. Images of coronal, sagittal and axial sections and three-dimensional reconstruction of the maxilla.
Root injury was detected at the root of incisor 21

2. Image in which we center the three planes in the great axis of the tooth.

3. Rotation Study (Rotation Study), expand the sagittal plane or the coronal plane, in this case the coronal and
begin to rotate the cursor from the axial plane and we travel around the tooth.
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Discussion
The success of endodontic therapy depends on several factors, but one of the most important factors is the precise
diagnostic imaging of endodontic structures and surrounding tissues, and their pathologies(5,6). Nevertheless, the use
of CBCT in dental practice has been primarily limited due to its high costs, radiation dose and the routine required for
evaluating the data generated(7). The study of conventional scanning is not enough to detect small cracks or root fractures
and accessory root canals(8). The introduction of a systematic methodology in CBCT enables the clinician the ability to
manage the image in order to see the full extent of the dental structure and also the surrounding dental structures and
peri-radicular tissues(9,10). The described technique allows the precise location of the fracture, determine the extent of
the displacement and its correlation with the oral cavity leading to a better clinical result. CBCT is a valuable current tool
in radio diagnosis, yet many clinicians are not familiar with their skills. The observers experience: the radiologists scored
higher because they had more experience and were more familiar with three-dimensional images(7). Recent studies
showed they had a different pattern in eye movement and a better peripheral view than the general practitioner(7,8,9).
The results in the diagnosis depend on: the clinician’s ability to know how to manipulate and interpret images and
observers experience. Therefore, a lot of experience with CBCT imaging is certainly one key in making accurate
diagnoses. Choose the appropriate FOV and voxel size for the anomaly to be diagnosed(8,11,12). Recent studies agree
that root canal filling materials did not change the sensitivity of CBCT scanners, but reduced the specificity of CBCT in RF
line diagnosis(7,8). It suggests that the root canal filling materials did not affect the accuracy of fracture line detection,
but reduced the accuracy of healthy tooth diagnosis and that streak artifacts originating from gutta-percha could be
similar to a fracture line and reduce CBCT image sensitivity(11,12,13). An other clinical feature for differential diagnosis
is that VRF lesions had a tendency to spread to the coronal portion because they occurred along the root fracture line.
In some RF cases, the radiolucent areas seemed to extend around the tooth root., non-VRF lesions had a tendency to
be spherical(10).
Further points of concern are the visualizing monitor and surrounding conditions like the interior light(9), and the
detectors: flat-panel detectors (FPD) were superior to image intensifier tube/charged coupled device combinations
(C-MOS, CCD).
Conclusions
There is a high risk of false negatives in the location and detection of root fractures due to the single use of intraoral
rx because of the frequent obliquous orientation of the sagittal plane fracture line and the interposition of adjacent
anatomical structures. This results from the volumetric nature of CBCT imaging, which allows the fracture line to be
viewed at multiple angles and different orientations in a fine-slice reconstruction. Despite this advantage, high-density
materials, such as gutta-percha and metal post, can be a source of image artefact and significantly degrade image
quality, which could mask or mimic fracture lines and result in an incorrect diagnosis. Therefore, a precise clinical
examination and a detailed radiographic analysis is relevant The technique of rotation study in CBCT, is currently the
most suitable method for the imaging diagnosis of root fractures. This technique was possible with the software C.S.
Imaging Software v.3.5.1.5 Carestream®. The verification with other softwares should be tried.
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Introduction
Soft tissue augmentation in increasingly being performed to treat facial aging. Facial fillers are used daily in our clinical
practice. Although their use is safe and predictable, adverse events do occur. Some of these vascular events include
vascular complications leading to blindness, ischemia, and even sroke. Proper knowledge and understanding of the
anatomic landmarks can minimize the risk of these vascular events. In addition, early recognition and treatment are
necessary to prevent permanent complications.
The purpose of this study is to review anatomical consideration specific for by using ultrasound examination and define
approach to soft tissue augmentation that creates harmonious and natural results.
Material and methods
From 1 october 2017 to 31 december 2017 we prospectively performed color doppler sonography of the facial arteries,
labial arteries, supraorbital and supratrochlear arteries. All the arteries were evaluated in two planes for the highly specific
ultrasound sing in each patient was evaluated by 2 observers.
Results and discussion
There was difference regarding position and diameter of each artery from the face between the subjects. The male
subjects presented large diameter of vessels between female subjects. Also, there were difference between the observers.

Conclusion
Adressing aesthetic concerns in the upper face, midface, and lower face should be performed in concert with a
combinatorial and pan facial approach. Correct filler placement at diffrent areas of concern is important to achieve desired
and natural results.
Dermal and subcutaneous fillers can be used sucessfully in patient to enhance facial features, correct volum loss, and
improve features of aging.
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Background
Thérapeutic X-rays used and management of head and neck (H&N) cancer are Classically reffered to as waves and
particules. The attenuation of x-rays by biologic tissues dependson the original x-ray photon energy as well as tissues
thiskness andtype, which is related to the Z value of the tissue. proton beams are particles and their effect on biologic
tissues is modulated by the tissues’ stopping power.
Purpose
Proton therapy is a rapidly advancing form of external beam radiation therapy which is becoming recognized as an
alternative to X-ray therapy for the treatment of many head and neck cancers. The motivation behind the adoption of
proton therapy is its inherent physical advantages that allows effective treatment of a tumor region while significantly
sparing surrounding healthy tissues. The treatment of many tumors in the skull base and midface region, including
the eyes and vital nerve tissues, involves irradiation of the lower thirds of the face including the oral cavity and dental
restaurations. The purpose of this pilot study was to investigate the interactions of select samples of typical dental
restaorations with a therapeutic proton beam and provide direction for future studies.
Objective
To evaluate how the presence of teeth including direct and/or indirect dental materials in the path of the proton beam
will affect delivery of treatment dose of radiation to the tumor.
Materials and Methods
Cylinder-shaped specimens were fabricated for four direct dental restorative materials: micro hybrid resin-based
composite (Filtek Z-250); Amalgam alloy (Contour); VIT—resin-modified glass ionomer cement (Fuji II); gutta percha;
and, one indirect material, leucite reinforced porcelain (Empress CAD). The clinical range (a measure of how deep the
treatment beam penetrates in water) was measured for a proton treatment beam with no sample and with each dental
material placed (one at a time) in the path of the beam. The difference of the beam’s clinical range with and without the
dental material in the beam along with the thickness of the sample were used to determine its Stopping Power, a metric
used to determine how strongly each material interacts with the proton beam.

Results
The shift in the clinical beam range for the proton beam due to the dental materials ranged from 5 mm for the Fuji
II ionomer cement up to 10.5 mm for the Mark II feldspathic porcelain. The stopping powers for the tested materials
ranged from 11.7 (~60% greater than normal soft tissue) to 15.3 (approximately twice that of normal soft tissue) for
the Filtek Z-250 composite sample and gutta percha.
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Proton Bragg peak with no sample

Proton Bragg peak with Molar/composite

University of Maryland Proton Beam Center

Conclusion
Exact measurements of the stopping power of each material showed that their effect on the treatment beam is
much greater than that of soft tissue. Knowing the exact stopping power of these materials will help to improve the
accuracy with which proton radiotherapy can be delivered for patients with head and neck cancers.

34

Poster 18
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Introduction
To obtain a good diffusion-weighted MR images (DWI) using echo-planar imaging (EPI), choosing an optimal fat
suppression method is important. However, there are only a few studies that investigated different fat suppression
methods on DWI in the oral and maxillofacial regions.
Objective
To clarify the optimal fat-suppression method among Water Excitation (WE), Chemical Shift Selective (CHESS) and Short
T1 Inversion Recovery (STIR) methods on DWI in the oral and maxillofacial regions.
Materials and Methods
n Subjects
53 patients (30 males, 23 females; median age, 54 years; age range, 7–80 years) including 73 lesions (33 malignant
tumors, 14 benign tumors, 14 inflammations, 12 cysts)
n MR scanner
Signa HDxt 1.5 T (GE Healthcare, Milwaukee, WI) equipped with an 8-channel neurovascular array coil
n Image acquisition
Single-shot spin-echo EPI with Array Spatial Sensitivity Encoding Techniques (ASSET) using WE, CHESS or STIR
(Table 1)
DWI WE
Repetition time (ms)
Echo time (ms)
Field of view (cm)
Matrix
Slice thickness (mm)
Slice thickness (mm)
Number of excitations
b-factor
Scan time (min)
Number of slices
Inversion time (ms)

26

DWI CHESS
6000
81.8
24

DWI STIR

128 x 128
5
1
8
1000
3:18
27

20
180

Table 1. MR scan parameters
n Image evaluation

For each patient, 3 types of DWI using WE, CHESS and STIR were performed in addition to the routine MRI
protocol in our institution. Diagnostic image quality of lesions, the uniformity of fat suppression and the degree
of artifacts for oral and maxillofacial region were visually evaluated using 4-point scale (Table 2) by 2 oral and
maxillofacial radiologists. The score graded by the 2 observers were averaged. In addition, the apparent diffusion
coefficient (ADC) values of the lesions were measured on the 3 types of DWI.
Score
1
2
3

Diagnostic image
quality of lesions
very bad
bad
good

4

very good

Uniformity of
fat suppression
inhomogeneous
some insufficient
little insufficient

Degree of artifacts

homogeneous

severe
moderate
minimal
absent

Table 2. 4-point scale of visual analysis
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Diagnostic image
quality of lesions
Uniformity of
fat suppression
Degree of artifacts

DWI WE
4

DWI CHESS
4

DWI STIR
4

3

2

4

2

1

4

Table 3. Visual scores of Fig. 1
n Statistics

For the evaluation of the inter-observer agreement between the 2 radiologists, the quadratic weighted Cohen’s
kappa test was performed. To compare the scores and the ADC values among the 3 types of DWI, the KruskalWallis test and the Mann-Whitney U-test with Bonferroni’s correction were applied. P-value of <0.05 and
<0.0167 (0.05/3) were considered to indicate a significant difference, respectively.

T2wI FS
DWI WE
DWI CHESS
DWI STIR
Figure 1. Examples of the acquired DWI (12 year-old female with dermoid cyst)
With respect to the diagnostic image quality of the lesion (A), the lesion is clearly visualized in all 3 types of DWI (B-D). Although DWI
using WE or CHESS shows incomplete suppression of subcutaneous fat in the posterior region of neck (B and C, arrows), DWI using
STIR shows complete fat suppression (D).
On the level of the maxillary sinus in the same patient (E-H), DWI using WE or CHESS shows the distortion by susceptibility artifacts
in the left maxillary sinus (F and G, yellow arrows). However, DWI using STIR does not show the distortion (H, arrows). The pneumatic
space in the right maxillary sinus disappears due to thickening of the mucosa, and DWI using WE or CHESS does not show the
distortion in the right maxillary sinus (F and G, blue arrows).

Figure 2. Mean scores or ADC values and standard deviations for the acquired DWI
A: Diagnostic image quality of lesions
B: Uniformity of fat suppression
C: Degree of artifacts
D: ADC values of lesions
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Results
Inter-observer agreement was high (κ=0.94). The diagnostic image quality of lesions was not significantly different
among the 3 types of DWI (Fig. 2A). The uniformity of fat suppression was significantly the highest on DWI using STIR
(P<0.0167, Fig. 2B). The degree of artifacts was significantly the lowest on DWI using STIR (P<0.0167, Fig. 2C).
ADC values of the lesions were not significantly different among the 3 types of DWI (Fig. 2D).
Discussion
DWI using STIR showed higher uniformity of fat suppression than that using WE or CHESS. DWI using STIR also
showed little amount of artifacts because of robustness for magnetic field inhomogeneities. These results of this study
corresponded to the previous reports (1, 2).
Conclusions
DWI using STIR was most useful in terms of its high uniformity of fat suppression and little amount of artifacts in the oral
and maxillofacial regions.
References
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Introduction
The interest for identifying biological markers specific to ionizing radiation is developing because of the increased
risk of carcinogenesis or other late biological effects. The scientific literature shows that ionizing radiation induces
modifications at the cellular and molecular level by modifying the biological functions [1,2]. The current approaches
to characterise stem cells are invasive, time-consuming, and are based estimations of morphological features, which
are insufficient to give a proper insight into the intracellular biomolecular processes. Raman micro-spectroscopy has
been successfully applied for the investigation of live and fixed cells [3,4], due to the advantages that it offers such as
rapid measurement, no damage to the cells when a suitable laser wavelength is used, and non-invasive, as no labels or
markers are required [5] .
The aim of our study was to identify the molecular changes that occur in CBCT (cone beam computed tomography)
irradiated dental pulpal stem cells (DPSCs) of the orofacial region in pediatric patients using single-cell Raman microspectroscopy.
CBCT irradiation of DPSCs
• Dental pulpal stem cells (DPSCs) harvested from human exfoliated deciduous teeth of a 9 year old girl were
isolated, cultured, and characterized by immunocytochemistry and flow cytometry.
• Stem cells were grown directly onto MgF2 slides in titanium body holders, specially designed for Raman
measurements of the cells.
• A cylindrical polymethyl methacrylate (PMMA) phantom corresponding to the size of a 10 year old child’s head
was used for the irradiation of DPSCs on a ProMax 3D CBCT machine (Planmeca, Finland), using a the skull XL/
HD exposure protocol , 96kV, 243 mAs , voxel size 0.6mm, volume 230x260mm.
• The biological changes in irradiated DPSCs were assessed after three consecutively CBCT exposures (30 mGy)
• A group of non-irradiated stem cells was used as control.
• Irradiated and non-irradiated stem cells were fixed 30 minutes after irradiation.
Instrumentation: Raman micro-spectrometer
•
•
•
•
•
•

optical micropscope with an x,y translational stage
785 nm diode laser (300 mW)
1200 lines/mm difraction grating
60X times water immersion objective
5 s integration time, 1 acquisition
Raman images of cells were acquired: 2 μm step size

Raman spectra pre-processing
• The challenge posed by Raman spectroscopy is the analysis of the spectra, especially the ones acquired from
biological samples using low integration times.
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Raman spectra analysis
• Principal components analysis (PCA) of the DPSCs was performed using Statistical Toolbox in Matlab.
• The Raman biological changes occurring after low dose radiation exposures were identified as the calculated
differences between the averaged spectra of control and irradiated stem cells and were assigned to biological
molecules according to the literature in the field [6]
• The presence of the identified biomarkers and the distribution inside the cells was monitored by reproducing the
Raman spectral maps in both control and irradiated cells.
• Raman maps were reproduced by plotting the area under the identified Raman biomarkers at each position in
the cell where a Raman spectrum was acquired.
Identification of CBCT irradiation biomarkers
In the difference spectrum several Raman bands
characteristic to nucleic acids, proteins, and lipids were
identified Positive bands (in irradiated DPSCs): 783
(nucleic acids), 810 (O-P-O vibrations in RNA), 918 (proline,
glycogen), 1004 (phenylalanine), 1100 (phosphodioxy
PO2 - groups), 1320 (guanine, C-H deformations in
proteins), 1575 (nucleic acid modes), 1638 cm-1 (amide I
band of proteins)
Negative bands (↑ in irradiated DPSCs): 1437 (CH2
deformations in lipids), 1652 (C=C stretch of lipids, proteins),
1729 cm-1 (C=O stretching in lipids)

Raman images of stem cells
(A) Optical image of an irradiated DPSC showing the size (40x23 μm)
of the Raman map (red rectangle), (B) Raman image represented
by plotting the second principal component, (C) Raman image
represented by plotting the 1730 cm-1 band of lipids, (D) the second
principal component obtained following PCA, and (E) Raman
spectra collected from the circle locations shown in (C) from a place
with high concentration of lipids (blue circle, blue spectrum) and
low concentration of lipids (red circle, red spectrum).

(A and B) Raman images obtained by plotting the principal
component showing nucleic acid bands of a control (A) and
an irradiated (B) DPSC. (C) Raman spectra normalized to the
phenylalanine band (1003 cm-1), characteristic to the control (black)
and the irradiated cell (red), respectively. The indicated bands
correspond to nucleic acids and show a higher relative intensity in
the control compared to the irradiated cell.

39

Conclusions
• The low dose radiation exposures (30mGy) induced molecular vibration changes of DNA/RNA bases, lipids and
proteins into DPSCs
• The Raman difference spectrum shows vibration changes of the nucleic acids (the ring breathing modes in DNA
RNA bases and DNA base changes), lipids ( fatty acids, ester group, CH2 deformation and stretching vibration
mode of steroid ring) and proteins ( CH deformation and aide I band vibration changes)
• The Raman spectra map and PCA show a higher relative intensity of nucleic acids band in the control compared
to the irradiated cell suggesting DNA changes after low dose radiation exposure
• Further studies are needed in order to understand whether the molecular changes caused by low dose IR are
potentially harmful, being responsible for carcinogenesis or other late biological effects.
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THE STUDY OBJECTIVE : TO DETERMINE THE RADON
EXPOSURE,
THE SOCIOECONOMIC CONDITION, THE EFFECTS OF RADON ON
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Results:
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Introduction
Accurate assessment of periapical pathology is of paramount importance in enabling the clinician to provide immediate
and appropriate dental procedures. Periapical lesions may lead to complications, making it essential to find more
effective and accurate methods to assess periapical pathology. Currently, x ray imaging is still the only means available
for assessing periapical pathology in routine clinical practice. Intraoral digital radiography provides limited information
regarding the origin, size and location of periapical pathology. A group of scientists proposed ultrasound (US) imaging
as an alternative imaging technique. In diagnostic US, high frequency sound waves are transmitted into the body by use
of a transducer and echoes from tissue interface are detected and displayed on a screen. The aim of this study was to
assess and compare the diagnostic potential of high definition ultrasonography, CBCT, and intraoral digital radiographs
in the assessment of periapical granuloma and radicular cyst. We assessed periapical lesions in terms of size, surface
area, volume and origin and compared diagnostic findings with those of histopathology.
Materials and Methods
After receiving local ethical approval, 33 teeth from 33 patients (23 female and 10 male) with periapical lesions of
endodontic origin diagnosed with radiological examination were included in the study. On digital periapical radiographs
mesiodistal size of the lesions were measured. Ultrasound examinations of lesions were performed by using ACUSON
S 2000 (Siemens, Munich, Germany) 9MHz linear probe and 15MHz hockey probe on the transversal plane. Also, blood
supplies of the lesions were assessed viacolor Doppler flowmeter. All lesions were classified according to following
criteria: Cystic lesion: A hypoechoic well-contoured cavity surrounded by reinforced bone walls filled with fluid, and
with no evidence of internal vascularization on color Doppler examination. Granuloma: A poorly defined hypoechoic
area, showing rich vascular supply on color Doppler examination. Mixed lesion: Predominantly hypoechoic area with
focal anechoic area, showing vascularity in some areas on color Doppler examination. Moreover, the probe position was
changed several times in order to obtain sufficient transverse scan image on the monitor. The width (mesio-distally),
the depth (bucco-lingual), surface area and volume measurements of the lesions were conducted by using dedicated
software of US machine. From 21 patients who were already scheduled for undergoing periapical surgery. CBCT
images were also obtained by using Planmeca Promax 3D max (Planmeca, Helsinki, Finland). Exported CBCT images
were analyzed by using3D-DOCTOR (Able SoftwareCorp., Lexington, MA) and width, depth, surface area and volume
measurements of the lesions were conducted. In 23 teeth root canal treatment was performed. 3months after root canal
treatment ultrasound examination was performed again by an observer and post treatment width, depth, surface area
and volume measurements were recorded.
Results
According the ultrasound examination findings 13 of 20 lesions (group B and C) were diagnosed as cystic lesions
whereas other lesions were diagnosed as periapical granulomas. Histopathologically, there were 13 periapical cysts and
7 granulomas. Only 4 caseswhich were diagnosed as periapical cysts with US proved to be granuloma on histopathologic
examination. When pretreatment ultrasound measurements were compared with those of CBCT measurements no
statistically significant differences were found for width (p=0.364) and depth (p=0.072) measurements. However, there
was statistically significant differences among CBCT measurements and pretreatment ultrasound measurements for
surface area (p=0.002) and volume (p= 0.033). Also, no statistically significant differences were found for the width
measurements obtained from digital radiographs compared to CBCT measurements (p= 0.784). We also found statistically
significant differences among pre-treatment and post-treatment ultrasound measurements for width (p=0.00), depth
(p= 0.002), surface area (p=0.07) and volume (p=0.045) suggesting a reduction in lesion dimensions after treatment.
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Figure 1a-f: a: periapical radiography of a patient with periapical lesion related to 35;b: width and depth measurements of
the same lesion on transverse ultrasound image; c: surface area measurement of the same lesion on transverse ultrasound image;
d: volumetric measurement of the same lesion on US; e: surface area measurement of the lesion conducted on axial CBCT images
with 3d Doctor software; f: volumetric measurement of the same lesion conducted on axial CBCT images with 3d Doctor software.

Conclusion
US with color Doppler flowmeter provided useful information for diagnosing periapical lesions. Although, surface area
and volume of the lesions were underestimated, reliable information could be obtained regarding width, depth, and
pathological nature of the lesion along with treatment outcome.
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Introduction
A thorough understanding of the complexity of the root canal system is essential fo runderstanding the principles
and problems of shaping and cleaning, fordeter mining theapical limits and dimensions of canal preparations, and for
performing successful endodontic procedures. Root canal calcification is also considered agreat challenge during root
canal treatment. Root canal calcification, which refers to the deposition of hard tissue on the root canal wall as a result
of trauma, caries, periodontal diseases, andaging, contributes to 76.7% of difficult RCT cases. The limitation of 2D image
such as over-lapping and distortion frequently encountered ray films can be obviously reduced. CBCT provides not only
three-dimensional which were considered superior to routine X-ray films.
Case report
A30-year-old male patient referred from prosthodontic department to endodontic department in China Medical
University Hospitalfor for endodontic retreatment over the left maxillary first molar. The intraoral periapical radiograph
shows incomplete root canal treatment with apical lesion of the root apex area and a vague image around mesiobuccal root (Figure 1A, B). After the old root canal filling was removed, only distobuccal and palatal canals were located
and working length determined, the mesiobuccal canal still was not found even when the ultrasonicinstruments were
placed into the canal orificeat the depth of about 2 mm by using ultrasonic instrument under ACBCT (Planmeca)was
arranged (85KV, 6mA, 512 X 512;0. 155 mm slicing), and a 3D reconstruction of this toothby using ImplantMax™ (Figure
1 C, D).

Figure 1. Diagnostic film (A); radiopaque 2D image
of MB canal (B); CBCT 3D image (C);
tooth reconstruction for dynamic evaluation (D)

Figure 2. Moving the tool bar downwardly from the occlusal to the
apex: level of chamber floor (A); calcified dentin displayed and distance
measured by the software (B); apical root canal part of the MB root (C)

Figure 3. Measuring the calcified distance by using
the scales: from the occlusal part (A); middle part(B);
end of the calcified part (C)

Figure 4. Calculating the orifice of MB2 by using software (A);
long axis along the MB root set up (B); tentative drill path design of the
MB2 canal by the software (C, D, E)
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Result
The cross-sectional plane was adjusted by moving the tool bar on mesiodistal/buccolingual planes until the clear
root canal image beneath the calcification appeared (Figure 2 A, B, C) and the mesiodistal/ buccolingual planes were
rotated to the same trendofthe root canal appeared (Figure 3 A, B, C). Then, the depth of calcification was determined
in mesiodistal and buccolingual directions by scales using the software (Figure 3).Then we try to draw a tentative axial
line of the MB2 canal (Figure 4 A, B, C) try to drillthe calcified orifice along the tentative axial line by using Spartan
tip under DOM (Figure 4 D, E). After five appointments by using the surgical operating microscope and Piezo-electric
ultrasonic instrument for the calcified canal, patient was free of symptom and sign, and root canal obturated by using
warm vertical compaction method. 3 months following up, apical healed of the left maxillaryfirst molar, and a crown
fabrication has been cemented over that tooth (Figure 5).

Figure 5.Diagnostic film (A); WL determination (B); RCF by warm G-P compaction (C); 3 months post RCF (D)

Conclusions
The present case report emphasizes the need to understand, interpret, and manage a calcified canals has been
successfully manage dusing CBCT. CBCT offers an imaging technique of choice for the management o fendodontic
disease, and it appears superior validity and reliability in the management of endodontic retreated cases.The use of
magnification has been demonstrated to improve the clinician’s ability to visualize and access canals and the use of
3-dimension alimaging methods (CBCT) in future characterized by the rapid acquisition ofvolumeimages from a single
low-radiation-doses can of the patient and is of value in assessing the severe calcified canal cases. The assistance by 3D
CBCT can help the location of calcified canals, there by improving root therapy success.
Refrences
1 van der Meer W. J.,Vissink A., Ng Y. L., Gulabivala K. 3D Computer aided treatment planning in endodontics.J
Dent 2016;45:67–72.
2. P. S.Mc Cabe and P.M.H. Dummer, “Pulp canal obliteration: an endodontic diagnosis and treatment challenge,” Inter
Endod J 2012;45:177–97.
3. YM Yang, B Guo,LY Guo et.al. CBCT-aided microscopic and Ultrasonic treatment for upper or middle thirds calcified
root canals. BioMed Res Inter 2016; May.
Acknowlegdgement
The research was supported by Ministry of Science of Taiwan, ROC (MOST 106-2314-B-039 -034 -MY2) and the author
wants to thank Mr. Ming-Shun Lin for his help in the images reconstruction technique from the CBCT data.

45

Poster 24

THE EVALUATION OF RELATIONSHIP BETWEEN SKELETAL MALOCCLUSION AND TONGUE
FUNCTION: B+M MODE ULTRASONOGRAPHY INVESTIGATION

Cansu Görürgöz1, Yasemin Yangıncı2, M. Okan Akçam2, Kaan Orhan1

Department of Dentomaxillofacial Radiology, Ankara University, Faculty of Dentistry, Turkey
Department of Orthodontics, Ankara University, Faculty of Dentistry, Turkey

1
2

Objectives
Tongue functions during swallowing are studied by many orthodontists, dentists, oral surgeons, ear, nose, and throat
doctors, radiologists, and speech pathologists. In normal deglutition, the tip of the tongue rests on the lingual part of the
dentoalveolar area; the contraction of the perioral muscles is minimal during deglutition, the teeth are in momentary
contact during swallowing, and there is neither a tongue thrust nor a constant forward posture.1
There are various methods for visualizing movement and tongue support during swallowing including videofluoroscopy,
electromyography, electro-magnetic articulography, palatography, magnetic resonance imaging, scintigraphy, and
tongue pressure measurements.2
Ultrasonography (USG), is thought to be having an important potential for maxillofacial region, although not widely
used in dentistry.4 USG is a non-ionizing, synchronized, non-invasive and cost-effective imaging technique used in
medical diagnostics and intraoperative guidance in several fields of medicine. The capability of ultrasonography for
detailed, repeatable, and dynamic soft tissue imaging.2
The purposes of the present study were to assess the relationship between movement of the tongue during swallowing
and facial morphology, and to evaluate the applicability of real-time BM-mode ultrasonography to s.understand
the relationship between the duration and range of tongue movements during swallowing and specific types of
malocclusion.

Figure 1: The patient was sitting on a dental chair, and the convex ultrasound transducer was positioned in the midsagittal line of
the mouth floor skin (Figure 1a). The patient was then asked to drink water from a syringe (Figure 1b).

Results
Means and standard deviations of duration, range, speed, and reproducibility for each of the 5 subphases and for
the entire swallowing phase were calculated. There is a statistically significant difference between gender and speed
of tongue movement in early final phase and late final measurements with linear transducer (p <0.05). Also There
was a statistically significant difference between the gender and duration of tongue movement in early final phase
measurements with convex transducer (p <0.05).These measurements are lower in women than in men. Tongue volume
and suprahyoid muscle dimensions were found to be higher in males than in females. There is no significant difference
in the duration, magnitude and speed of the tongue movement during the five phases of swallowing between the
three skeletal patterns. Hyoid bone movement is significantly higher in class 2 than in the other two skeletal patterns
(p <0.05).
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Class I Group

Class II Group

Class III Group

SNA (˚)

79,8 ± 4,0

81,2 ± 3,3

80,2 ± 3,5

SNB (˚)

77,8 ± 4,0

75,3 ± 3,1

82,9 ± 3,4

ANB (˚)

2,1 ± 1,0

5,9 ± 1,0

-2,7 ± 1,9

Female

6

10

4

Total

11

15

9

Min

12,52

10,37

12,81

Max

17,29

16,89

16,46

Mean

15,14

13,56

14,33

Cephalometric Measurements

Gender

Age (Year)

Table 1: Mean and standard deviations of cephalometric values according to groups
and gender and chronological age distribution of individuals according to groups
Angular Skeletal Measurements
1. SNA (˚)
2. SNB (˚)
3. ANB (˚)
4. Okluzal Düzlem Açısı (Occ/SN) (˚)
5. SN/Go-Gn (˚)
6. FMA (˚)
7. Palatal Düzlem Açısı (PP/SN) (˚)
8. FH/PP (˚)
9. PP/MP (˚)
10. Kafa kaidesi açısı (N-S-Ba) (˚)
11. Eğer Açısı (N-S-AR) (˚).
12. Artikuler Açı (S-Ar-Go) (˚)
13. Gonial Açı (Ar-Go-Me) (˚)

Linear Skeletal Measurements
1. A-Nperp (mm)
2. Pog-Nperp (mm)
3. Wits (mm)
4. ANS-Me (mm)
5. N-Me (mm)
6. S-Go (mm)
7. Ar-Go (mm)
8. Go-Me (mm)
Oransal Ölçümler
1. S-Go/N-Me
2. ANS-Me/N-Me

Kruskall-Wallis H test
RANGE
R1
(mm)

R2a
(mm)

R2b
(mm)

R3a
(mm)

R3b
(mm)

Mean

Median

Min

Max

ss

Sıra Ort.

Class I

3,2

1,0

0,0

10,0

3,7

23,41

Class II

0,6

0,0

0,0

4,0

1,1

14,07

Class III

2,4

1,0

0,0

11,0

3,5

19,75

Class I

3,2

6,0

4,0

11,0

2,1

20,05

Class II

5,9

5,0

3,0

14,0

3,2

16,90

Class III

6,2

6,0

3,0

10,0

2,5

19,20

Class I

3,3

1,0

0,0

13,0

4,2

21,77

Class II

1,2

0,0

0,0

8,0

2,5

16,90

Class III

1,4

0,0

0,0

12,0

3,7

17,30

Class I

8,9

11,0

0,0

17,0

6,3

20,00

Class II

9,5

10,0

0,0

16,0

5,1

20,37

Class III

6,0

6,5

0,0

13,0

4,6

14,05

Class I

2,5

1,0

0,0

11,0

3,4

17,09

Class II

3,3

3,0

0,0

12,0

3,4

19,73

Class III

3,1

1,9

0,0

13,0

4,2

18,20

HYOİD BONE
MOVEMENT
(cm)

Mean

Median

Min

Max

ss

Sıra Ort.

Class I

1,718

1,779

1,385

1,943

0,177

10,73

Class II

2,278

2,312

1,743

2,593

0,283

26,60

Class III

1,771

1,755

1,471

1,991

0,168

12,56

H

P

5,9

0,053

-

0,6

0,727

-

1,9

0,382

-

2,5

0,287

-

0,4

0,807

-

H

P

18,6

0,0001***

2-1
2-3
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Mean
TONGUE
VOLUME (cm3)

Median

Min

Max

ss

Sıra Ort.

Class I

96,53

88,95

67,98

162,11

27,91

21,73

Class II

80,33

71,56

60,92

117,81

18,42

16,60

Class III

90,76

90,12

62,24

117,50

18,11

20,80

H

P

3,6

0,168

-

Descriptive statistical analysis of the ultrasound measurement of the range, duration and speed of tongue movement during the

five different phases of swallowing in class I, class II and class III skeletal patterns

Kruskall-Wallis H testi
SPEED
Class I
S1
(mm)

S2a
(mm)

S2b
(mm)

S3a
(mm)

S3b
(mm)

Mean

Median

Min

Max

ss

Sıra Ort.

27

7

0

91

33

23,68

Class II

5

2

0

29

7

15,30

Class III

17

7

0

74

24

17,60

Class I

44

37

17

83

21

15,77

Class II

53

55

14

100

25

20,60

Class III

48

49

20

86

23

19,35

Class I

13

5

0

72

21

21,86

Class II

4

2

0

23

7

1610

Class III

10

3

0

72

22

18,40

Class I

89

89

0

271

78

19,86

Class II

96

83

0

333

77

20,17

Class III

60

65

0

146

52

14,50

Class I

14

6

0

50

17

17,36

Class II

15

6

0

41

14

19,87

Class III

11

5

0

54

17

17,70

H

P

4,2

0,124

-

1,3

0,513

-

2

0,374

-

2

0,367

-

0,4

0,802

-

Kruskall-Wallis H testi
DURATION
D1
(mm)

D2a
(mm)

D2b
(mm)

D3a
(mm)

D3b
(mm)

Mean

Median

Min

Max

ss

Sıra Ort.

Class I

145

144

90

246

50

17,36

Class II

164

138

78

349

76

19,03

Class III

149

150

72

240

50

18,95

Class I

166

138

96

439

95

23,18

Class II

135

102

60

337

87

16,17

Class III

153

93

66

409

121

16,85

Class I

229

174

66

613

170

21,86

Class II

181

162

66

367

92

19,83

Class III

123

114

54

246

59

12,80

Class I

131

120

4

253

62

20,59

Class II

133

114

48

361

86

16,80

Class III

139

102

72

271

67

18,75

Class I

250

222

108

589

129

19,00

Class II

146

192

84

715

174

16,30

Class III

275

310

96

445

126

21,25

H

P

0,2

0,912

-

13,2

0,206

-

4,3

0,117

-

0,8

0,661

-

1,4

0,506

-

Materials and Methods
35 volunteers with class I, class II and class III skeletal pattern, aged 10-17 years included the study that referred the
department of the orthodontics. The exclusion criteria were: (1) congenital malformation of oral cavity, (2) history of oral
or orthodontic surgery, and (3) disease processes that may cause deglutition disorders, such as dysphagia. Hand-wrist
radiographs were used to examine skeletal development of individuals and lateral cephalometric radiographs were
used to determine the skeletal pattern. Angular and linear skeletal and dental measurements on lateral cephalograms
done by computer software program (Dolphin Imaging 11.8, Dolphin Imaging & Management Solutions, Chatsworth,
CA, USA).
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ProSound Alpha 6 (Hitachi-Aloka Medical, Tokyo, Japan) ultrasound machine equipped with a convex and lineer
transducers were used. The transducer was placed submentally in the midsagittal plane, centered between the anterior
border of the hyoid bone and the posterior border of the mandibular symphysis, with the central sound wave running
perpendicular to the Frankfort horizontal plane. The M-mode scanning section was set at the mid-portion of the
tongue at a distance of 3–4 cm from the symphysis. With the subject’s head kept in neutral position, and to initiate wet
swallowing (habitual swallow), the participants were asked to swallow 3-5 ml of water before ultrasound registration,
wait for 10 seconds and then swallow again (Figure 1). Each swallowing cycle is repeated 3 times with 20 second interval.
Duration, range, and speed of tongue movements during 3 saliva swallows were examined using real-time B+M-mode
ultrasonography (Figure 2).The results obtained from ultrasound records and the cephalometric skeletal and dental
values of the individuals were compared. In this view, it will be evaluated whether there is a relation between the
structure and type of malocclusion and tongue and swallowing.

Mid-sagittal views of submandibular region using curvilinear
probe showing geniohyoid muscle (GH), Sublingual Fat (SLF),
and bright hyperechoic A-M interface representing dorsum of
tongue. Tongue Surface (TS), Palate (P), and Hyoid bone (H)
with its posterior acoustic shadow.

1- depth of anterior belly of Digastrics Muscle
2- widht of anterior belly of Digastrics Muscle
3- widht of Geniohyoid muscle
4- depth of Geniohyoid muscle
5- showing the measurement of
anterior extension mylohyoid muscle

Figure 2: B- and M-mode ultrasonogram of the tongue with
the scan line of the ultrasound probe set in the middle of the
tongue and schematic presentation of swallowing phases (I, IIa,
IIb, IIIa, and IIIb; Peng et al., 1995).

Discussion
The tongue is the centre of reflex activity in the oral cavity and its position must be considered carefully in planning
treatment. Many studies have demonstrated that tongue thrusting, plays a significant role in the etiology of some
orofacial deformities. Therefore the dental professionals must be able to identify abnormal tongue postures and
movements that might have adverse effect on dentofacial growth and treatment.5 For orthodontists to understand
the relationship between tongue function and facial morphology. Significant percentage of relapse after orthodontic
treatment might be related to orofacial muscle imbalance and abnormal swallowing. Ultrasonography has been used
in many studies for static imaging of the oral cavity. Dynamic ultrasound investigation of tongue movement through
submental scanning has been described by many researchers to evaluate the tongue during speech and swallowing.5
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Conclusion
M-mode ultrasonography provides valid information on tongue function without any M-mode ultrasonography
provides valid information on tongue function without any side-effects and is thus a useful tool in the diagnosis and
research of tongue functions in orthodontics and dentistry.
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DENTISTS ABILITY TO IDENTIFY CAROTID ARTERY CALCIFICATIONS IN PANORAMIC
RADIOGRAPHS - BEFORE AND AFTER TRAINING
Nils Gustafsson, Jan Ahlqvist, Eva Levring Jäghagen

Oral and Maxillofacial Radiology, Department of Odontology, Faculty of Medicine, Umeå University

Background:
Heart disease and stroke are the two most common causes of death in the world, they cause over 16 million deaths per
year worldwide.
Panoramic Radiographs (PRs) are often exposed for dental reasons. Incidental findings of Calcified Carotid Artery
Atheromas (CCAA) in PRs indicates cardiovascular disease and could be a valuable tool for detecting persons in need
of further medical attention. General Dental Practitioners (GDPs) ability to detect CCAA in PRs has not been evaluated.

Figure 1. (a) A CT-angiogram of a patient with a calcification (white ring) in the area of the carotid bifurcation.
The red square represents the area usually depicted in the panoramic radiograph. (b) panoramic radiograph of the same patient
as in (a) depicting a carotid artery calcification on the right side (white ring).(c) A panoramic radiograph of a different patient
depicting the hyoid bone (H) and calcifications in triticeal (Tr) and thyroid (Th) cartilage.

Aim
To study GDPs ability to detect CCAAs in PRs and if the GDPs diagnostic accuracy is improved in long-term after a two
hour training program including a lecture and practical training with calibration
Materials and Methods
Fifty PRs with CCAA and fifty PRs without CCAA were matched by age and gender. The radiographs had been assessed
by two experienced specialists in DMFR and their consensus was considered as gold-standard for this
study.
Fourteen GDPs were recruited and gave informed consent to participation. They assessed the 100 PRs at study inclusion
(baseline). Thereafter they participated in a one-hour lecture in panoramic imaging technique, anatomy, differential
diagnostics and techniques to improve image interpretation of the digital PRs, followed by one hour of practical training
assessing thirty PRs for calibration.
The GDPs reassessed the PRs 2-8 weeks and one year after training. Change in mean results between sessions were then
assessed with ANOVA and the post-hoc procedure proposed by Fisher (LSD) to control for multiplicity.
Baseline assessment 14 GDPs
Training program 14 GDPs
2 week follow-up 14 GDPs
5 dropouts
1 year follow-up 9 GDPs
Results:
A significant improvement in mean sensitivity was observed after the GDPs participated in the training session (41.8%
to 55.7%, p=0.02) without a significant decrees in specificity (87.2% to 86.7, p =0.87). as shown in figure 2.
At the 1 year follow up the results remained significantly improved compared to baseline without significant change
between the 2 week and the 1 year follow-up.
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Figure 2. The median (line), the mean (x) and the spread of the participants diagnostic accuracy at baseline,
and at the two-week and one-year follow-up regarding sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV) and accuracy. P-values in graph are the results from testing the null hypothesis for the short and
long term follow up session relative to baseline for each variable. P-values on the x-axis are the results from ANOVA analysis
for each variable involving all three sessions.

Conclusion
The two-hour training program significantly improved the GDPs diagnostic accuracy that remained after one year. The
specificity was high both before and after training implying a low risk of false positives if patients with CCAA in PR in
high prevalence populations are recommended to seek medical attention.
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INFLUENCE OF A DEDICATED MEDICAL DISPLAY ON RADIOANATOMICAL
OBSERVATIONS

Carolina Letelier1,2, Annelore De Grauwe1, Karla de Faria Vasconcelos1, Berkan Celikten1, Guillermo Concha2,
Reinhilde Jacobs1,3

OMFS-IMPATH research group, Department of Imaging and Pathology, Faculty of Medicine, University of Leuven and Department of
Oral & Maxillofacial Surgery, University Hospitals Leuven, Leuven, Belgium.
2
University of Los Andes, Department of Oral and Maxillofacial Radiology, Faculty of Dentistry, Santiago, Chile.
3Department of Dental Medicine, Karolinska Institutet, Stockholm, Sweden
1

Introduction
Every dentist is using intraoral radiographs, panoramic and cone-beam computed tomography (CBCT) images for
daily diagnostics in dental practice. An important aspect of imaging is the diagnostic task on a dedicated screen. It
can however be questioned whether dentistry might benefit from specifically adapted “dental” settings on medical
displays, allowing us to refine our diagnostic everyday job and enhance the diagnostic performance of the entire radiodiagnostic system.
Objectives
To assess detection and rating of normal anatomical features on either a standard screen (SS) or a dedicated medical
display (MD) and to assess whether there is a differential effect of the display characteristics on the observational tasks
Materials and Methods
Anatomical landmarks were assessed on intraoral, panoramic, cephalometric and Cone Beam Computed Tomography
(CBCT) images. Images were generated from a commercially available skull phantom with soft tissue equivalent (in
vitro).
Secondly, the same imaging techniques were used, but now acquired from 60 patients referred to a dentomaxillofacial
radiology center (in vivo). The dataset comprised anterior and posterior areas of dentate jaws, with sharply delineated
normal anatomical structures. A total of 80 image datasets were provided for assessment. EXCLUSION CRITERIA:
positioning and metal artifacts hampering radiodiagnosis.
Structures were detected and rated by two independent observers (dentists) after initial training and calibration, on
both standard screen (SS) and dedicated medical screen (MD). Observational tasks included detection and rating both
at the level of the individual landmarks and the overall image.
In vitro
Minray Soredex

Skull Phantom
Mix D soft tissue simulation

Promax 2D Planmeca
Vistapano Ceph Durr

Table 1. Cone Beam CT devices and fields of view used
for assessing anatomical landmarks

CBCT

FOV (cm)

3D Accuitomo® 170
(J. Morita, Kyoto, Japan)x

4x6
6x6
8x8

NewTom® 9000
(QR, Verona, Italy)

8x5 Regular Standard
8x8 Regular Standard
8x8 Regular ECO

Promax 3D Max®
(Planmeca, Helsinki,
Finland)

10x9 Ultra Low Dose
10x9 Ultra Low Dose HD
10x9 Normal HD

Rando Phantom
Soft tissue simulation

In vivo
20
INTRAORALS

20
PANORAMICS

20
CEPHALOMETRICS

20
CBCT

Table 2. Normal anatomical structures analyzed on both in vivo and in vitro
Teeth fratures

Trabecular bone pattern

Cemento-Enamel Junction (CEJ)
Pulp Canal (PC)
Apical third of Pulp Canal (APC)
Periodontal Ligament Space (PLS)
Lamina Dura (LD)
Alveolar Crest (AC)
Trabecular Structure (TS)
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Table 3. Inter- and intra-observer agreement

Observer 1 (BC)

Observer 2 (CL)

Inter- Obs. A. (kappa)

Intra-Obs. A. (kappa)

PA

T1: 0,5 / T2: 0,6

0,93

PAN

T1: 0,8 / T2: 0,7

0,9

CBCT

T1: 0,6 / T2: 0,7

1

PA

T1: 0,7 / T2: 0,7

0,97

PAN

T1: 0,89 / T2: 0,87

0,94

CBCT

T1: 0,69 / T2: 0,75

0,94

Results
Both in vitro and in vivo images, significant (P < 0.001) preference for observing anatomical structures on medical
display were noted when observing panoramic radiographs (Figure 1) and Cone Beam CT. Overall, analysis of the in
vivo observational task for all imaging modalities revealed a significantly better rating for dedicated medical display
(P < 0.001) (Figure 2). In a number of cases, both MD and SS were equally preferred. Yet, in general, the standard screen
was seldom preferred (see Figure 2). For in vitro intraoral images, the medical display had improved observational ratings
in 15% of the images. For panoramic images, the medical display was preferred in the majority of the observations,
especially when analyzing trabecular structure (93% preference for medical display versus standard screen). For CBCT,
there was an overall preference of medical display observations in 54% of the observations. Remaining observations
could not show a preference between either screens.
Figure 1. In vitro observations of anatomical features
on panoramic radiographs

Figure 3. In vitro MD % for Accuitomo, NewTom and Planmeca
per structure

SS, Standard Screen optimal quality; EQ, Equal quality for SS
and MD; MD, Medical Display optimal quality.

Conclusions
For in vivo imaging, it appears that dentists may obtain a beneficial effect when observing the anatomical features on
those images using a dedicated medical display. For the in vitro images this observational benefit was only noted for
panoramic radiographs and CBCT images which may have an inherently lower spatial resolution, requiring optimized
display characteristics to better delineate the anatomical features. This is in line with previous publications, assessing
the usefulness of diagnostic displays in medical radiology and dentomaxillofacial radiology. The current findings need
to be verified on a larger data sample and for diagnostic features. Also, it may call for the need to develop specific
dedicated diagnostic displays aiding dental diagnosis.
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PATHOLOGICAL FINDINGS IN PANORAMIC IMAGES AS INDICATORS FOR
SUBSEQUENT FINDINGS IN CBCT CONCERNING MAXILLARY THIRD MOLARS
LH POULSEN, A WENZEL, L SCHROPP, LH MATZEN

Section of oral radiology, department of dentistry and oral health, Aarhus University

Background
• Panoramic imaging (PAN) is the current standard method to examine impacted 3rd molars. CBCT introduced 3D
view and by this method more pathology may be observed.
• Irreversible pathology indicates intervention. Presence of resorption and/or marginal bone loss at the maxillary
2nd molar seen in radiographs is considered irreversible pathology.
Aims
1) Compare frequency of pathological findings in PAN and CBCT.
2) Assess to which extent findings in PAN can predict that the same findings will subsequently be seen in CBCT.
Methods
• 98 cases (77 patients, mean age 26 years (15-55), 24 males and 53 females, 55 right and 43 left side maxillary
3rd molars) examined with both a PAN and CBCT.
• Inclusion criteria:
- Suspicion of external root resorption in the 2nd molar
- A maximum of 3 months between radiographic examinations
• Radiographic evaluation (4 observers):
- Angulation (vertical/mesio-angulated/disto-angulated/ horizontal/transversal/inverted)
- Resorption in the distal surface of the second molars (yes/no)
- Marginal bone loss >3mm at distal surface of the 2nd molar (yes/no)
PAN

CBCT

CBCT

Results
• The average frequency of resorption was 81% in both PAN and CBCT
• The average frequency of marginal bone loss >3mm was 82% in PAN and 85% in CBCT

• No predictive value of PAN for resorption in the 2nd molar as seen in CBCT (non-significant for all OBS).
• Fair predictive value of PAN for marginal bone loss >3mm as seen in CBCT (logistic regressions):
- Marginal bone loss (2 OBS: OR 8.8, 52.8, P<0.02 – 2 OBS non-significant)
- Mesio-angulation (2 OBS: OR 16.6, 33.8, P<0.012 – 2 OBS non-significant)
• Fair reproducibility among observers (kappa values and percentage agreement).
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Take-home message:
• Treatment planning is based on CBCT when the method is available.
• PAN cannot predict resorption in the maxillary 2nd molar as observed in CBCT.
• PAN may to some extent predict marginal bone loss at the distal surface of the maxillary 2nd molar as
observed in CBCT.
• If knowledge of resorption in the 2nd molar is important for choice of treatment, CBCT is indicated.
• More research is needed concerning intervention and factors that influence removal of the 3rd or the 2nd molar.
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VALIDATION AND OPTIMIZATION OF CBCT SCANNING PROTOCOLS FOR
VOLUMETRIC ANALYSIS OF EXTRACTION SOCKETS

Van Dessel J1,2, Nicolielo LFP1,2, Stratis A1, Benchimol D2, Lambrichts I3, Jacobs R1,2
OMFS-IMPATH Research Group, KU Leuven, Belgium
Deparment of Dental Medicine, Karolinska Institutet, Sweden
3
Morphology Group, Biomedical Research Institute, Hasselt University,Belgium
1
2

BACKGROUND
Nowadays, Cone-beam Computed Tomography (CBCT) can be considered as the method of choice in preoperative
planning of dental implant sites. During the healing process after tooth removal, bone is deposited and remodeling
takes place causing a reduction of the extraction socket volume. Unfortunately, current radiographic evaluations have
not yet fully exploited the advantage of threedimensional (3D) bone analysis. Measurements on width and height of
the alveolar ridge are mostly limited to subjective linear measurements performed on arbitrary chosen 2D slices of a
3D dataset. For an accurate evaluation of the alveolar healing process, the complete 3D morphology of the extraction
socket and trabecular bone formation should be taken into account.
Aims

+
1. Develop a standardized and
easy-to-use imaging methodology that
semiautomatically calculate socket
volume from CBCT scans

2. Evaluation of accuracy by
comparison to the gold
standard micro-CT

3. CBCT scan
protocol
optimization

Material &Methods
STUDY PROTOCOL:

8 mandibles immersed
in Mix-D soft tissue
equivalent
material

Scan
Parameters

Unit
HD

N

LD

ULD

HD

LD

ULD

HD

N

Voxel Size

(μm)

150

200

400

400

250

250

250

150

200

Tube voltage

(kV)

96

96

96

96

90

90

90

90

90

Tube current

(mA)

11

11

11

11

5

5

3

TCM

TCM

Rotation

ProMax 3D Max

3D Accuitomo 170

NewTom
VGi evo

(°)

360

360

360

360

360

180

180

360

360

Tube current x
exposure time

(mAs)

144

108

33.6

9.6

88.5

45

27

14.4

32.2

Field of view

(mm)

100x55

100x55

100x55

100x55

100x50

100x50

100x50

100x50

100x50

Micro-CT scanning (35 μm)

Monte-Carlo dose simulations &
GLM model rankings
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IMAGE PROCESSING & ANALYSIS:

Registration step
The micro-CT (green) and
CBCT (red) were automatically
aligned to minimize the errors
generated by comparing ≠
anatomical structures

ES Selection
using an automatic
boundary extraction

Segmentation
to allow an automatic
and
objective 3D quantification

3D model
generation of ES volume
and
alveolar bone

Results
DOSIMITRY:

ES VOLUME COMPARISON:

Anterior teeth
Premolars
Molars
* P < 0.05
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RELATIONSHIP DOSE – ES VOLUME
Protocol

Rating*

Does not differ from best
(95% confidence interval)

3D Accuitomo 170

HD

2.1

x

NewTom VGi evo

HD

2.2

x

Brand name

NewTom VGi evo

N

2.1

x

3D Accuitomo 170

LD

2.4

x

ProMax 3D Max

LD

2.7

ProMax 3D Max

N

3.7

3D Accuitomo 170

ULD

4.3

ProMax 3D Max

HD

5.6

ProMax 3D Max

ULD

5.8

Conclusion
Objective automated 3D measurements <-------> subjective 2
D measurements

High definition CBCT scan protocols = reliable for
automatic evaluation of ES
Although ultra low-dose CBCT scan protocols greatly reduce
the administered radiation dose to the patient,
these protocols underestimate the socket volume
Optimization of CBCT scan protocols with respect to clinically
significant outcomes and radition dose is essential

Acknowledgements
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ASSESSMENT OF MANDIBULAR JAWBONE VARIABILITY IN EDENTULOUS AND
SOON TO BE EDENTULOUS PATIENTS FOR TREFOILTM TREATMENT ELIGIBILITY

Walid Aouini1, France Lambert1, Luc Vrielinck2, Bart Vandenberghe3

Department of Periodontology and Oral Surgery, CHU of Liege, Faculty of Medicine, University of Liege, Belgium.
Department of Oral and Maxillofacial Surgery, St John’s hospital, Genk, Belgium
3
Advimago, Center for Advanced Oral Imaging, Brussels, Belgium
1
2

Introduction
Trefoiltm (Nobel Biocare AB, Gothenberg, Sweden ) is a standardized prosthetic solution for edentulous mandible and
consists of pre-fabricated framework supported on three strategically positioned implants (Midsagittal and canine
sites). The primary aim of this CBCT-based assessment study was to evaluate the proportion of edentulous and soon
to be edentulous patients that are suitable for this device based on mandibular morphology. The secondary objective
was to estimate the average bone levelling expected during the first stage of the surgical protocol while ensuring the
minimum bone thickness requirements for implant placement.
Materials and Methods
• Study design:
Anonymized CBCT datasets from 100 partially and fully-edentulous patients, referred for full-arch mandible restoration,
were retrospectively collected between January 2012 to October 2017 from a private imaging center database
(Advimago, Brussels, Belgium).
Using custom-built software (MeVis Medical Solutions AG, Bremen, Germany), CBCTs of mandibles were registered to
a reference CBCT MM (Master Model) of a patient previously treated (at Saint John’s Hospital’s Department of Oral
and Maxillofacial Surgery in Genk, Belgium) with Trefoil seated on D5/H13mm implants in order to obtain adequate
horizontal width and vertical height for implant placement (Figure 1).

Figure 1. Registration of the MM and the TEST mandible.
Implants are matched into optimal position and surrounded by 1 mm of bone.

Bone height and thickness around the simulated implants were evaluated, as well as distances to the
incisive canal (Figure 2). Mandibular arch width (intercanine and intermolare distances) (Figure 3) and semiautomated
volume calculations were also performed (Figure 4).

Figure 2. Thicknesses and heights measurements.
A = total bone height, B = reduced height, C = distance of implant apex to incisive canal base.
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Figure 3. Jawbone width measurements.

Figure 4. Volumetric jawbone segmentation.

• Statistical analysis:
Descriptive statistics were performed with the statistical software SAS version 9.4. Results were considered
significant at the 5% significance level (p<0.05).
Results
• Patient demographics:
The 100 patients consisted of 55% women and 45% men with a mean age of 69.8 ± 12.82 years (range 39 – 91 years).
The study comprised 69% and 31% fully and partially edentulous patients, respectively.
• Patient eligibility for different implant dimensions:
Based on mandibular bone morphology, 85% of patients had sufficient bone volume and arch distances
to be eligible for treatment with the Trefoil system seated on three D5 / H13 mm implants. If the bar were
placed on D5 / H11.5 mm implants, the percentage of eligible patients increases to 86% and 89% if placed with
D4.3 / H13 mm implants.
• Multivariant analysis:
Categories
Female
Male

No (N=15)

DWI CHESS

Number (%)

Number (%)

OR

12 (80.0)
3 (20.0)

43 (50.6)
42 (49.4)

1.00
3.91

p-value
0.045

TABLE 1: Patient eligibility according to sex.
Variable
Female
Male

N
55
45

Mean
14340
17291

SD
4167.7
4408.6

Min
4817.5
10525

Q1
11619
14070

Median
4817.5
16817

Q3
15677
19794

Max
23615
27871

P-value
0.0009

TABLE 2: Volumes distribution between female and male.

• Bone resection predictions:
Bone resection value (mm)
<3
≥ 3 and <6
≥ 6 and <9
≥9
Mean ± SD
Range (min – max)
Master model

Right site
Number (percent)
17 (20.0)
42 (49.4)
20 (23.5)
6 (7.1)
4.94 ± 2.58
0.8 – 12.3
8.56

Midsagittal site
Number (percent)
14 (16.5)
39 (45.9)
19 (22.4)
13 (15.3)
5.63 ± 2.77
0.8 – 13.9
7.89

Left site
Number (percent)
18 (21.2)
32 (37.6)
23 (27.1)
12 (14.1)
5.56 ± 3.00
0.8 – 13.8
10.5

TABLE 3: Bone resection in each implant site for eligible patients and for the MM.
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Discussion
• In this CBCT-based study, we examined the favorable anatomical conditions to determine suitable patients for
Trefoil device. Outcomes showed that this particular solution can serve a large percentage of population.
• Patient age, mandibular arch distances, and degree of edentulousness have no effect on patient eligibility.
The factors that eliminated the 15% were bone volume at implant sites and jaw shape.
• Limitations of analysis:
- Only based on bone morphology (doesn’t account for occlusion, final torque requirements and bone quality).
- Based on one model rather than average of several existing patients.
- Only modeled for framework seated on 5.0 mm of diameter and 13 mm of length implants.
- The sample population did not account for variation in ethnic diversity, however, according to the International
Organization for Migration (2015), Brussels is among the most diverse cities in the world with 62% foreign born
with mostly Turkish and African immigrants.
Conclusion
• The standardized Trefoil device could treat as much as 89% of the population based on mandibular
morphology and the currently available implants.
• Together with the reduced number of clinical visits, this treatment protocol is predicted to be an effective and
inexpensive solution that can serve a large number of diverse patients.
• More clinical and radiological research is needed to provide the effectiveness of this device bio-mechanically
in the long term.
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AIM
The aim of this presentation is to evaluate morphological, morphometric and volumetric measurements of
temporomandibular joint (TMJ) structures of patients determined disc displacement by magnetic resonance imaging
(MRI).
Material and methods
Seventy-eight TMJ in 38 patients (6 male, 32 female) with complaints related to TMJ and 13 patients (7 male, 6 female)
without clinical and radiographic findings related to TMJ were examined in this study. Patients were divided into three
groups as anterior disc displacement with reduction (ADDWR) group (31 joints) and anterior disc displacement without
reduction (ADDWoR) group (21 joints) and control group (26 joints) based on MRI. Shape, length, volume of articular
disc; shape, height, width and volume of condyle; shape, length and posterior slope of the articular eminence were
evaluated on MRI. Disc morphology was evaluated in the closed-mouth position and classified into 5 types1 (Figure
1). The condyles were categorized as convex, round, flat, angled in the coronal plane2 (Figure 2). Articular eminence
morphology was classified into four types: sigmoid, box, flattened, deformed (Figure 3).

Figure 1: Classification of disc morphology
on proton density sagittal MRI
a)biconcave
b)biconvex
c)hemiconvex
d)biplanar e)folded

Figure 2: Classification of condyle
morphology on T1 weighted coronal MRI
a)convex b)round c)angled d)flat

Figure 3: Classification of articular eminence
morphology on T1 weighted sagittal MRI
a)sigmoid b)box c)deformed d)flattened

In order to measure the disc volume was drawn borders of disc in five consecutive sagittal sections on open and closedmouth position (Figure 4). Condyle volume was measured by drawing borders of the condyle from sigmoid notch to
top of the condyle in all sections viewed condyle on the axial plans. Posterior slope of articular eminence was measured
by top-roof line method3. OsiriX MD v.7.5.1 (PixmeoSarf 2016, Switzerland) software was used for linear and volumetric
measurements.
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Figure 4: Drawing of disc borders on five consecutive sagittal MRI sections on open mouth position (a-e)
and three dimensional image of disc (f )
Results
Regarding articular eminence and disc morphology, sigmoid articular eminence and biconcave disc in ADDWR group,
deformed articular eminence and folded disc in ADDWoR group, sigmoid articular eminence and biconcave disc in
control group presented the greatest incidences (p<0.05) (Table 1).

Disc Morphology
Biconcave
Biplanar
Biconvex
Hemiconvex
Folded
Condyle Morphology
Convex
Flat
Angles
Round
Articular eminence morphology
Sigmoid
Box
Flattened
deformed

ADDWR
n(%)

ADDWoR
n(%)

Control

p-value

16(51,6)
3(9,7)
5(16,1)
4(12,9)
3(9,7)

3(14,3)
4(19)
4(19)
2(9,5)
8(38,1)

20(76,9)
3(11,5)
3(11,5)
-

0,001*

9 (29)
18(58,1)
1 (3,2)
1 (3,2)

7(33,3)
7(33,3)
2(9,5)
5(23,8)

13(50)
10(38,5)
1(3,8)
2(7,7)

0,26

18(58,1)
8(25,8)
8(25,8)

7(33,3)
7(33,3)
8(38,1)

16(61,5)
9(34,6)
1(3,8)
-

0,02*

Table 1: Disc, condyle and articular eminence morphology distribution among the groups.
*p<0.05
ADDWR: anterior disc displacement with reduction
ADDWoR: anterior disc displacement without reduction

Average of disc volume

ADDWR
ADDWoR
Control

Closed mouth
(Mean±SD)
0,08±0,003
0,07±0,004
0,11±0,022

Open mouth
(Mean±SD)
0,12±0,006
0,08±0,004
0,15±0,005

Table 2: Average of disc volume according to groups on closed and open-mouth position
ADDWR: anterior disc displacement with reduction
ADDWoR: anterior disc displacement without reduction

Average of disc volume was larger in control group than the other two groups on both closed and open mouth position
(Table 2). In terms of disc volume, there was a statistically significant difference between control group and the other
two groups on closed mouth position and among three groups on open-mouth position (p<0.05) (Table 3 and 4). The
mean articular eminence inclination was lowest in ADDWoR group and highest in control group. There was a statistically
significant difference in between control group and the other two groups in terms of condylar width and disc length
(p<0.05) (Table 4).
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Closed mouth
(Mean±SD)
ADDWR
ADDWoR
Control

ADDWoR
Control
ADDWoR
Control
ADDWoR
Control

Average of disc
volume
(Mean±SD
0,007±0,005
-0,03±0,005
-0,007±0,005
-0,04±0,006
0,15±0,005
0,04±0,006

p-value

0,63
0,00*
0,63
0,00*
0,00
0,00*

Table 3: Comparison of disc volume means among the groups on closed-mouth position
*p<0.05
ADDWR: anterior disc displacement with reduction
ADDWoR: anterior disc displacement without reduction

Open mouth
position
ADDWR
ADDWoR
Control

ADDWoR
Control
ADDWoR
Control
ADDWoR
Control

Average of disc
volume
(Mean±SD
0,03±0,008
-0,03±0,008
-0,03±0,008
-0,06±0,008
0,03±0,008
0,06±0,008

p-value

0,001*
0,00*
0,001*
0,00*
0,00*
0,00*

Table 4: Comparison of disc volume means among the groups on open-mouth position

Disc length
Condyle width
Condyle height
Condyle volume
Articular eminence height
Articular
eminence inclination

ADDWR
(Mean±SD)
7,35±0,24 B
1,69±0,06 B
1,99±0,06
1,19±0,08
6,23±0,29

ADDWoR
(Mean±SD)
7,6±0,38 B
1,68±0,04 B
2,01±0,08
1,32±0,09
5,79±0,29

Control
(Mean±SD)
9,89±0,2 A
1,93±0,04 A
2,04±0,04
1,44±0,08
6,66±0,25

7,35±0,24 AB

7,6±0,38 B

9,89±0,24 A

Table 5: Association between the groups and the other variables.

A,B: Different uppercase letters in table data indicate statistical differences.
ADDWR: anterior disc displacement with reduction
ADDWoR: anterior disc displacement without reduction

Concluson
Disc displacement is the most common disorder among temporomandibular disorders. Anterior disc displacement
is the most common type of disc displacement4,5. Intracapsular dysfunctions such as ADDWR and ADDWoR of the
TMJ may cause alterations in morphological, morphometric and volumetric measurements of the articular eminence,
condyle and disc.
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The aim of this study was to determine the prevalence and characteristics of PAT and PRGF in a large population by
using CBCT.
Material and methods
This study was designed by CBCT images of 1000 patients who were referred to the Oral Diagnosis and Radiology
Clinic on Ondokuz Mayıs University. Patients in which the zygomatic arch was not adequately seen for technical or
anatomical reasons and the cases that had maxillofacial fracture history were excluded. A CBCT scanner (GALILEOS
Sirona Dental Systems, Bensheim, Germany) was used to take the digital images with an image intensifier detector in
a field of view of 15x15 mm, at 98 kVp, 3-6 mA, and a voxel size of 0.25 mm3, with an exposure time of 2-5 seconds.
The prevalence of pneumatization in accordance with age, gender and laterality was determined. The SPSS 20.00 was
utilized for performing the statistical tests. The differences be-tween the variables were evaluated using the chi-squared
and ANOVA. The significance is given as the p value less than 0.05.
Results
The sample consisted of CBCT images of 1000 patients and 2000 ROIs. The mean age of patients with PAT was 47.33
years and pa-tients with PRGF was 45.62. Multilocular appearance was observed remarkably higher than the unilocular
type for both pneumatiza-tions (p<0.01). Unilateral PAT cases were slightly higher than multilocular cases (p=0.047)
whereas no notably difference was observed between unilateral and bilateral PRGF cases. The prevalence of the left
side pneumatization was significantly higher than the right side for both PAT and PRGF (p<0.05). For the prevalence of
PAT and PRGF, there was no significant correlation was found with gender. Patients were divided into three age groups
and there was no signifi-cant difference observed between the groups and the presence of pneumatization (p>0.05).

Individuals
Unilateral
Bilateral
Total
Unilateral cases
Right
Left
Type
Unilocular
Multilocular
Total

PAT n (%)

PRGF n (%)

215 (21.5 %)
176 (17.6 %)
391 (39.1 %)

201 (20.1 %)
195 (19.5 %)
396 (39.6 %)

83 (8.3 %) 132
(13.2 %)

66 (6.6 %)135
(13.5 %)

149 (7.45%)
418 (20.9
%)567(28.4%)

58 (2.9%)
533 (26.7%)
591(29.6%)

Table I. Prevalence of pneumatization cases regarding
with the laterality and type on CBCT images.

Figure. Pneumatized articular tubercle and roof of
glenoid fossa according to the locularity.

The researches carried out with CT and CBCT imaging have suggested the prevalence of PAT between 8 and 51.8%15. Consist-ently, we observed 28.4% PAT. The prevalence of PRGF was reported between 5.9- 38.3%1,2,5. In our study,
incidence of the PRGF was 29.6%. In current literature, there is an inconsistency about laterality of PAT. Ilguy et al.2
reported the unilateral to the bilateral ratio as 1:1.3 while Miloglu et al.3 reported as 3:1. It was 1.2:1 both in our and
Ladeira et al.’s1 studies. Our results showed a similar distribution for unilateral and bilateral cases of PRGF (1:1.03) with
literature. The current study revealed a prevalence of 90.2% in multilocular PRGF which is slightly higher than multilocular
PAT types. It might be suggested that PRGF is more likely to be multilocular than PAT. PAT and PRGF do not need to
treat6. It is necessary to differentiate them from other radiolucent bony lesions during the radiographic examination.
The differential diagnosis of PAT and PRGF includes aneu-rismal bone cyst, osseous hemangioma, chondroblastoma,
fibrous dysplasia, giant cell tumor, eosinophilic granuloma and meta-static tumor. It should be kept in mind that PAT
and PRGF have nonexpansile and nondestructive characteristics1,7. In conclu-sion, PAT and PRGF assess more accurately
with CBCT than plain radiographs. The presence of PAT and PRGF is important in terms of zygomatic bone volume
and resistance, the spread of tumours and inflammations or TMJ surgery complications. During a routine radiological
investigation, the maxillofacial radiologist should be aware of the zygomatic air cells.
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PAT
Number and %
PRGF
Number and %

R
UL
31 (3.1%)
17
(1.7%)

R
ML
52 (5.2%)
47 (4.7%)
49
(4.9%)

L
UL
47
(4.7%)
15
(1.5%)

L
ML
85
(8.5%)
120
(12.0%)

B
UL
22
(2.2%)
8
(0.8%)

B
ML
127
(12.7%)
177
(17.7%)

R UL
L ML
18
(1.8%)
7
(0.7%)

L UL
R ML
9
(0.9%)
3
(0.3%)

Table II. Distribution of PAT and PRGF according to their side and locu-larity. *R: Right, L: Left, UL: Unilocu-lar, ML: Multilocular,
B: Bilateral.
Gender
PAT

Locularity
Unilocular

Female (n=226)
Male (n=165)

83 (14.6%)
66 (11.6%)

Laterality
Multilocular

244 (43%)
174 (30.7%)

Unilateral
Right

Left

47 (8.3%)
36 (6.3%)

78 (13.8%)
54 (9.5%)

Bilateral

Total

101 (17.8%)
75 (13.2%)

Individuals/
Pneumatization
226/ 327
165/ 240

Table III. Distribution of locularity and laterality according to the gender of patients with PAT.
Gender
PRGF

Female
Male

Locularity
Unilocular

31 (5.2%)
27 (4.6%)

Laterality
Multilocular

327 (55.3%)
206 (34.9%)

Unilateral
Right

Left

40 (6.3%)
26 (4.9%)

72 (12.2%)
63 (10.7%)

Bilateral

Total

123 (20.8%)
72 (12.2%)

Individuals/
Pneumatization
230/358
166/233

Table IV. Distribution of locularity and laterality according to the gender of patients with PRGF.
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EVALUATION OF THE ANATOMICAL VARIATIONS AND PATHOLOGIES OF
THE NASAL CAVITY AND MAXILLARY SINUS IN ORTHOGNATHIC PATIENTS:
A PRELIMINARY STUDY
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AIM
Anatomic variations in the sinonasal region can lead to infections due to narrowing of the osteomeatal complex and
sinus drainage channels, decreased airflow of the sinuses, and impaired mucociliary activity.1 The association between
insufficient nasal breathing and dentofacial morphology has been studied extensively and many authors suggested
that the pattern of craniofacial growth can be affected by mouth breathing. 2,3
The aim of this study is to evaluate the prevalence of anatomical variations and pathologies of nasal cavity, maxillary
sinus with cone beam computed tomography (CBCT) in patients planned orthognathic surgery.
Material and methods
CBCT images of 71 patients (35 male, 36 female) planned orthognathic surgery were retrospectively examined. Age, sex,
and radiographic findings of disease and anatomical variations involving the nasal cavity and the maxillary sinus were
recorded in all patients. Each CBCT scan was interpreted by two dentomaxillofacial radiologist and interpretation was
by consensus.

Figure1. A:«
»supreme concha, « x » hypertrophied inferior concha ;
B: «
» septal deviation and septal spur , « » maxillary sinus hypoplasia

Pathologies
Hypertrophied inferior concha
Mucosal tickening
Sinusitis
Polipozis
Hypertrophied middle concha
Calsifications like osteoma-antrolith
Nasal polipozis
Hypertrophied superior concha

n
25
24
14
14
11
5
2
1

%
35,2
33,8
19,7
19,7
15,5
7
2,8
1,4

Table 1. The frequencies and percentages of anatomic variations of nasal cavity and maxillary sinus.
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Anatomic variations
Agger nasi cell
Concha bullosa
Septum nasi deviation
Kuhn cell
Suprabullar cell
Acccecory maxillar ostium
Superior concha pneumatization
Septate maxillary sinus
Seconder middle concha
Supreme concha
Paradoxical middle turbinate
Paradoxical inferior turbinate
Onodi cell
Supraorbital cell
Ethmomaxillar cell
Giant ethmod bulla
Frontalbullar cell
Haller cell
Maxillary sinus hypoplasia
Septum pneumatization
Inferior concha pneumatization

n
64
61
55
47
45
39
36
35
33
33
24
20
18
17
16
15
14
13
9
5
1

%
90,1
85,9
77,5
66,2
63,4
54,9
50,7
49,3
46,5
46,5
33,8
28,2
25,4
23,9
22,5
21,1
19,7
18,3
12,7
7
1,4

Table 2. The frequencies and percentages of pathologies of nasal cavity and maxillary sinus.

Results
The age range of the patients was 14-32 years (mean age 21,23±4,5). The most common variations of nasal cavity
were agger nasi cell (90.1%), concha bullosa (85.9%), and nasal septal deviation (77,5%). Accessory ostium (54.9%) and
maxillary sinus with septa (49.3%) were most frequently determined anatomical variations of maxillary sinus. Concha
hypertrophy (35.2%) in nasal cavity and mucosal thickening (33,8%) in maxillary sinus were identified as the most
common pathology (Figure 1-3) (Table 1 and 2). There was Class I oclussion in 18.3%, Class II oclussion in 19.7%, Class
III oclussion in 62% of patients. Inferior (39.4%) and middle (47.9%) concha hypertropy was found more than male in
female. There was a significant relationship between concha hypertrophy and gender (P(?) 0.05).

Figure2. A:«

» paradoxical middle and inderior nasal turbinates ; B: «

» onodi cells
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Figure3. A: « a » agger nasi cell, «b» giant ethmoid bulla, «
» supprabullar cell ;
«
» bilaterally septate concha ullosa.
Conclusion
Anatomical variations and pathologies in nasal cavity may play important role in ethiopathogenesis of dentomaxillofacial
deformities. Therefore they should be evaluated with advanced imaging methods such as CBCT before surgery in
patients planned orthognathic surgery.
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AGE ESTIMATION BY PULP TO TOOTH VOLUME RATIO: AN EXPERIMENTAL STUDY
Dorra Chaabouni1*, Imen Chaabani1*, Ameni Chebbi1*, Nabiha Techini2, Naziha Techini3,Touhami Ben Alaya1*
Department of Radiology, University Dental Clinic of Monastir- Tunisia*
2-Private dentist, El Izdihar City, Matmata 6044, Gabes, Tunisia
3-Dentist, Regional Hospital of Matmata, Gabes, Tunisia
*: Research laboratory LR12SP10, Ministry of higher education and scientific research/ Ministry of Health/ Tunisia

Introduction
Estimating the age of living or deceased subjects is an important element of forensic odontology.
• The apposition of secondary dentin is responsible for the decrease of the volume of the pulp cavity bound to the
ageing.
• The objective of this study was to estimate a method of estimation of the dental age at the human being based on
the report enter the volume of the pulp and the total volume of the corresponding tooth, calculated on reconstructions
stemming from an examination Cone Beam.
Material and methods
• 80 teeth with single root (14 maxillary incisors, 26 mandibular incisors, 14 canine, and 26 premolars) extracted with
the chronological age of the individuals well known were explored by Cone Beam (fig1).
• For each tooth we noted the known true age and sex of the patient.
• To be able to realize the CB, we have set up two experimental models: Each model is composed of two arches fixed
one on the other. Each arch has between 18 and 22 fixed teeth by wax on an acrylic resin plate in the shape of a
semicircle (Fig.2).
• The CB acquisition :Gendex device GxDP-700 with exposure parameters:90 KV ,6.3 mA and 4.5s (Fig.3).
• The report enter the volume of the pulp and the total volume of every tooth was calculated with the software
Mimics®.
• The software allows to rebuild models in 3D and automatically calculates the total volume and the pulp volume of
each tooth (in mm3) (Fig. 4 a - e).

Figure 1: Histogram representing the distribution of
patient ages based on the number of teeth.

Figure 2: Experimental model composed
of two arcades fixed on each other

Figure 3:Cone-Beam with
the experimental model

Figure 4: Different stages of segmentation of an upper canine using MIMICS® software 17.0.
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Results
• An analysis of linear regression was made with the age as dependent variable, and the report × 100 as predictive
factor.
• A curve and an equation were obtained for all teeth confused (Fig.5), as well as for each sex (Fig.6), and for each type
of teeth(Upper Incisors (Fig.7), Lower Incisors (Fig.8), Canines (Fig.9) and Premolars lower (Fig.10).
• The correlation coefficients (r) and determination coefficients (R2), as well as the absolute error mean (AEM) for all the
teeth in the sample, and for each type and sex, are reported in Table I.
• The comparison between men and women shows a statically not significant difference (p > 0,05).
• The linear correlation between the radiographic report pulp volume on total volume of the tooth and the real age is
low for the lower incisors (r = 0,49), moderated for upper incisors (r = 0,72) and canine (r = 0,73) and strong for
premolars (r = 0,90).
• The absolved error averages calculated between the real age and the estimated age varied between 11,33 years for
canine and 5,88 years for premolars.

Discussion
• In our study, Cone Beam was used to calculate the ratio (VP / VT) because the study of volume ratio is more reliable
than the ratio of surfaces.
• CB is a precise technique for studying the system’s anatomy endodontic because it provides good quality images,
containing information in the three dimensions of space, with low doses of radiation.
• Some studies have used X-rays from μ-CT for the estimation of age but these devices can only be used on small
structures, such as extracted teeth, due to the limitation of the field ray.
• The entire proposed procedure, including the reconstruction of the 3D image and all calculations, has taken less
than 15 minutes per tooth, which is much faster than the time required for other protocols previously described in the
literature.
• The variability of the age been understandable by the report of the volumes is independent from the sex, and the
strongest correlation was obtained with premolars with a coefficient of correlation r = 0,90.
• The formulas Linear regression must be calculated separately for each type of teeth.
• A control of the reproducibility with a second examiner can be realized.
• This study represents an interesting preliminary work that deserves to be tested with a larger sample size (at least 50
teeth of each type) and a larger distribution homogeneous age groups, in order to optimize the method proposed.

Upper inc
Lower inc
Canines
PM
Total
Total

r
-0,72
-0,49
-0,73
-0,9
-0,64
F
-0,64
M
-0,63

R2
0,52
0,24
0,53
0,83
0,40
0,41
0,40

AEM (years)
7,92
8,99
11,33
5,88
10,03
10,74
9,20

Table I: The coefficients of correlation (r) and determination (R2) and the average absolute error (AAE)
for all teeth, as well as according to the type and sex.
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Conclusion
- This preliminary study gives interesting results, and this method must be tested on a wider sample.
- Further research can possibly improve the technique presented and provide a reliable and objective method of
estimating age.
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SELLA TURCICA BRIDGING AS A PREDICTORS OF DENTAOFACIAL ANOMALIES:
A CEPHALOMETRIC ANALYSIS
Dr Shantanu Dixit
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Introduction
Sellar changes are associated with several dentofacial anomalies.
Clinicians should be aware of different morphological varaiants of sella turcica (ST).

Objectives
To find the prevalence of sella turcica bridging.
To analyze the absence or presence of bridging with a spectrumof dentofacial anomalies.
Materials & Methods
710 case records were selected from the database; out of which 473 subjects met the inclusion criteria.
280 lateral cephalogram revealed a normal shape of ST.
Among them, 71 subjects were selected by interval sampling which were taken as the control group.
Among initial 473 subjects, 78 samples showed ST bridging and were taken as the study group.
Dental casts and radiographs (panoramic and cephalometric) were evaluated to fnd any dentofacial anomalies.
Subjects were divided on the basis of dentofacial anomalies such as abnormal tooth position, size, shape, number,
malocclusion, sagittalskeletal relationship.
Chi-square test and binomial logistic regression analysis were done to fnd the association and correlation
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Results
In the study group, 32 subjects showed a complete bridging and 46 subjects a partial bridging of the sella turcica.
There was no significant association between ST bridging and age, gender or ethnic groups.
However, there was significant association (p=0.001) between the presence of bridging and dentofacial anomalies
when compared with the control group.

Conclusion
The occurrence of ST bridging is 16.49% with no association to age, gender and ethnic groups in a Nepalese sample.
Sella turcica bridging can be used as a diagnostic tool for early prediction of dentofacial anomalies.
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THE CHANGE OF ANGLE DEGREE OF MANDIBULAR THIRD MOLAR IN PANORAMIC
RADIOGRAPHY DURING DEVELOPMENT AND A NEW INVENTED METHOD: B-AREA
Ketchaikosol N, Promsri R, Vongfant C, Techanun N, Mahaphan N, Charuakkra A, Sastraruji T, and
Mahasantipiya, P M
The Faculty of Dentistry, Chiang Mai University, Thailand

Introduction:
Angles of impaction are one of the factors that may cause complications after surgery and therefore need to be
evaluated before surgery. There are a small number of studies in Thailand reporting the angular changes in developing
impacted mandibular third molars, but the results do not show a definite pattern of angular change. In these studies
β-angle method is used to measure the angular changes, however, with some limitations. In this study we develop a
B-area method in order that we may find a way to decrease the limitations from using β-angle and use B-area as an
accurate method. B-area method concept comes from the use of two diagonals of a trapezoid, which intersect in such a
way in of equal length. We use mid-occlusal and mid-furcation of a tooth as a reference point for drawing the long axis
of teeth developed by Hattab (1997).
Aims:
To compare the angular changes in the developing impacted mandibular third molars (M3) and to find a relationship
between β-angle method and a newly developed B-area method.
Materials and method:
Panoramic radiographs of 95 patients (131 teeth) from 62 females and 33 males ages between 12-24 years old were
selected. Two or more panoramic radiographs of each patient which were x-rayed at least with a one-year interval were
measured for impacted M3 inclination changes by both β-angle and B-area methods.
Inclusion criteria
-Two or more panoramic radiographs which were taken with at least one year interval.
- Age range between 12-24 years old
- Clearly furcation seen of mandibular third molar in at least one tooth in panoramic radiographs
- No overlapping contact of mandibular second molar (M2) and mandibular third molar
Exclusion criteria
- Patients with extracted mandibular premolar and molar
- M3 with dilacerated root and fused root
- Patients with orthodontic appliances or history of previously orthodontic treatment
Inclinations of M3 and M2 obtained from β-angle and B area methods were compared.
1. β-angle is the angle obtained from the intersection of the long axis of M2 and the long axis of M3.

Fig 1 β-angle method

Fig 2 Classification of M3 inclination

Meaning of the upper/lower triangular areas ratio :
< 0.9 is mesioangular impaction.
0.9-1.1 is vertical impaction.
> 1.1 is distoangular impaction.

Fig 3 B-area method

2. B-area is the relationship of two triangular areas caused by intersection between four straight lines and two reference
points of mid-occlusal and mid-furcation of M3 and M2.
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Data analysis
Inter– and intra-observer reliability was analyzed by Kappa analysis. Correlation between the result of β-angle and
B-area was analyzed by Pearson correlation. The change of angle degree of M3 during their development was analyzed
by Independent T-test. The statistical analysis was carried out by SPSS version 17 with 95% CI.
Results:
N

Mean±SD

38 Δdegree
60
4.6±15.3
48 Δdegree
57
3.5±12.5
38 Δratio
46
0.07±0.3
48 Δratio
46
0.04±0.3
Table 1 Mean of the angular change from B-area method of the developing impacted M3
38 Δratio
38 Δdegree
48 Δdegree

Pearson Correlation
-.903**
Pearson Correlation
-.816**
**P≤ 0.01
Table 2 Relationship between β-angle and B-area

48 Δratio
-.812**
-.909**

Classification of second panoramic image

Classification of
first
panoramic image

Total

Vertical
impaction
Mesioangular
impaction
Horizontal
impaction
Distoangular
impaction

Vertical
impaction

Mesioangular
impaction

Horizontal
impaction

Distoangular
impaction

Total

7

0

0

4

11

5

89

11

3

108

0

1

7

0

8

0

0

0

4

4

12
90
18
4
Table 3 The changes of classification between first and second panoramic image by β-angle
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Discussion:
There are several studies which use β-angle method to measure the angular changes in panoramic radiographs during
the development of impacted mandibular third molars, However, the result of this study found that β-angle method
has some limitations; it can not measure the angle in vertical impaction of mandibular third molar as found in the study
of Uthman (2007).
Pham et al (2006) studied the angular changes in mesioangular impaction and vertical impaction of mandibular third
molar. They found that over 3 years, panoramic radiographs demonstrated 10 degrees increase in angular changes. On
the other hand, our study found the duration between the first and second times of panoramic radiographs taken were
not related to the angular changes in β-angle or the ratio of B-area because the time interval in our study was at least
one year. This duration is not long enough to correlate with the result of β-angle and B-area
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A study of Uthman (2007) concluded lesser β-angle was necessary for successful impacted lower third molar eruption.
In this our study, most of mesioangularly impacted teeth tend to increase β-angle, which likely results in unsuccessful
eruption, which may be the reason to have the teeth surgically removed earlier.
The correlation of interpretation between β-angle and B-area method showed different results in 8.2%. The difference
might be caused by using β-angle method cannot measure the vertical impaction. In conversely, using B-area method
may assume (the meaning of vertical impaction in β-angle method) that teeth are vertical impaction, mesioangular
impaction or distoangular impaction. In addition, using B-area method can not measure the horizontal impaction and
mesio-horizontal impaction. Another reason was that the criteria of B-area method referred from the criteria of β-angle
method which had a small number of distoangular and vertical impaction samples, resulting not be able to conclude
the definite criteria for B area.
Conclusion:
Angular changes in the developing impacted M3 do not show a definite pattern. Nevertheless, angulation changes
more mesially in mesioangularly impacted teeth and more distally in distoangularly impacted teeth. B-area can be used
instead of β-angle for the measurement.
Acknowledgement:
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Introduction
Dental radiographs are known as one of the important aids used in forensic odontology. A wide range of methods, from
intra-oral films to computed tomo-graphs, have been used. One of common techniques which are being used cur-rently
is panoramic technique, which can be used to find the root-crown ratio. The root-crown ratio is notably changed over
time. The higher decrease of this ratio correlates with a higher age in the patient. Furthermore, this relationship might
be a varying between ethnics. That why this study was conducted.
Aims
To evaluate and compare the mean value of root-crown ratio in the lower second molar and the lower second premolar
between Thai and Caucasian samples through panoramic radiographs
Materials and method
Digital panoramic radiographs of 252 Thais and 409 Caucasians who live in Australia were collected. Films are from
the Oral Radiology Clinic, Faculty of Dentistry, Chiang Mai University, in Chiang Mai, Thailand for the Thai samples.
The Caucasian samples were taken from 3 places: the University of Queensland School of Dentistry, the Sunny Bank
Orthodontic Private Clinic, and the Ferny Grove Orthodontic Private Clinic. Exclusion criteria were set.
Exclusion criterias
• Hx of orthodontic treatment.
• Hx of facial trauma, injury and facial operation
• Having alveolar bone loss or having signs of periodontitis
• Hx of metabolic systemic diseases
• Showing dilacerated root of lower second molars and lower second premo-lars
• Showing unclear referent point for measurement in this study
Genders and chronological age were recorded and root- crown ratio of lower second molars and lower second premolars
were calculated. Modified Lind’s method has been used in this work. Sketchpad software was a tool for meas-uring.

Fig.1

Fig.2

Fig.3

Fig.4

Fig. I – 4 Demonstration of measurement of coronal length and root length by Sketchpad software following Modified Lind’s Method
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Results
Samples were categorized by age in to 4 groups; 8-10.99 y-o,11-14.99 y-o, 15-17.99 y-o, and 18-20 y-o. From 252 and 409
panoramic radiographs of Thais and Caucasians, there were from 430 from males and 231 from females. Both Inter and
Intra observer agreement with Kappa value are more than 0.9.
Root:
Crown ratio
47
45
35
37

Thais (n=37)
Caucasians (n=173)
Mean±SD
Median
Mean±SD
Median
0.65±0.32
0.57
0.83±0.43
0.71
0.73
1.07±0.59
0.095
0.86±0.55
0.71
1.06±0.58
0.093
0.63±0.34
0.54
0.81±0.43
0.069
Table I. Comparison of Root– Crown ratio in a group of 8-10.99 y-o ( group1)

P-value

Root:
Crown ratio
47
45
35
37

Thais (n=113)
Caucasians (n=184)
Mean±SD
Median
Mean±SD
Median
1.7±0.36
1.69
1.52±0.37
1.57
2.21±0.41
2.17
2±0.53
2.07
2.18±0.41
2.18
2.01±0.55
2.01
1.7±0.34
1.75
1.5±0.36
1.54
Table II. Comparison of Root– Crown ratio in a group of 11-14.99 y-o (group2)

P-value

0.015
0.053
0.028
0.013

0.00
0.002
0.002
0.000

Root:
Crown ratio
47
45
35
37

Thais (n=67)
Caucasians (n=45)
P-value
Mean±SD
Median
Mean±SD
Median
2.05±0.3
2.04
1.97±0.3
1.88
0.067
2.42±0.34
2.35
2.39±0.36
2.41
0.654
2.38±0.31
2.34
2.4±0.37
2.33
0.964
2.01±0.41
1.99
1.86±0.25
1.83
0.013
Table III. Comparison of Root– Crown ratio in a group of 15-17.99 y-o (group3)
*Group 4 (18-20 y-o) has small sample size (35 Thais and 7 Caucasians) so correlation cannot be analyzed completely.
Root:
Thais (n=67)
Caucasians (n=7)
P-value
Crown ratio
Mean±SD
Median
Mean±SD
Median
47
1.7±0.36
1.69
1.52±0.36
1.57
0.002
45
2.22±0.36
2.147
2.01±0.47
2.05
0.003
35
2.23±0.35
2.21
1.98±0.47
2
0
37
1.72±0.3
1.74
1.51±0.34
1.53
0
Table III. Comparison of Root– Crown ratio in a female samples group of 15-17.99 y-o (group3)
Discussion
There was a study about the ratio of crown and root in 7 different teeth, but not comparing between races yet1. Our
study showed that group I (8-10.99 y-o), Thai samples present lower root–crown ratio than those in Cauca-sians, but in
group II(11-14.99 y-o) the opposite has occurred in both Thai fe-males and males. This results may explained by some
previous studies2-4 which claimed that Asian peoples seem to have early calcification in bones compared to Caucasians,
whom start to calcify during early puberty. However, at the stage of pubertal growth, the calcification of root and root
length of Caucasians have higher acceleration and growth of teeth compared to Thais. Differences of Root– Crown ratio
between these 2 races seems to be notified clearly at this age group.
Conclusion
Significant differences of root-crown ratio is noticed between these two races, especially during pubertal growth period.
This may be beneficial in odontogram developing, ethnic identification, and dental treatment planning in the future.
Acknowledgement
Faculty of Dentistry, Chiang Mai University for research grants and data
School of Dentistry, University of Queensland and Sunny Bank Orthodontic clinic for patient data
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CBCT ASSESSMENT OF THE ANATOMICAL ELEMENTS LOCATED WITHIN
THE MAXILLARY SINUS
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Introduction
The paranasal sinuses are a group of cavities filled with air that surround the nasal cavity. They include the maxillary,
frontal, sphenoidal and ethmoidal sinuses. The maxillary sinus is the largest paranasal sinus and is located inferior to
the orbit, within the maxillary bone and opens in the middlea nasal meatus of the nasal cavity with single or multiple
openings. It is pyramidal-shaped, with its top oriented laterally. The sinus ostium is located in the superior area of
the medial wall and it plays an important role in the diagnosis of maxillary sinusitis; thus, is must be included in any
radiological exam of the maxillary sinus (1,2).
The maxillary sinuses are often involved in maxillo-facial and ORL pathology. Approximately 10-12% of the maxillary
sinusitis cases are of odontogenic origin (3,4) There are studies who estimate a prevalence up to 30% to 40% (5). The most
common causes of odontogenic sinusitis are the reaction to incorrect root canal treatments, sinus lifting procedures
and periodontal disease, foreighn body, oroantral fistulae; all these can determine the thickening of the maxillary sinus
mucosa (5).
CBCT is considered the gold standard for detecting the maxillary sinus pathology and planning surgery.(1). The images
aquired by CBCT analyzed in various anatomical planes: sagittal, paraxial, coronal and 3D reconstructions offers an
oportunity for doctors to inspect the maxillary sinus with anatomic variatios and abnormalities.(6).
Materials and method
This retrospective study was conducted on cases that underwent CBCT scans between, at a private radiology and
imaging clinic in Iasi, Romania. The device Plamneca 3D MID (Plamneca, Helsinki, Finland) was used for scanning and
the assessment was made with Romexis 3.6.0. An FOV of 200x170 mm and the voxel size of 600 µm were selected. The
DICOM images were read on an ASUS laptop and analyzed in various anatomical planes: sagittal, paraxial, coronal and
3D reconstructions.
The inclusion criteria were: adult patients with CBCT images where the maxillary sinus is completely scanned bilaterally
or at least one of the four walls, images that included the ostium and the floor of the sinus. Using the database of
the clinic, we analyzed 13 CBCT scans with 26 maxillary sinuses. We assessed the thickening of the Highmore antrum
mucosa, the presence of Underwood septa and of the ostium obstruction, together with the pathology associated with
the lateral teeth in relation with the maxillary sinus. This is important due to the fact that the impairments affecting the
upper lateral teeth can potentially impact the maxillary sinus pathology.
Results and discussion
The thickening of the maxillary sinus mucosa was registered in 12 cases (46,15%), the bone septa were observed in 3
cases(11,53%) and the obstruction of the ostium was seen in 9 cases(34,61%). We had 2 cases with complete maxillary
sinus opacification. CBCT had been recognized as one of the most important discoveries in dentistry in the last years.
Axial sections were used for the identification of bone septa; coronal sections were used for the assessment of the
Schneiderian membrane thickening and of the permeability of the sinus ostium (figures 1,2,3). For the evaluation of the
membrane thickening, we performed measurements in cross-section plane in the area of premolars and molars, from
the floor of the maxillary sinus corresponding to the apex of the tooth to the highest point of the mucosa (9) (figure 4).

Figure1. Bone septum in the left maxillary sinus.
Axial plane section.

Figure 2 Thickening of the maxillary sinus mucosa
and obstruction of the ostium. Coronal plane section
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Figure 3 Completely opaciefied left maxillary sinus
with ostium obstruction. Coronal plane section

Figure 4 The evaluation of the tickening
affecting the maxillary sinus

The thickening of the maxillary sinus mucosa was one of the elements most often registered in our study (46.15%).
Generally, this can be associated with odontogenic pathology or allergic reactions. Usually the roots of maxillary
posterior teeth (premolar and molar) can be separated from the sinus floor by a dense cortical bone with a variable
tickness, but sometimes they are separated by the mucoperiosteum. So, it’s evident that this anatomical situation can
explain the source and development of an inflamatory process.(7)
The introduction of the CBCT in medicine was one of the greatest advances in the last years in terms of diagnostic
imaging in dentistry. However, CBCT reading implies the acquisition of data regarding the anatomy of the area of
interest, having knowledge regarding the presence of certain impairments and their differential diagnosis, together
with solid information on the software used for analyzing and processing the acquired images.(6)

Figure 5 Graphical representation of the findings maxillary sinuses

Conclusion
Yhe CBCT is the most accurate imaging exam for the assessment of the maxillarysinus, for optimal diagnosis and
treatment planning.
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Aim
The aim was to show a case of ameloblastic fibroma in the left side of the mandible in a 9-year old girl of African origin.
Materials and Methods
The patient had a persisting first deciduous molar and two missing premolars. Panoramic imaging was used to locate
the missing teeth, CBCT and MR imaging were used to diagnose the findings.

Figure 1

Figure 2

Results
A lesion was located in the lower left premolar region where the permanent second premolar had not developed. The
lesion was unicystic with a well-defined and corticated border. It was large and had caused a bucco-lingual expansion of
the mandible. Both the permanent first premolar and the second deciduous molar were displaced within the mandible.
No teeth were resorbed. MRI showed homogenous signal in the periphery, yet internally a more heterogeneous signal.
Surgical excision of the lesion was performed. All mentioned teeth were removed. Histology confirmed the suspected
diagnosis of ameloblastic fibroma.
CBCT

MRI

Figure 3
Axial CBCT (upper image)
Coronal CBCT (Lower image)

Figure 4 MRI at the level of the tumor in the left lower molar region
Upper row: Axial diffusion ADC map (left) axial pre contrast T1(middle), and axial T1 post
contrast (right)
Lower row: Axial T2 (left), coronal T2 fatsat (middle), and coronal T1 late post contrast
(right)
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Conclusion
CBCT and the age of the patient gave a diagnostic suspicion of either a giant cell granuloma or an ameloblastic fibroma,
while MRI pointed more in the direction of ameloblastic fibroma. Advanced imaging helped to narrow down the
diagnosis.
Ameloblastic fibroma is a rare (1.5-6.5% occurrence) and benign, mixed odontogenic tumor that consists of odontogenic
epithelium as well as mesenchymal components resembling the dental papilla. The tumor is painless and slow-growing,
displace teeth and can expand the cortical bone. They mostly (80%) occur in patients below 22 years of age.

Figure 5
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AGE ESTIMATIONBY ASSESSING DEVELOPMENTAL STAGES OF THEDISTAL END OF THE
RADIUS BONE IN THAI POPULATION
Pittayapat P.

Department of Radiology, Faculty of Dentistry,

Aims
To evaluate departemental stages of radius bone & compare with chronological age of Thai populaton
Objective
The aim of this study was to evaluate developmental stages of the radius bone and compare it with the chronological
age of Thai population.
Methods
Three hundred hand and wrist radiographs (150 males, 150 females) of subjects (age 7-20 years) were retrospectively
collected. The developmental stages of the distal end of the radius bone were modified from Tanner-Whitehouse 3 and
categorized into 4 stages: 1) non-capping, 2) capping, 3) partial fusion and 4) complete fusion. Each radiograph was
scored by 3 observers. Sixty subjects were re-evaluated for intra- and inter-observer agreement. Statistical analysis was
performed.

Figure 2 - Column graph showing distribution of subjects, males and female, with different developmental stages. In each age
range from 7 - 20 years old. Numbers of subjects were listed on the top of the columns.

Results
The mean ages of each stage were presented: stage 1, 10.63±1.52 years in males and 9.54±1.08 years in females; stage
2, 13.83±1.15 years in males and 12.06±1.28 years in females; stage 3, 15.39±0.74 years in males and 14.18±1.22 years in
females; stage 4, 17.57 ± 1.45 years in males and 17.04 ± 1.56 in females. Statistically significant differences were found
between ages of males and females in stage 1, 2 and 3. Distribution of data showed that all subjects with partially fused
radius bone were younger than 18. However, subjects presented with completely fused radius bone could be at least
15 years old. Additionally, when the subjects known age were 18 years old or older, complete fusion of the radius bone
could be observed.
Conclusion
Radius bone developmental staging is a potential predictor for age estimation of legal cases in Thai population. Further
studies with increased number of subjects will be of benefit.
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Table1 - Distribution of subjects in each age group wth mean age ± SD

Table2 - Mean age and SD (years) of eachdevelopmental stage
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DENTAL RADIOLOGY TRAINING: ARE WE SEEING THE THIRD DIMENSION?

P Radia, S Aslam, A Xavier, A Kotak, J Makdissi
Barts and the London Dental Hospital

Introduction
• The introduction of cone beam computed tomography (CBCT) has revolutionised imaging, allowing clinicians to
better treatment plan and consent their patients.
• This has increased the workload in radiology departments across the country.
• In the UK, there are currently 28 Dental and Maxillofacial Radiology consultants and 8 training posts.
Aims
• To identify the issues caused by the increase in number of CBCTs by reviewing data collected from Barts and
the London Dental hospital and gaining an understanding of the national implications.
Methodology
• Data were collected from all CBCT scans taken across the hospital (720) between October 2016 and March 2017.
• Key dates and information collected include:
• Date of request
• Date of CBCT protocol
• Date of scan
• Date of authorised report
Results

Range of days waited

Time from request
to protocol

Time from protocol
to exam

Time from exam to
authorised report

1 to 21

1 to 169

1 to 63

Time from request
to authorised
report
1 to 245
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Potential Issues
• This data is from one radiology department, is there a similar pattern at other hospitals across the country?
• There is an exponential increase in the use of CBCT in teaching hospitals, district hospitals and general practice.
• More CBCT machines are being purchased by general practitioners and district general hospitals across the UK.
• Most district general hospitals do not have the support of radiology consultants.
• There is lack of training for GDPs to read their own scans
• There appears to be a lack of availability and awareness of radiology associated training posts in the UK to inspire an
interest in pursuing a career in the field. There are currently two dental core training posts with radiology involvement.
• There is very little awareness of the training curriculum for specialist maxillofacial radiology training.
• There is 28 Dental and maxillofacial radiology consultants and 8 training posts. This affects the potential for academic
training in DMFR.
• The number of training posts has not increased in proportion to the demand on the radiology departments across
the UK.
Proposed actions
• Create a standard training program like JM radiology to train non-radiology consultants to report CBCT imaging.
We can tailor this further for clinicians by working with individual specialities like endodontics to ensure the
training program is relevant.
• Creating a mentoring system to help ensure all clinicians who are involved in reporting a CBCT have support.
• To create more radiology training posts across the UK involving multiple hospitals to help with the pressure on
radiology departments.
• More teaching on CBCT’s at an undergraduate level as CBCT imaging is becoming more prevalent.
• The creation of more dental core training posts within radiology will create more exposure at an early stage.
• More data needs to be collected from other countries like USA and Europe to see gain an international
understanding of the issue.
References

• HP ACRCE 010
• Radiation protection 172
• (2012) 3D imaging: the role of cone-beam computed tomography in dentistry: special reference to current guidelines. BDJ 213:6, 287-287.
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COMPARISON OF MANUAL AND SEMIAUTOMATIC TRACING METHODS FOR VOLUME
DETERMINATION OF PARANASAL SINUSES USING SEQUENCES OF CT AND CBCT IMAGES

BT Szabo1, S Aksoy2, G Repassy3, K Csomo1, C Dobo-Nagy1, K Orhan4

Department of Oral Diagnostics, Faculty of Dentistry, Semmelweis University, Budapest, Hungary
Department of Dentomaxillofacial Radiology, Faculty of Dentistry, Near East University, Nicosia, Northern Cyprus
3
Department of Otorhinolaryngology, Head and Neck Surgery, Faculty of Medicine, Semmelweis University, Budapest, Hungary
4
Department of Dentomaxillofacial Radiology, Faculty of Dentistry, Ankara University, Ankara, Turkey
1
2

Introduction
The proper knowledge and visualization of the osteomeatal complex is essential for the treatment of sinonasal disorders.
Our aim was to compare the paranasal sinus volumes obtained from hand and semiautomatic tracing methods of an
imaging software programs using CT and CBCT image sequences.
Material & methods
From the authors’ institutes 121 CT (Philips Brilliance 16 (Koninklijke Philips N.V., Amsterdam, Netherlands)) and
119 CBCT (Newtom 3G (Quantitative Radiology s.r.l., Verona, Italy)) examinations were selected. The DICOM image
sequences were imported into a 3D imaging software (Invivo 5.1.2, Anatomage, San Jose, CA, USA). The volumes of
both maxillary sinuses and the sphenoid sinus were determined by using «hand mode» (Figure 1.) and «semiautomatic
mode» (Figure 2.) tracing methods of the software. The determined volumetric means were compared to previously
published averages.

Figure 1. «hand mode» tracing method

Figure 2. «semiautomatic» tracing method
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Results
CBCT-based volume determination results obtained from hand mode (right maxillary sinus: 14.58786 ± 5.644339; left
maxillary sinus: 15.53317 ± 5.834832; sphenoid sinus: 10.05895 ± 4.398836) were closer to the real volume conditions
(maxillary sinus: 15 ± 2 cc, sphenoid sinus: 12.5 ± 2.5 cc), but the non-isometric CT based volume measurements showed
coherently lower volumes (right maxillary sinus: 8.07443 ± 3.169671; left maxillary sinus: 8.10816 ± 3.258038; sphenoid
sinus: 4.74580 ± 2.615067). By comparing the two volume determination methods the differences of the values showed
very strong significancy (p < 0.001, Mann-Whitney U Test).
Conclusions
Our results suggests, that CBCT images provide reliable volumetric information, which may aid the proper visualization
of the osteomeatal complex prior to or during the intervention.
References

Li L, Yang J, Chu Y et al. A novel augmented reality navigation system for endoscopic sinus and skull base surgery: a feasibility study. PLoS One.
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EVALUATION OF MAXILARY SINUS SEPTA IN SKELETAL ANGLE CLASS I, II AND III GROUPS
Şebnem Erçalık Yalçınkaya, Devrim Biriken Sipahi

Department of Dentomaxillofacial Radiology, Marmara University, Istanbul, Turkey

Objectives
It was aimed to evaluate the septa of maxillary sinuses in skletal Angle Class I, II, III individuals to investigate the
associations among these groups.
Methods
CBCT images (Planmeca Romexis®, Helsinki, Finland) of 90 dentate patients (47 female, 43 male) aged between
18-50-year-old were analyzed. These patients had not received any orthodontic treatment and there were no cyst
and/or tumor in their maxillary sinuses. Cephalometric analyses were made by NEMOCEPH NX PRO (Nemotec Madrid
Spain). The images were divided into three groups as skletal Angle Class I, II, III and again vertically as low, normal and
high. When it was present, septa was classified according to location (anterior/middle/posterior), (Qian et al, 2016),
orientation (buccopalatal/ anteroposterior/ horizontal) and formation (complete/incomplete), (Borstein et al, 2016).
Results
Distribution of maxillary sinus septa

Right septum
Yes
No
Yes, one septum
Yes, two septum
Right septum (n=38)
Anterior
Posterior
Middle
Direction of right septum (n=38)
Buccopalatal
Horizontal
Left septum
Yes
No
Yes, one septum
Yes, two septum
Left septum (n=29)
Anterior
Posterior
Middle
Direction of left septum (n=29)
Buccopalatal
Horizontal
Anteroposterior
TOTAL
No
Yes, one septum
Yes, two septum
Septum lokalizasyonu(n=67)
Anterior
Posterior
Middle
Septum Direction
Palatobuccal
Horizontal
Anteroposterior

n

%

38
52
35
3

42.2
57,8
38.9
3.3

9
16
13

23.7
42.1
34.2

36
2

94.7
5.3

29
61
26
3

32.2
67.8
28.9
3.3

5
9
15

17.2
10
51.7

26
1
2

89.6
3.5
6.9

113
61
6

62.8
33.9
3.3

14
25
28

20.9
37.3
41.8

62
3
2

93.5
4.5
3

According to Septa Location:
a) Anterior b) Middle c) Posterior

According to Septa Direction:
a) Horizontal b) Buccopalatal c) Anterioposterior
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Distribution and Comparisons of Sinus Septa According to Angle Classification
Gender
Female
Male
Septum
No
Yes
Right septum
No
Yes
Left septum
No
Yes
Total Septum
Right CompleteNo
Yes
Right Incomplete
No
Yes
Left Complete
No
Yes
Left Incomplete
No
Yes

n

Class I

%

n

17
13

56.7
43.3

16
14

Class II

Class III

%

n

%

20
10

66.7
33.3

10
20

33.3
66.7

53.3
46.7

13
17

43.3
56.7

13
17

43.3
56.7

20
10

66.7
33.3

17
13

56.7
43.3

15
15

50
50

23
7
17

76.7
23.3
28.3

17
3
26

56.7
43.3
43.3

21
9
24

70
30
40

28
2

93.3
6.7

24
6

80
20

30
0

100
0

21
9

70
30

24
6

80
20

18
12

60
40

27
3

90
10

26
4

86.7
13.3

25
5

83.3
16.7

27
3

90
10

20
10

66.7
33.3

25
5

83.3
16.7

Chi Square Test/Fisher’s Exact Test

Distribution and Comparisons of
Sinus Septa According to Vertical Height
Gender
Female
Male
Septum
No
Yes
Right septum
No
Yes
Left septum
No
Yes
Right Complete
No
Yes
Right Incomplete
No
Yes
Left Complete
No
Yes
Left Incomplete
No
Yes

Normal
n
%

n

17
9

65.4
34.6

15
11

High

%

n

14
21

40
60

16
13

55.2
44.8

57.7
42.3

16
19

45.7
54.3

11
18

37.9
62.1

17
9

65.4
34.6

21
14

60
40

14
15

48.3
51.7

19
7

73.1
26.9

24
11

68.6
31.4

18
11

62.1
37.9

26
0

100
0

31
4

88.6
11.4

25
4

86.2
13.8

18
8

69.2
30.8

26
9

74.3
25.7

19
10

65.5
34.5

24
2

92.3
7.7

29
6

82.9
17.1

25
4

86.2
13.8

19
7

73.1
26.9

20
5

85.7
14.3

23
6

79.3
20.7

Right
SEPTUM
DIRETION

Low

Comparisons according to gender

Left

Buccopalat
Horizontal
Buccopalat
Horizontal
Anteropost

%

Septum
No
Yes
Right septum
No
Yes
Left septum
No
Yes
Right Complete
No
Yes
Right Incomplete
No
Yes
Left Complete
No
Yes
Left Incomplete
No
Yes

AGE GROUPS
18-30
31-50
25 (92.6%)
11 (100 %)
2 (7.4 %)
0 (0 %)
14 (87.5 %)
12 (92.3%)
1 (6.2 %)
0 (0 %)
1 (7.7 %)
1 (7.7%)

Female
n
%

n

Male

%

23
24

48.9
51.1

19
24

44.2
55.8

27
20

57.4
42.6

25
18

58.1
41.9

35
12

74.5
25.5

26
17

60.5
30.5

42
5

89.4
10.6

40
3

93
7

33
14

70.2
29.8

26
13

69.8
30.2

43
4

91.5
8.5

35
8

81.4
18.4

38
9

80.9
19.1

34
9

79.1
20.9

Total
37 (94.7%)
2 (5.3 %)
25 (89.6 %)
1 (3.4 %)
2 (6.9 %)

P*
1.000
0.847

Fisher’s Exact Test
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Age Groups
18-30
31-50
Total

No Septum
19 (39.6 %)
23 (54.8 %)
42 (46.6 %)

SEPTUM TYPES
One side one septum
One side two septum)
16 (33.3%)
3 (6.2 %)
11 (26.2 %)
3 (7.1 %)
27 (30 %)
6 (6.6 %)

Both Side – one septum
10 (20.8 %)
5 (11.9 %)
15 (16.6 %)

Multi Septa
0 (0 %)
0 (0 %)
0 (0 %)

Conclusion
Within the limits of this study, the right maxillary sinus septa in Angle Class II may show the importance of pre-operative
evaluation in these cases. Further studies with more number of patients in different skletal groups may assess the need
of modifications in sinus floor elevation prior to dental implants.
References

Qian L, Tian XM, Zeng L, Gong Y, Wei B. Analysis of the Morphology of Maxillary Sinus Septa on Reconstructed Cone-Beam Computed Tomography
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THREE DIMENSIONAL EVALUATION OF THE VOLUME OF MAXILARY SINUS
IN INDIVIDUALS WITH SKELETAL ANGLE CLASS I, II AND III
Devrim Biriken Sipahi, Şebnem Erçalık Yalçınkaya

Department of Dentomaxillofacial Radiology, Marmara University, Istanbul, Turkey

Objectives
It was aimed to analyze the volume of maxillary sinuses of skletal Angle Class I, II, III patients and to assess the possible
differences.
Methods
CBCT images (Planmeca Romexis®, Helsinki, Finland) of 90 dentate patients (47 female, 43 male) were collected from
the archive of Marmara University Faculty of Dentistry. Cephalometric analyses were made by NEMOCEPH NX PRO
(Nemotec Madrid Spain). The images were divided into three groups as skletal Angle Class I, II, III and again vertically
as low, normal and high. Volume anayses of maxillary sinuses were made with 3D Doctor software programme (Able
Software Corp. Lexington, MA, USA) using with DICOM (Digital Imaging and Communications in Medicine) recorded
images. The data were evaluated statistically with Chi Square, One-way ANOVA, T Test, Paired Samples T test.
Results
• Between 18-50 year-old (31.47± 6.32)
• The volume of maxillary sinus was found to be higher in male (34.32±10.94 cm³) than in female (26.94±9.86 cm³),
(p<0.001).
• Two measurements, one examiner (DBS).
• When the data were evaluated according to age groups, skletal classification and vertical angle, no statistically
significant differences were found.

Segmentation and calculation of volume with 3D doctor software programme

Volume of maxillary sinus according to gender
Volume of Right Maxillary Sinus (cm³)
Volume of Left Maxillary Sinus (cm³)
Total Maxillary Sinus Volume (cm³)

Female
13.33 ± 5.12
13.61 ± 4.99
26.94 ± 9.86

Male
17.06 ± 5.97
17.26 ± 5.52
34.32 ±10.94

P*
0.002
0.001
0.001
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No Association between age and sinus volume (left, right and total)
r
Right (cm³)
-0.056
Left (cm³)
-0.170
Total (cm³)
-0,115
r: Pearson Correlation Coefficient

P
0,602
0,110
0,280

Age between 18-30
Age between 31-50
n=48
n=42
Med ± SD
Med ± SD
Right (cm³)
15.49±5.49
14.68±6.21
Left (cm³)
16.36±5.22
14.21±5.73
Total (cm³)
31.84±10.17
28.88±11.75
Comparison of volume of maxillary sinus according to age groups using with t test

P*
0,512
0,066
0,204

CLASS I
CLASS II
CLASS III
P*
Med ± SD
Med ± SD
Med ± SD
Age
32.00±6.26
32.77±7.09
29.57±5.21
0.122
Right Sinus (cm³)
15.39±6.48
14.97±4.89
14.96±6.15
0.950
Left Sinus (cm³)
15.73±5.79
14.22±4.47
16.12±6.21
0.380
Total Volume (cm³)
31.12±12.01
29.19±9.06
31.08±11.87
0.745
Comparison of volume of maxillary sinus according to skletal Angle Classification using with One sided ANOVA test
NORMAL
LOW
HIGH
Mean ± SD
Mean ± SD
Mean ± SD
Age
32.23±6.11
30.34±6.09
32.07±6.78
Right Sinus (cm³)
15.75±6.41
15.05±5.39
14.61±5.93
Left Sinus (cm³)
15.87±6.39
15.29±4.88
14.97±5.62
Total Volume (cm³)
31.62±12.52
30.34±9.66
29.58±11.29
Comparison of volume of maxillary sinus according to Vertical Height using with One sided ANOVA test
Interexaminer Measurement
Right Sinus
Left Sinus
Total Volume

ICC

%95 CI

P*

0.999
0.998
0.999

0.998 – 1.000
0.997 – 0.999
0.999 – 1.000

0.0001
0.0001
0.0001

P*
0.422
0.773
0.832
0.790

ICC: Intraclass Correlation Coefficient * P<0.001

Conclusion
Based on the findings of this study, volumes of maxillary sinuses of three skletal groups were found to be significantly
indifferent. Males showed higher volumes in all groups.
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ACCURACY OF CONE-BEAM COMPUTED TOMOGRAPHY IN THE DETECTION
OF IMPLANT-PROSTHESIS MISFIT – AN APPROACH TO BIT-DEPTH

Sergio L. de-Azevedo-Vaz1, Vinícius C. Carneiro1, Caíque A. Siqueira1, Flavia B. Valentim1, Amanda E. Oliveira2,
Zilda F. Oliveira2, Matheus L. Oliveira3, Francisco Haiter-Neto3, Tânia R. G. Velloso1, Teresa C. R. Pereira1, Rogério A. Azeredo1
Federal University of Espírito Santo,
Craniofacial private clinic,
3
Piracicaba Dental School – University of Campinas - Brazil
1
2

Introduction
Misfits at the implant-prothesis interface (IPI) may compromise the long-term success of implant therapy; intraoral
radiographs (IR) can accurately show them with low dose of radiation. Cone-beam computed tomography (CBCT) has
been restricted in the postoperative assessment of dental implants to few complications because of metal artifacts,
higher radiation doses and financial costs than IR. CBCT contrast resolution may influence image quality and fine details
distinction. As the entire volume must be analyzed, it is questioned whether the IAJ should be examined in CBCT exams.
The aim of this study was to assess the accuracy of three CBCT systems for misfit detection at the IPI.
Material and Methods
• Study approved by the local Research Ethics Committee.
• Four 3.75x9 mm external hexagon implants (TitamaxTi; Neodent, Curitiba, Brazil) placed in the posterior region of
eight dried human mandibles. Porcelain-fused-to-metal crowns tightened to 32 Ncm.
• 200-μm-thick gaps simulated by four 50-μm polyester strips (TDV Dental, Pomerode, Brazil) at the IPI. Controls had no
strip.
• Reference standard checked by a scanning electron microscopy (SEM; JSL-6610LV; Jeol, USA) with 750x magnification.
• Specimens scanned with two cervical vertebrae in a water-filled chamber; 3 CBCT systems, under 10 mA and 0.2-mm
voxel size.
• Evaluators: two oral radiologists, an implantologist, a prosthodontist.
• Misfit presence/absence (5-point scale).
• Adjustment of brightness, contrast and zoom allowed.
• Software: EZ3D; OnDemand (CyberMed, Seoul, Republic of Korea).
• Another evaluator measured minimum and maximum gray values of each volume (ImageJ, National Institutes of
Health, Bethesda, USA).
• Statistics: Az comparison, diagnostic and Kappa tests (α = 5%).
Table 1. Protocols used in the study
CBCT system

kVp

kVp FOV size

PT

85

8 x 5 cm

OP

90

8 x 6 cm

SC

85

10 x 7.5 cm

Figure 1. Reference standard (SEM x750)

PT. Picasso Trio (E-WOO Technology, Giheung-gu,
Republic of Korea); OP. Orthopantomograph®
OP300 (Instrumentarium Dental); SC. Scanora 3D
(Soredex Co., Tuusula, Finland)

Figure 2. CBCT images after brightness and contrast
adjustment (white arrows indicate misfits). (A) Picasso Trio,
(B) OP300 and (C) Scanora 3D without adjustment; (D)
Picasso Trio, (E) OP300 and (F) Scanora 3D after adjustment.
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Results
• Intraevaluator reproducibility: moderate to almost perfect for PT; fair to substantial for OP and SC.
• Interevaluator reproducibility: fair to almost perfect for PT and OP; fair to substantial for SC.
• Diagnostic values: higher for PT than OP and SC; Az values also (p < 0,05).
• Images from PT showed 21,700.9 (±780.77) grey tones; OP and SC had 4,095 (±0).
Table 2. Diagnostic and Az values for misfit detection in the three CBCT systems used
Diagnostic/Az values

CBCT
85

OP

SC

Sensitivity

0.83

0.57

0.59

Specificity

0.85

0.71

0.76

Positive predictive

0.85

0.67

0.71

Negative predictive

0.84

0.63

0.65

Mean Az value (SD)

0.86 (0.02) ª

0.63 (0.03) b

0.64 (0.03) b

PT – Picasso Trio; OP – Orthopantomograph® OP300; SC – Scanora 3D; Az – area under receiver operating characteristics

Figure 3. Profile graphs of grey values and the corresponding axial reconstruction with a straight line from which the information was
obtained: (A) Picasso Trio, (B) OP300 and (C) Scanora 3D. In A, the peaks represent the buccal and lingual implant peripheries, whereas
central/lower values are attributed to the inner part of the implant.

Conclusion
Images acquired with Picasso Trio resulted in better and more acceptable accuracy in misfit detection at the IPI compared
to Scanora 3D and OP300 systems. It seems that larger bit-depth configuration can benefit depiction of high-density
material interfaces such as IPI.
The authors are grateful to Neodent, which provided by implants; LUCCAR (MCT/FINEP/CT-INFRA-PROINFRA 01/2006) provided the scanning electron
microscopy; Morphology Department of UFES yielded the dried human mandibular jaws and allowed the use of the microscope; and the Foundation
for Support to Research and Innovation of Espírito Santo granted VCC a Master scholarship (PROCAP 2016).
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THE EARLY BONY CHANGES ASSOCIATED TO BISPHOSPHONATE-RELATED
OSTEONECROSIS OF THE JAWS IN RATS: A MICROTOMOGRAPHIC STUDY
FIGUEIREDO Paulo
Not submitted
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THE EFFECT OF OZONE EXPOSURE ON THE MANDIBULAR MICROSTRUCTURE OF
IRRADIATED RATS: A MICROTOMOGRAPHIC AND HISTOLOGIC STUDY
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DIAGNOSTIC QUALITY ASSESSMENT OF JAW PATHOLOGIES IN CHILDREN USING CBCT
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Introduction
Pediatric intra bony jaw lesions are clinically rare with a broad differential diagnosis. Proper imaging modalities are
required for diagnosis and treatment. Children are shown to be more susceptible to the effects of radiation exposure for
most cancers. Cone Beam Computerized Tomography (CBCT) provides a 3D imaging with reduced radiation dose and
increased spatial resolution, compared to Multi-Detector Computerized Tomography (MDCT).
Materials & Methods
All cases of individuals < 20 with intrabony jaw lesions demonstrated in either CBCT (ICAT Imaging Sciences International
Hatfield PA, and Crenex 3D Soredex, Tuusula Finland) or MDCT (Brilliance iCT-256 Phillips Medical System Cleavleand
OH) scans between 2013-2016 were retrieved and retrospectively analyzed (OnDemand3DAppTMproject Viewer).
Images were anonymized and randomly and independently reviewed by 3 pre-calibrated observers. Image quality was
graded on a scale of 0-2 regarding various radiographic features, using a 15 question questionnaire. Institutional REB
was received.
Results
This study collected 32 cases of pediatric intrabony lesions. Inter observer analysis was conducted between the answers
of the three observes. Only questions with Kappa score >0.2 were included. Overall examiner agreement was fair
(Kappa > 0.4). Most answers (9/15) showed adequate reliability, regardless of imaging method. Of these, CBCT scans
showed adequate performance demonstrating essential and descriptive radiographic features (Fig. 1, Fig. 2) compared
with MDCT (P value > 0.05, Table 2). Both modalities demonstrated similar flaws (Positional errors, Fig. 3, Artifacts, Fig. 4)
Discussion
MDCT and CBCT shared similar diagnostic abilities and were equally valuable in most cases reviewed. However, this
study was limited due to the small number of cases examined. The examiners were different professionally, which may
explain the lack of agreement. In the CBCT comments, patient positioning was a significant factor in including the entire
lesion in the field of view (Fig. 3).

Fig 1 : Comparison of CBCT and MDCT demonstrated in the same patient
Different imaging modalities of a symptomatic mandibular lesion histologically diagnosed as desmoplastic fibroma, 17 YO male.
A-D CBCT (A-Coronal, B–Axial, C-Sagittal, D-Corrected sagittal, thickness 5 mm), E-F MDCT
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Fig 2: Examples of destrictive radiographic features
Cortical bone thinning (green arrow), bony expansion (red arrow), root resorption (yellow arrow) and tooth displacement (white
arrow). A-C – CBCT. D-F – MDCT

Fig 3: Examples of positioning errors in the both modalities
A-B – CBCT, tilting, C-D – MDCT, tilting, E-F – CBCT, FOV did not include entire lesion
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Fig 4: Examples of metallic and movement artifacts
A-C – Metal streak, MDCT, D-F – Movement artifact, CBCT

Radiographic features questioned
Margin inclusion

P value calculatedCBCT vs MDCT
1

Movement artifacts

0.234

Cortical thinning

0.128

Bony expansion

0.473

Lesion position

0.705

Internal structure

0.304

Measurements

0.508

Lesion percentage

0.221

Image grading

0.489

Table 2 – Result of Chi square test used to assess the affect of the imaging method (i.e. MDCT vs CBCT) on the identification of a
particular radiographic feature

Conclusions
The preliminary data collected in this study shows that CBCT can provide similar performance compared to MDCT
allowing: (a) Proper demonstration of the intra bony lesions (b) Adequate radiographic diagnosis
In cases of suspected soft tissue involvement, CBCT scans should be supplemented with MRI.
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Introduction
Panoramic radiography is a type of tomography that continuously displays the structures of the oral and maxillofacial
region on a single image. The images of the structures positioned in the curved focal layer can be obtained with good
diagnostic quality. For this reason, it is very important to evaluate and adjust the focal layer to proper shape and position.
However, there is no standardized phantom for testing focal layer and only a narrow region in a specific position can be
evaluated by existing simple phantom. The purpose of this study is to propose a new phantom optimized for panoramic
radiography that can precisely evaluate the focal layer of panoramic radiography for all covered area.
Material and Methods
The arch shape of a new phantom was derived from the average data of lower dental arch of the Korean adult male. In
order to obtain a continuous center line of our phantom, we made a formula fitting to 8 reference points extracted from
4 references1,2,3,4.
Reference points

x

y

1

0.0

0.0

3

5.3

14.1

4

11.1

18.3

5

18.0

21.3

6(MB)

23.7

24.1

7(MB)

33.8

27.1

7(DB)

39.0

28.2

TMJ

90.8

59.51

Table.1- Reference points
Fig.1- Graph of the adjusted formula
y=-3025.74+6160.734{(0.49176/(1+10(-21.0302-x)*0.1065)+
(1-0.49176)/(1+10(3446.0121-x)*0.00683) )}
The metal balls with 2 mm diameter were placed following the center line of the phantom with 4 mm mesiodistal
interval. And additional metal balls were further placed following 22 arch shapes in a direction parallel to the center line
with 2 mm buccolingual intervals.
In order to obtain a panoramic image in which images of all the balls do not overlap, the balls were arranged to have a
diagonal shape when observed from the side.
At the points where the balls were arranged in divergent pattern, additional ball were placed between them if the
distance between the center of two balls exceeded 8mm. At the points where the balls were arranged in convergent
pattern, distal balls were removed if the distance between the center of two balls were less than 3mm.

Fig.2- designs of the new ball type panorama phantom
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The equipment used was a panoramic radiography, OP-100 (Instrumentarium Dental, Tuusula, Finland). Exposure
parameters were set as 73kVP, 10mA, and 17.6 seconds, which were the optimized parameters according to the user’s
manual of the machine for imaging adult males in the department.
The distortion rate of the balls in the acquired image was measured by calculating the vertical and horizontal length
ratio with MATLAB R2015b (Mathworks, Natick, MA, USA).
‘Noise reduction filter’ , ‘Universal threshold’ and ‘Elliptical detection’ were applied. Several focal layer boundaries were
obtained by applying various distortion rate limitations, from 5% to 50% with 5% increments.
The spatial resolution of the 4 areas(incisor, premolar, molar, TMJ) was measured by horizontal line pair test phantom(1.88,
2.32, 2.58, 3.19) and it was matched to the ball distortion rate of the metal ball located in the same position. The horizontal
line pair test phantom was placed with 4mm interval in 48mm buccolingual width (13 positions). The obtained images
of the horizontal line pair test phantom were evaluated by the two oral and maxillofacial radiologists with more than
20 years experience.

Fig.3- Ball distortion rates of the images of metal balls.
The satisfied balls were displayed as red balls.

The evaluated horizontal line pair test phantom was matched to the smallest satisfied ball distortion rate of the same
position. ‘Position 1’ is positioned 24mm lingually and ‘Point 13’ is positioned 24mm buccally from the center reference
point.
The line pair test phantoms lower than 3.19 were interpretable in all evaluated areas, and the 3.19-line pair test phantom
was interpretable in specific lingual area. Compared with the ball distortion rate, there was an inconsistent result such
as the incisor position 3 where the ball distortion rate was more than 50%, but the line pair test phantom of 3.19 was
interpretable. It is suggested to evaluate the focal layer using the new ball type phantom rather than the line pair
phantom because of the characteristics of the panoramic radiography.
Incisor
Position

1
2
3
4
5
6
7
8
9
10
11
12
13

Premolar

Ball type
phantom

Horizontal
line pair
phantom

x
x
50<
45
30
15
5
30
30
30
45
45
x

3.19
3.19
3.19
3.19
3.19
3.19
2.58
2.58
2.58
2.58
2.58
2.58
2.58

Ball type
phantom

Horizontal
line pair
phantom

x
x
50<
30
30
10
10
15
20
30
35
35
x

3.19
3.19
3.19
2.58
2.58
2.58
2.58
2.58
2.58
2.58
2.58
2.58
2.58

Molar

TMJ

Ball type
phantom

Horizontal
line pair
phantom

Ball type
phantom

Horizontal
line pair
phantom

x
50<
30
25
20
10
5
15
15
30
30
35
x

3.19
3.19
3.19
2.58
2.58
2.58
2.58
2.58
2.58
2.58
2.58
2.58
2.58

10
10
5
5
10
15
15
15
25
30
35
35
x

2.58
2.58
2.58
2.58
2.58
2.58
2.58
2.58
2.58
2.58
2.58
2.58
2.58

Fig.4- Comparison of the ball distortion rates and horizontal line pair values
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Conclusion
The suggested phantom can be used to evaluate the focal layer of panoramic radiography.
This phantom can evaluate all covered mesiodistal areas with a large buccolingual width
(48 mm).
1. Lee, S. J., Moon, S. C., Kim, T. W., Nahm, D. S., Chang, Y. I. Tooth size and arch parameters of normal
occlusion in a Iarge Korean sample. Korean J Orthod, 2004;34(6):473-80
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Introduction
A variety of bone graft materials provide osteoconductive matrix to enhance bone formation in hard tissue criticalsized defects (1). The ideal bone graft material should include biocompatibility, osteoinductivity, osteoconductivity
and controlled biodegradability. Also, the ideal material should have the ability to deliver cells, support differentiation
of regenerative cells and the growth of new bone into the defect’s area (2-4). Chitosan (CS) displays osteoconduction,
ability to produce porous structures and improve cell ingrowth, antibacterial properties and minimal foreign body
reaction.
Chitosan has, also, structural similarity to the glycosaminoglycans (5),(6). Research efforts are directed towards the
mechanical and biological demands of the composite scaffolds. Chitosan presents, in biomedical applications, the
incorporation of bioceramics such as hydroxyapatite (7). Synthetic hydroxyapatite (HAp) has been used in Guided Bone
Regeneration (GBR) as a bone substitute due to its excellent biocompatibility, non-toxicity, non-immunogenic behavior,
and osteoconductive ability (8-10). HAp particles suitable for bone tissue regeneration, should have narrow crystal size
distribution, high purity and high specific surface area (11). In recent studies, biomaterials have been used in GBR in
the form of porous scaffolds, usually consisting of nano-Hydroxyapatite (nHAp) and chitosan (12-14). Chitosan/nanoHydroxyapatite composite scaffolds show improved pre-osteoblasts response, high cell attachment and proliferation.
In addition, nHAp/CS scaffolds lead to well-spread cell distribution within the biomaterial (14,15).

Figure 1. Two bilateral 5mm critical-sized defects (CSD)

Figure 2. The right CSD was filled with nHAp/CS scaffold

Figure 3. Calvarial specimen

Aim
The aim of this study was to determine the imaging of nano-Hydroxyapatite/Chitosan (nHAp/CS) scaffolds using cone
beam CT (CBCT) on rat calvarial critical-sized defects (CSD).
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Material and methods
Thirty adult Sprague Dawley rats (15 males and 15 females) were used. Two CSD, 5mm in diameter, were trephined in
both sides of the parietal bone (Fig. 1). The right CSD was filled with nHAp/CS scaffold, while the left CSD remained
empty, as the control group (Fig. 2). Two female rats died post-operatively. Rats were euthanized with diethyl ether
inhalation at 2, 4 and 8 weeks after surgical procedure. Calvaria of rats were excised using a surgical sawmill, and two
horizontal and two vertical osteotomies were performed that included both the parietal bones and parts of occipital
and frontal bones. The 28 specimens (15x2x10mm) (Fig. 3) were scanned using a New Tom VGi CBCT imaging unit
(Verona, Italy) set at 110kV, 6mA, 8×8 Hi Resolution FOV and 5,4 sec exposure time. All the specimens were orientated
parallel to the floor according to the manufacturer’s recommended protocol.
All the images were created with trace region profile tool in Axial sections (NNT v6.2 software) (Fig. 4), while three
dimensional (3-D) images were obtained, presenting the imaging of nHAp/CS scaffolds at 2, 4 and 8 weeks (Fig. 5).
Greyscale value and surface dimensions of all the CSDs (in mm2) were estimated in Axial sections (Fig. 4) in which
both CSDs (experimental and control group) were clearly appeared. Histological and histomorphometric analysis was
performed (Fig. 6).
Statistical analysis
All the data were analysed using IBM SPSS 25.0 (Chicago, IL). The grey-scale level values (GSL) and the surface of GSL
(in mm2) of 28 specimens were estimated as mean±Standard Deviation (SD). A multivariate ANOVA, Post Hoc Tests and
Regression for Categorical Data (CATREG) were used for statistical analysis. The significance level was set to P<0.05.

Figure 5. 3-D images at 2, 4 and 8 weeks after surgery

Figure 4. CBCT analysis: All the images were created
with trace region profile tool in Axial sections

Figure 6. Histological image

Results
• All specimens and CSDs were clearly visualized using CBCT technique.
• Time’s relationship with experimental groups (Weeks versus Group), had a statistically significant effect (P=0.004) on
the Gray Scale Level (Fig. 7).
• The surface area of CSDs was significantly reduced (P=0.001) from the 2nd to the 8th week in both groups (Fig. 8).
• The experimental group showed statistically significantly higher mean GSL values (856.35) than the control group
(541.19) in all weeks (P=0.000) (Fig. 9).
• Histomorphometric results showed higher new bone formation in experimental group compared with control group.
• No statistically significant difference between male and female rats (P=0.188) was observed with respect to the
grayscale value.
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Figure 7. Time’s relationship with experimental groups

Figure 8. The surface of both CSDs

Figure 9. Mean GSL of experimental vs control group

Discussion
In this study new bone formation was observed in bilateral CSDs of 5mm-diameter in Sprague Dawley rats filled with
75/25 w/w nHAp/CS scaffolds. In previous studies hydroxyapatite improved the blood clot effect, causing a faster and
higher decrease in the bone defect volume (16).
In this study, the surface area of the critical-sized defects (CSDs), radiologically expressed as Surface GSL (mm2), appears
to be statistically significantly reduced from the 2nd to the 8th week in both groups (experimental and control group). The
experimental group showed statistically significantly higher mean values of grey-scale level than the control group in
all weeks post-operatively. In addition, the time (in weeks) and the experimental groups appeared to have a statistically
significant influence in the mean values of grey-scale level.
Conclusion
In conclusion, nHAp/CS scaffolds could be imaged using CBCT. The higher grey-scale values, the more radiopaque the
scaffolds of nHAp/CS were depicted. Thus, nHAp/CS scaffold, according to CBCT and histomorphometric analysis, seems
to promote new bone formation in rat calvarial critical-sized defects.
References

1. Buser D, Hoffman B, Bernard JP, Lussi A, Mettler D, Schenk RK. Evaluation of filling materials in membrane protected bone defects. A comparative
histomorphometric study in the mandible of miniature pigs.Clin Oral Implants Res 1998; 9:137-150.
2. Moore WR, Graves SE, Bain GI. Synthetic bone graft substitutes. ANZ J Surg 2001; 71:354-361) (7, Navarro M, Michiardi A, Castano O, Planell
JA.Biomaterials in orthopaedics. J R Soc Interface 2008; 5:1137-1158.
3. Navarro M, Michiardi A, Castano O, Planell JA.Biomaterials in orthopaedics. J R Soc Interface 2008; 5:1137-1158.
4. Rezwan K, Chen QZ, BlakerJJ, Boccaccini AR. Biodegradable and bioactive porous polymer/inorganic composite scaffolds for bone tissue
engineering. Biomaterials 2006; 27:3413-3431.
5. Di Martino A, Sittinger M, Risbud MV. Chitosan: a versatile biopolymer for orthopaedic tissue-engineering. Biomaterials 2005; 26:5983–5990.
6. Tigli RS, Karakecili A, Gumusderelioglu M. In vitro characterization of chitosan scaffolds: influence of composition and deacetylation degree.
J Mater Sci: Mater Med 2007; 18:1665–1674.
7. Cui W, Li X, Xie C, Chen J, Zou J, Zhou S et al. Controllable growth of hydroxyapatite on electrospun poly(dl-lactide) fibers grafted with chitosan as
potential tissue engineering scaffolds. Polymer 2010; 51:2320–2328.
8. Bonucci E. Basic composition and structure of bone. In: An YH, Draughn RA (ed).Mechanical testing of bone and the bone-implant interface. USA,
CRC Press LLC Boca Raton, 2000, pp 3-21.
9. Hench LL. Bioceramics. J Am Ceram Soc 1998; 81:1705–1728.
10. Blaker JJ, Gough JE, Maquet V, Notingher I, Boccaccini AR. In vitro evaluation of novel bioactive composites based on Bioglassfilledpolylactide
foams for bone tissue engineering scaffolds. J Biomed Mater Res 2003; 67A:1401–1411.
11. Castro F, Kuhn S, Jensen K, Ferreira A, Rocha F, Vicente A et al. Continuous-flow Precipitation of hydroxyapatite in ultrasonic Microsystems.
ChemEng J 2013; 215:979–987.

112

12. Kong L, Gao Y, Lu G, Gong Y, Zhao N, Zhang X. A study on the bioactivity of chitosan/nano-hydroxyapatite composite scaffolds for bone tissue
engineering.Eur Polymer J 2006; 42:3171–3179.
13. Kashiwazaki H, Kishiya Y, Matsuda A, Yamaguchi K, Iizuka T, Tanaka J et al. Fabrication of porous chitosan/hydroxyapatite nanocomposites: their
mechanical and biological properties. BioMed Mater Eng 2009; 19:133–140.
14. Thein-Han WW, MisraRDK.Three-dimensional chitosan-nanohydroxyapatite composite scaffolds for bone tissue engineering. JOM J Miner Metals
Mater Soc 2009; 61:41–44.
15. Tsiourvas D, Sapalidis A, Papadopoulos T. Hydroxyapatite/chitosan-based porous three-dimensional scaffolds with complex geometries.Mater
Today 2016; 7:59-66.
16. Groppo MF, Caria PH, Freire AR, Figueroba SR, Ribeiro-Neto WA, Bretas RES. The effect of a hydroxyapatite impregnated PCL membrane in rat
subcritical calvarial bone defects. Archives of Oral Biology 2017; 82:209-215.

113

Poster 61

COMPARISON OF MATERIALS USED IN ALVEOLAR RIDGE AUGMENTATION SURGERY RADIOGRAPHIC STUDY
Zamure Liene1, Neimane Laura1, Skagers Andrejs2, Bokvalde Zanda1

Riga Stradins university - Department of Conservative Dentistry and Oral Health
Riga Stradins university - Department of Oral surgery

1
2

Aim
The aim of this study was to compare different alveolar ridge augmentation materials for dental implantation patients
in long term using cone beam computed tomography (CBCT).
Materials and Methods
From January 2008 until March 2011, 108 patients underwent dental implantation procedure with a CBCT examination
done prior the surgery but after the bone augmentation if there was such. In total there were 77 bone augmentations in
60 patients. Each patient who underwent dental implantation surgery and had a CBCT done prior the surgery but after
the bone augmentation if there was one performed, had 5 measurements taken at each site of an implant, and same
measurements in the same areas were examined 5 and more years after the implantation. The scan examination was
performed by one examiner
Results
Each bone augmentation is considered as an individual case and it was analyzed separately even though some patients
had more than one bone augmentation procedure. When analyzing 77 bone augmentations and the materials that were
used for the procedures, it is seen that mostly xenograft material (41.1%) or combination of xenograft and autogenous
bone (38.36%) were used. All 5 measurements before implantation and 5 or more years after the implantation show no
significant difference between widely used xenograft and synthetic biomaterials and their combinations.
Conclusions
No significant difference was found comparing synthetic bone substitutes and xenografts with or without autogenous
bone combination in long term. The study group is going to be enlarged for more reliable results.
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Measurement changes in the implantation sites regarding the bone augmentation material
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Background and Aim/
Incidental findings is information obtained from a test, which was not available upon referral.
A thorough inspection of the entire dataset of Cone Beam Computed Tomography (CBCT) scans, rather than only the
region of interest, is needed in order to identify incidental findings which may have an important impact on patients’
medical outcome. Literature review showed a variable frequency of incidental findings in CBCT, ranging between 7.2%
and 94.3%, among these findings, 45.4% required immediate intervention or follow-up1 .The aim of this study was to
identify cases with incidental findings which required further evaluation, thus called significant findings.
Material and Methods
We retrospectively examined all CBCT scans of patients referred to either Sialo-CBCT or CBCT due to possible bone
pathologies during 2015-2017. Reports were screened for incidental findings that were not part of the original referral
question. Incidental findings were divided into dental and non-dental findings. Non-dental findings were further divided
according to their clinical relevance into 3 groups: (1) None, (2) Follow-up required or (3) Further investigation needed.
Example of 3 cases with non-dental findings which required further investigations, were further described in details.
Results
Our survey included 1,233 cases, out of which almost a half (49%) included findings which were not part of the reason
for referral. Dental pathologies were found in 44% of cases whereas 5% included non-dental pathologies. Examples of 3
cases with non-dental findings which needed further investigation were further described in details.
Case 1
70 years old female, her medical background was significant for diabetes mellitus and hypothyroidism, referred to
Maxillofacial Surgery Department for evaluation of an asymptomatic radiopaque lesion discovered in a panoramic x-ray
in the right mandibular angle before starting dental treatment, CBCT showed well defined lesion with cortical border
and medullary internal structure emerging from the mandibular angle. Scanning of the entire volume revealed many
lytic lesions in the cervical vertebrae C2, C3.

Panoramix x-ray
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Case 2
55 years old female, her medical background was significant for Sjogren’s syndrome, the patient referred by maxillofacial
surgeon for CBCT due to recurrent parotid swelling. Scanning of the entire volume revealed: well defined bilateral
heterogenic (hyperdense, isodense) finding filling the maxillary sinus bilaterally, causing near obliteration of the
maxillary sinus, sparing the maxillary ostium.

Case 3
70 years old male, his medical background was significant for prostate cancer, treated with chemotherapy, complained
about hypesthesia and numbness in the lower lip and chin- left side, CBCT did not show any significant finding that
can explain the patients complaint. Scanning of the entire volume revealed increased sclerosis of both the cervical
vertebrae C1 and occipital condyle.

Differential diagnosis & referral
• Case 1 : Hematologic condition (multiple myeloma), or osteoporosis → referred to the hematologist.
• Case 2: Allergic fungal sinusitis → referred to the otolaryngologist.
• Case 3: Metastasis originating from the prostatic cancer → referred to the oncologist.
Conclusion
CBCT may include pathologies that were not part of the referral question, raising professional, ethical and legal issues.
Therefore, as suggested by various international organizations, the whole volumetric CBCT data should be scanned for
findings within and outside the region of interest.
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Nowadays, as the interest in beauty and youth grows, filler procedures through soft tissue augmentation are popularized.
These fillers are sometimes seen as radiopaque masses in dental images by fillers themselves or secondary reactions,
which may cause dentists to experience a diagnostic challenge. The present report describes three cases of dermal
filler observed in the panoramic radiograph and cone-beam computed tomography (CBCT). All three patients were
old female, and filler was injected into the facial area for cosmetic purpose decades ago. On panoramic image, multiple
symmetric radiopacities were observed in the facial area, and on CBCT images, these calcifications were present in the
subcutaneous tissue with various shapes and densities. Therefore, dentists should be aware of the image characteristics
of dermal filler, and be able to differentiate it from other pathological findings.
Case 1
- A 88-year-old woman was referred for removal of flabby tissue and implant placement
- Physical examination yielded no abnormalities except for the presence of oral flabby tissue on the anterior maxilla.
- Approximately forty years ago, the patient was treated with subdermal injections of filler into both cheek and zygomatic
areas twice but the nature of the material used for cosmetic augmentation was unknown to the patient.
- She had no symptoms related to calcifactions.
- Based on the total information, we concluded that the calcifications were developed as a consequence of the long
standing presence of the cosmetic fillers itself or secondary reaction to fillers.

Figure 1. (A) Panoramic radiograph, (B)-(D) axial, coronal
and 3-demensional reconstruction of CBCT images
demonstrate multiple amorphous radiopaque masses
varying in size on the both cheek areas. Some of the
calcifications have a radiolucent center surrounded by
a radiopaque rim (arrow).

Case 2
- A 91-year-old woman was referred for osteomyelities of the anterior mandible
- Physical examination revealed pus discharge and exposure of necrotic bone on the anterior mandible.
- The patient was injected some cosmetic material twice into both cheek about seventy years ago by unauthorized
procedure and she didn’t recall the exact type of cosmetic material.
- The multiple radiopacities were diagnosed with filler-induced radiopacities based on image findings and history

Figure 2. (A) Panoramic radiograph, (B)-(D) axial, coronal and
3-demensional reconstruction of CBCT images show cluster
of small and discrete calcifications on both cheek and the
right chin areas.
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Case 3
- A 77-year-old woman was referred for delayed healing of extraction sockets on the right maxillary premolars.
- The patient reported pain on the extraction socket area and physical examination showed bone exposure and pus
discharge around extraction sockets.
- The patient stated subdermal filler injection into chin area by unlicensed place about forty years ago.

Figure 3. (A) Panoramic radiograph, and (B) coronal CBCT images show the calcifications of the small ring and
nodule shapes on both chin areas.
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COMPARISON OF CAROTID ARTERY CALCIFICATION BETWEEN STOKE AND
NON-STROKE PATIENTS USING CT ANGIOGRAPHIC AND PARONOMIC IMAGES

Seo-Young An1, 1Young-Eun Kwon1, Mi Choi1, Su-Hyun Park2, Jong-Sik Lee3, Karp-Shik Choi1, Chang-Hyeon An1

Department of Oral & Maxillofacial Radiology, School of Dentistry, Kyungpook National University, Republic of Korea (e-mail : syan@knu.ac.kr)
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3
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Aim
This study was aimed to analyze characteristics of carotid artery calcification (CAC) in stroke and non-stroke patients
using panoramic and computed tomography angiography (CTA) images.
Materials and Methods
Studied patients from the Neurology Department in whom panoramic and CTA images had been obtained between
2011 and 2016. Patients were divided into an acute ischemic stroke group (n = 109) and a non-stroke group (n = 355)
based on their final diagnosis. CAC was analyzed in each group based on its presence, shape, severity, and location.

Figure 1. Classification of CAC shapes

On the panoramic and CTA images, each shape is divided into nodular (A and B), vessel-outlined (C and D), and scattered
(E and F), which is observed in different patients. CAC, carotid artery calcification; CTA, CT angiography

Figure 2. Classification of CAC severity

In the axial view of CTA, mild (A), moderate (B), and severe (C) are categorized on the basis of the thickest part of CAC.
CAC, carotid artery calcification; CTA, CT angiography
1. CAC was more frequently observed in the stroke group compared to the non-stoke group using both, CTA images
(stroke group 100%, non-stroke group 23.1%) and panoramic images (stroke group 83.5%, non-stroke group 16.6%) (p <
0.05). 2. Scattered CAC occupied the largest portion followed by vessel-outlined, and nodular CAC. Vessel-outlined CAC
appeared significantly common in the non-stroke group (p < 0.05). In terms of age and gender analysis, only patients in
their 70s and women showed a significant difference in the shape of CAC (p < 0.05). 3. Severity decreased in the order
mild, moderate, and severe in the two groups (p > 0.05). The most common locations were the 3rd cervical vertebra and
the area of bifurcation of the carotid artery in both groups (p > 0.05).
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Results

Figure 3. (A-D) Double bar graph compares the stroke and non-stroke group distribution by sex and age. S, Stroke patient;
N, Non-stroke patient *Group with significant difference

Figure 4. Double bar graph compares the unilateral and bilateral changes between the stroke and non-stroke groups by age.
S, Stroke patient; N, Non-stroke patient *Group with significant difference

Conclusion
Patient presenting with acute ischemic stroke show more CAT compared to non-stroke patient using panoraic and CTA
images Vessel-outlined CAC is commun in non-stoke patient s than in stroke patients.
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CBCT- ENDODONTIC AND PERIODONTAL DISEASE – A CASE REPORT

C. Antohi, Y. Decolli, L. Aminov, A. E. Sirghe, D. Haba
UMF ”GR.T.POPA” Iasi- Romania

Objective
Usually periapical periodontitis startup like a complication of necrosis or poorly treated root canals and microleakage
caused by residual microbes but not on integer tooth.
Case report
We report an unusual case of a 40 years old man with periapical periodontitis at an integer mandibular lateral incisior3.2, which appeared one week after extraction of some rest of the roots near it. He presents a fistula of the 3.2 and the
panoramic radiograph-Fig1 it wasn’t relevant so we recommended a CBCT. The patient was otherwise healthy and was
not taking any medication, but he has a bad oral hygiene and a big quantity of calculus. The CBCT cross-section
revealed a deep periapical periodontitis and an accessory canal at 3.2-Fig.5,6,7,8 and a start at 3.1; 4.1; 4.2 and also
an enlargement of periodontal ligament for all the teeth. We can consider that the extraction was the key point of
dissemination of residual microbes from periodontal localisation in root canals. After the first visit for endodontic
treatment the fistula disappeared in two days- Fig.2,3,4.
Panoramic radiograph

Fig.1

Before endodontic treatmentfistula at 3.2

Fig.2

Fig.3

After the endodontic treatment- two days- fistula disappeared

Fig.4
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CBCT cross-section-reveal the present of an accessory canal at 3.2
which was the door for dissemination of residual microbes.

Fig.5

Fig.7

Fig.6

Fig.8

Conclusion
CBCT cross sections reveal the existence of a accessory canal which is responsible for the endodonticperiodontal lesionfistula.
Key words: CBCT, integer, periapical periodontitis
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THE PREVALENCE OF DENTAL ANOMALIES BY USING DIGITAL PANORAMIC RADIOGRAPHS
Dt. Zeynep Betül Arslan, Dt. Dila Berker Yıldız, Assoc.Prof.Dr. Füsun YAŞAR

Selçuk University, Dentistry Faculty, Department of Oral and Maxillofacial Radiology Konya/ TURKEY

Aim:
The aim of this study was to investigate the prevalence of dental anomalies among 16 to 60 year-old patients in Turkish
population by using panoramic radiographs.
Materials and Methods
In this retrospective study, 1000 randomly selected panoramic radiographs which were taken from patients who
came to our clinic for routine dental examination in 2017. The ages of the patients ranged from 16 to 60 years. Exclusion
criteria were cleft palate, all syndromes, traumatic injuries, partial edentulism and low quality radiographs. Besides, third
molars were not included because they show a wide range of morphology and position variations.

Fig 1: Impaction

Fig 2: Amelogenesıs imperfecta

Fig 3: Dente in dente

Results
Dental anomaly was detected in seventy three patients and prevalence was 7.3%. Impaction was found in 40 patients
with a prevalence of 4%. The supernumerary teeth were found in 19 patients with a prevalence of 1.9% .the prevalence
of other anomalies was as follows:
Ectopic eruption 0.3%(3 patients), dilacerations 0.3% (3 patients), dens in dente 0.1% (1 patients), gemination 0.2 % (2
patients),amelogenesis imperfecta 0.5 % (5 patients).

Fig 4: Ektopic eruption
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Table 1: prevalence of dental anomalies
Dental Anomalies

Total(n=1000)
Number

Percent (%)

Ectopic eruption

3

0.3

Supernumerary

19

1.9

- Mesiodens

3

0.3

- Distomolar

5

0.5

- Other supernumerary

11

1.1

Amelogenesis imperfecta

5

0.5

Gemination

2

0.2

Impaction

40

4

Dens in Dente

1

0.1

Dilaceration

3

0.3

Fig 5: Dilaceration
Conclusions
Nomalies of impaction and supernumerary teeth were the most common types of dental anomalies in this Turkish
population. The prevalence and types of dental anomalies differ within and between population.
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Introduction
Oral and dental diseases are the most common health problems in Turkey as well as all over the world. It is known that
the healthcare potential of the countries can not be brought to a level that meets all the needs of the societies and for
this reason, WHO, which Turkey is also the member of, emphasizes that the consistency of oral dental diseases will be
reduced by converting the quality and quantity of the health services to the dental services based on prevention, that
is, “Comprehensive Dentistry”. Comprehensive Dentistry, is the preventive dentistry and dental treatments performed
together, and sometimes with a focus on preventative dentistry (1). Tooth loss is likewise a growing public health
concern that reflects cumulative exposure to untreated oral diseases such as dental caries and periodontal disease
during the life-course. A severe consequence of tooth loss is edentulism, which is identified by the complete absence
of teeth within the oral cavity. It is also associated with high economic burden as its treatment, combined with other
oral disorders, accounts for approximately 4.7% of overall global health expenditure. Several factors such as low socioeconomic status, oral health compromising behaviours such as smoking and high sugar consumption are reported to
be associated with tooth loss. Furthermore, the associations between tooth loss and hypertension, malnutrition and
premature mortality are highlighted within the literature(2). The aim of this study is to assess the prevalence of missing
teeth in the permanent dentition (excluding third molars) using a sample of Turkish patients on panoramic radiography.
Materials and Method
Subjects for this retrospective study consist of all 500 patients who visited the Marmara University Faculty of Dentistry
and panoramic images of these patients between 2013-2015 were retrieved from the PACS system. Panoramic imaging
was performed with Planmeca Promax (Planmeca Oy, Helsinki, Finland) and assessment of panoramic radiographs
was performed directly on monitor screen (Monitor 23 inch Acer 1920x1080 pixel HP Reconstruction PC). From these
randomly selected radiographs, the missing teeth of the patients were evaluated and recorded by one researcher (B.K.).
Patients were evaluated according to gender, age and missing tooth of right or left side.
Results
With One-Sample Kolmogorov-Smirnov Test, it was determined that distributions within and between groups were
normal (Table 1).

Table 1 : One-Sample Kolmogorov-Smirnov Test determined that distributions within and between groups

Of the 500 patients, 197 were male (39.4%) and 303 were female (60.6%). The most common missing teeth were first
molar (46.2%). The least number of missing teeth were the canines 1.5%). . Missing teeth were more on the right side
(55.9%) than on the left side. First Molar teeth were the most seen missing teeth in females (45.7%) asin males (47.1%).
Canine was the least missing tooth in females (1.3%) and males (1.7%) (Table 2).
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Table 2: Right and left sides of missing teeth according to sex

On the right side canine was the least missing tooth in maxilla and mandible in females. The first molar tooth were the

most common missing tooth in maxilla and mandible. In males, the least missing tooth was the right central incisor
while in maxilla while canine tooth in the mandible. The most common missing tooth was the right and left first molar
in the maxilla, while the left first molar in the mandible (table 3).

Table 3: Missing tooth in maxilla and mandible according to sex

Discussion
Teresa Pinho et al. (3) evaluated 16.771 panoramic radiographs of patients between 1993-2000, the most common
missing teeth were maxillary lateral teeth, and the incidence was greater in males than females (59.8%). In ournstudy,
most seen missing teeth were mandibular first molars (28.8%). Aasheim an Ogaard (4) found that missing teeth were
greater in females (7.2%) than in males (5.8%) of panoramic radiographs of 1953 patients in their study. Hunstadbraten
et al. (5) found that there were more missing teeth in males (11.8%) than females (8.4%) in their study. In their study
of 1295 patients aged between 6.5 and 32, Cua – Benward (6) found no statistically significant difference between the
sexes. In this study, no statistically significant difference was found when sexes were compared. Missing tooth is one of
the common problem and it may cause important health problems like problems in speech, aesthetic problems and
disorders in muscle activity. Occlusal disturbance caused by missing tooth causes serious problems and complicates
orthodontic treatment and orthognathic surgery when needed.
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A LARGE ODONTOGENIC KERATOCYST APPEARANCE WITH THREE IMAGING METHODS

Dt. Bilgun CETIN, Dt. Fatma Busra DOGAN, Prof. Dr. Faruk AKGUNLU, Dt. Dila B. YILDIZ
Selcuk University, Dentistry Faculty, Department of Oral Radiology Konya/ TURKEY

Introduction
The World Health Organization’s (WHO) current classification of odontogenic lesions (2017) reverted back the terminology
of odontogenic keratocyst instead of keratocystic tumor, because most of the keratocysts show an indolent behavior
like non-neoplastic lesions(1).
Keratocyst is the third most common odontogenic cysts and has the highest recurrence rate. Especially cysts which
can be enucleated , pre-diagnosis of keratocyst will reduce the recurrence rate with the attention of the surgeon, for
this reason the diagnosis and imaging of the cyst are the most important to prevent complication and make the right
surgical planning(2).
The purpose of this case report to present a large odontogenic keratocyst examination using Panoramic, Ultrasonography
(USG) and Cone beam computed tomography (CBCT) images by comparing.
Method and materials
A 53-year-old healthy male patient applied to our clinic with widespread swelling in his lower jaw. During the
examination, a hard swelling in the right part region of mandible was seen and when it was palpated he felt pain. In the
submandibular region or neck, any enlarged lymph node was not found. All teeth closely related to the swelling were
vital. Then, panoramic(PaX-Primo dental X-ray system,VATECH), USG( DC-N2 Series, Mindray) and CBCT(Instrumentarium,
Ortopantomograph OP300) images were taken and evaluated respectively.
Firstly, panoramic radiograph showed a large, well defined, radiolucent lesion stretched from right mandibular wisdom
tooth to left second. premolar.

Secondly, USG examination revealed a hypoechoic semi-solid lesion with posterior acoustic enhancement and with both
thinning and expansion in buccal cortical bone. In fact, some areas of the cortical bone were completely disappeared.
Besides, Doppler observation of the lesion was helpful in diagnosing the differential from ameloblastoma, because
there was no vascularization in the lesion.
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Finally, by using CBCT, all borders reached by the lesion and all hard-tissue changes were determined with their actual
size. It showed that expansion and thinning of the cortical bones in the three dimensions.

Result
Diagnosis of keratocyst was made with the help of imaging methods and physical examination. Marsupialization
treatment started, besides, a biopsy sample was taken in the oral surgery department and sent to the pathology
laboratory. The result of the pathology came as expected.
Conclusion
Cysts and tumors of the maxillofacial region often grow without symptoms and can cause different complications. For
this reason, it is very important to perform an examination using imaging and to know lesions specific appearance
separately for each imaging technique. Even, the use of USG in lesions with cortical bone destruction can be useful,
although its use in intraosseous lesions is limited.
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DISTRIBUTION OF CBCT REFERRALS AT THE FACULTY OF DENTISTRY AT
THE ARISTOTLE UNIVERSITY OF THESSALONIKI
A Delantoni, A-D Kouramas, C Angelopoulos

Aristotle University of Thessaloniki, Dept of Dentoalveolar Surgery, Implant Surgery and Radiology

Cone Beam Computer Tomography is an imaging technique that has been established in dentistry as the best option
of imaging of hard tissues of the maxillofacial area, providing the third dimension of imaging with the least possible
radiation to the patient. Its applications in oral and maxillofacial surgery is widely acknowledged and accepted, and it
is a prerequisite in many cases of surgical planning such as prior to implants’ placement. The wide use of the technique
in dental practices other than surgical cases, suh as endodontics, or orthodontics; and the establishment of evidence
based guidelines for the method’s applications made us search for the distribution of the cases of CBCT taken in our
faculty.
•The aim of this study is to present the distribution of CBCT cases in our faculty, for one academic year. Distributions per
department, per field of view and per pathology to set the criteria for the justification of the technique is made.
•The data are presented and discussed in relation to the international guidelines and the justification of CBCT as a
method of choice in selected cases is analyzed.

Conclusions
CBCT should not be used as a routine imaging method
• It is used mainly in oral surgery cases (implantology, wisdom teeth)
• Increasing usage also in other fields (e.g endodontics)
• Should be used always after the clinical examination considering patients’ risks and benefits
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Introduction
This study aims to determine whether an association exists between the extra-and intracranial calcifications of the
internal carotid artery (ExCICA and InCICA, respectively) and missing teeth (MT) as well as th eperiapical index (PAI), in
cone-beam computed tomography (CBCT) scans.
Materials and Methods
Settings and Design: Aretrospective study with CBCT examinations obtained from a data base of a dental imaging center.
Materials and Methods: A number of 174 adults’ CBCT examinations of both genders were evaluated on the presence of
calcifications (Fig1) along the course of the ICA and the number of MT as well as the PAI score (Fig2). Statistical Analysis
Used: The interobserver agreement was assessed by Cohen’s kappa. Thet-test for independents amples was used to
compare the groups presented with or without calcifications.ermore, the Pearson’s test was used to evaluate whether
an association exists between variables that had a statistical difference.

Figure 1. Patient with presence of InCICAand 32 missing teeth.

Figure 2. Missing teeth (MT) and Periapical index (PAI) analyzed on panoramic radiograph reconstructed.
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Results
The t-test showed a significant difference in the meanage (MA) and the number of MT between patients withand without
presence of calcifications along the course of ICA, in both extra-and intracranial segments (Table1). The Pearson’s
correlation test howed a positive correlation between MA, MT, and both ExCICAs’ presence and In CICAs’presence
(Table2). Although the number of MT increases with age, this increment is high in the presence of ExCICA and even high
erinthe presence of InCICA.

Table 1. T-test for equality of means between patients with and without calcifications presence along the course
of ICA in both segments, extra-and intra-cranial.

Table 2. Pearson Correlations Coefficient.
Conclusion
We support that not only patients’ age but also the number of MT can be predictive for atherosclerosis “signs” presence.
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Introduction
International guidelines recommend the use of CBCT scans in complex cases in which two-dimensional examination
is unable to clarify th ediagnosis. Although this examen ables multiplanar reconstruction analysis, incertain cases the
evaluation is based only on images of performed templates. This conduct may lead to misdiagnoses, asit can be seen
in the case reported below.
Case Report
A 32-year-old male patient was attended at adental office with complaints of pain and fistula on the upper incisor region.
In the anamnesis he did not report trauma in that area. After clinical evaluation, a periapical radiography was performed.
The image presented periapical radiolucency compatible with an inflammatory process in the upper right incisor, which
contained a prosthesis with intracanal post. Inaddition, CBCT scan of the region was requested for further investigation.
Images printed with a tomographic report made by an with a tomographic report made by an oral radiologist were sent
to the dentist (Figure 1). The report informed that there was avertical fracture with separation of the fragments in the
middle third and root surrounding hypodense area resulting from a traumatic process with drainage in the vestibular
cortex (Figure 2). The incisor extraction was then planned with posterior placement of a dental implant. However, in the
surgical procedure the professional was surprised by the integrity of the root that, infact, had an accessory buccal root
(Figure 3).

Figure 1. CBCT Images printed

Figure 2. Tomographic report made by an oral radiologist were sent to the dentist.
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Figure 3. Extracted upper incisor presenting an accessory buccal root.

Figure 4. A new assessment of the acquisition in multiplanarreconstruction identified the accessory root .

Conclusion
A new assessment of the acquisition in multiplanar reconstruction identified the accessory root (Figure 4) and changed
the diagnosis of the case, but nottheun desirable clinical outcome caused by the mistaken interpretation.
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Aim
Remote mobile services are now available that enable the external use of a tablet PC to directly access a PC inside the
dental clinic, for the purpose of making operations more efficient. This service allows the viewing and transfer of images
and data to the dental clinic from remote locations. In the present study, we evaluated the functionality of this system
using cone beam computed tomography (CBCT) images.
Material and Methods
The remote mobile service DOOR Link® (J. Morita MFG. Corp., Kyoto, Japan) provides a system for remote access from
the dental clinic using mobile communication terminals from a remote location. To ensure a secure environment (VPN
tunnel), the system will enable sharing of various data sets.
We first attempted to access the workstation (Fujitstu Server PRIMERGY TX1320 M3, OS: MS windows server 2016, CPU:
Intel® Xeon 3.8GHz, RAM:16GB, Wired Gigabit Ethernet) to browse CBCT images within an image centre (Kitasenju Radist
Dental Clinic, Tokyo, Japan) from a mobile PC (MS Surface Pro 3, OS: Windows 8.1 Pro, CPU: Intel® Core™ i5, RAM:4GB, WiFi 802.11 a/b/g/n/ac) in Okinawa (Fig.1). The image centre was located approximately 1,550 km away from Okinawa. We
used a remote access VPN to connect to the workstation via the mobile Wi-Fi router internet (4G LTE) (Fig. 2). Following
this, we started the mobile service application installed on the mobile PC to use the remote desktop function (Fig.
3). Next, the application displayed CBCT images on the workstation within the image centre (Fig. 4). We verified the
operability, response speed and latency of the mobile PC screen for viewing.

Fig.1 Connection for DOOR Link®
Data is sharing via NTT DATA

Fig.3 The DOOR Link® application
on mobile PC. The Workstation
screen will appear on mobile PC

Fig.2 The remote Access VPN connection.
First, VPN connection is established for remote access.
Then, the DOOR Link® application is launched.

Fig.4 CBCT images on the workstation screen
will clearly viewed on mobile PC.
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Results
Axial, coronal and sagittal images and volume-rendering images could be smoothly rotated; however, there was a slight
time lag. This time lag was thought to be associated with distance, data transmission speed and mobile PC specifications.
Data communication was not interrupted during this trial. The mobile PC and workstation screens were compared for
quality of the CBCT images, and image quality was good.
Conclusion
The efficiency of this system is generally satisfactory. Remote mobile service is a useful tool for confirming images. It is
appropriate for scanning when consultations from remote locations are provided and when training about imaging is
being delivered from remote locations.

* Disclosure of COI, Matters requiring disclosure of COI with regard to our presentation are as follows; Research Founding : J. Morita MFG. Corp.
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Aim
To analyze the uses of CBCT in the diagnosis, assessment, planning and delivery of treatment of various oral and
maxillofacial findings by different specialties in dentistry.
Materials and Methods: Medical records of 1409 individuals attending the Oral and Maxillofacial center at our institute
who underwent CBCT imaging between 2011-2014 were analyzed. A four-year retrospective cross-sectional study was
performed.

Fig 1: Demographics by Referral Department

Fig 3: Final diagnosis by referring department
a. Oral Maxillofacial Surgery
b. Periodontics
c. Endodontic
d. Orthodontics

Fig 2: Referral reason

Fig 4: CBCT Imaging Contribution to final Diagnosis
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Results
The mean age was 28.16±12.72 (age range 9-86). Most CBCT scans evaluated the maxilla (774, 54.9%) followed by the
mandible (481, 34.1%) and both jaws (154, 10.9%). Target anatomical structures included: teeth (307, 21.8%), bone (694,
49.3%) and both teeth and bone (408, 29.0%), the results are presented in Figures1,2.
The main indications for CBCT imaging included: planned implant sites (787,55.9%), determine the number and
morphology of roots and associated canals during endodontic treatment (182,12.9%), visualization of impacted teeth
(177,12,6%), suspected bone pathology (cyst or tumors) (148,10.5%), evaluation of temporomandibular joint disorders
(TMJ), (106,7.5%) and other miscellaneous reasons ( 9,0.6%). Figures 3,4
Conclusions:
• The majority of referral to CBCT were justified (80.2%) of practitioners stated that CBCT imaging changed their primary
diagnosis.
• Practitioners as well as health authorities should be aware of this baseline information regarding the use of CBCT in
the diagnosis and assessment of various oral and maxillofacial pathologies, especially when considering suggested
guidelines for the use of CBCT.
References:
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DIAGNOSTIC PERFORMANCE OF CONE BEAM COMPUTED TOMOGRAPHY AND DIGITAL
PERIAPICAL RADIOGRAPHY, IN ADULT PATIENTS WITH APICAL PERIODONTITIS

Jelena Gudac, PhD; Vita Maciulskiene, Prof.

Lithuanian University of Health Sciencies, Kaunas, Lithuania

Introduction
Interpretation of the periapical structures in a radiographic image plays a significant role in the diagnosis, treatment
planning and outcome evaluation. Based on the selected radiographic methods, different criteria of diagnosis of the
periapical status can be used.
Aim
To compare estimates of selected anatomical and treatment-related parameters of teeth with apical periodontitis using
Cone Beam Computed Tomography (CBCT) and Digital Periapical images (DPI) based on Periapical and Endodontic
Status Scale (PESS).
Materials and Methods
• Study participants: 51 patient diagnosed with apical periodontitis, age range 27-78 yrs.
• Study subject: teeth with radiographically detected signs of periapical bone loss.
• Outcome measurements: evaluated according to the PESS variables: periapical radiolucency (size and relation
with root), length of the root canal filling, in addition - the root thickness and length in alveolar bone (the smallest
measurements) (Figure 3, 4, 5).
• Methods of assessment: CBCT (iCat scanner), the best quality images, and DPI (Kodak), parallel technique.
• Assessment criteria: PESS based on the complex periapical index (COPI)(figure 1), which was designed for the
identification and classification of periapical bone lesions in cases of AP, and the endodontically treated tooth index
(ETTI) (figure 2), which was designed for endodontic treatment quality evaluation by means of CBCT analysis.
• Inter-observer testing: performed on 20 CBCT and 20 DPI images between two independent examiners.
• Data analysis: paired t-test for interobserver comparability evaluation; Student t test for comparison of estimates
obtained by CBCT and DPI. The level of statistical significance was set at p<0,001.

Figure 1. Complex Periapical Index (COPI)

Figure 2. Endodontically Treated Tooth Index (ETTI)

Figure 3. The measurements (size of the radiolucent lesion) were made from CBCT image displayed on the sagittal plane
(the biggest parameter was captured)
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Figure 4. (1) The length of the root canal filling (from visible root canal orifice till the end of the filling material),
(2) the root thickness and (3) length in alveolar bone (the smallest measurements) on the CBCT scanned image.

Figure 5. The same measurements were captured and the same criterias were applied on the DPI images.

Figure 6. Complications/failures detected on the CBCT
and DPI images

Figure 7. Evaluation of root canal filling homogeneity
and coronal seal on the CBCT and DPI images

Figure 8. Comparison of distribution from the CBCT and DPI
images size of radiolucent lesions (S), length of the root canal
filling (L), the root thickness (T) and root length in alvealar bone
(RL).

Results
Mean (SD) values were: 2.48 (2.29) and 1.85 (1.9) mm of size of periapical radiolucency; length of canal filling – 8.08 (3.19)
and 10.55 (2.15) mm; root thickness – 1.58 (0.61) and 1.84 (0.59) mm; root length in alveolar bone – 10.67 (2.80) and
11.54 (2.55) mm, on CBCT and DPI, respectively (p<0.001) (Figure 6, 7, 8).
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PLEOMORPHIC ADENOMA OF PAROTID GLAND:CASE REPORT WITH US
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Introduction
Pleomorphic adenoma (PA), classified as benign mixed tumor, is the most common neoplasm of parotid gland tumors.
Although PA is a benign tumor, it can relapse and has potential for malignant transformation. The aim of this case report
was to present the treatment of pleomorphicadenoma of parotid gland.

Figure 1: Width and depth measurements of well-defined Figure 2: Well-defined margined, slightly hypo echogenic
margined, slightly hypo echogenic and heterogenic and heterogenic lesion shows rich vascularity on
lesion on ultrasound examination
ultrasound examination

Figure 3 : MR images of lesion showed homogenous T1 low-intensity, homogenous T2 hyper intensity, well-circumscribed
borders.
Case report
60 year old female patient was referred to our clinic with an asymptomatic swelling on her left mandible. Ultrasound
examination was performed by using ACUSON S 2000 (Siemens, Munich, Germany) 9MHz linear probe and 3.12 X 1.94 cm
diameter. Well-defined margined, slightly hypo echogenic and heterogenic lesion was detected. On MR examinations
lesion showed homogenous T1 low-intensity, homogenous T2 hyper intensity, well-circumscribed borders. The patient
was consulted to otolaryngologist.
Fine needle aspriation cytlogy showed pleomorphic adenoma and total paratidectomy was performed. Pleomorphic
adenomo of parotid gland was presented with MR and ultrasound examinations.
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ULTRASOUND AND CBCT AIDED DIAGNOSIS OF ODONTOGENIC KERATOCYST IN
THE MAXILLARY SINUS:CASE REPORT
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Aim
Odontogenic keratocyst is a cystic lesion with high recurrence potential. It is generally located at mandible, has
propensity to grow in an antero-posterior and mesio-distal direction in comparison to bucco-lingual direction.The
aim of this case report is to present ultrasound and CBCT findings of odontogenic keratocyst in the maxillary sinus of
16-year-old female patient which has unusual growth potential.
Material and Methods
A 16 year old female patient was consulted from otolaryngologist to our department with an impacted third molar in
her right maxillary sinus. Her CBCT images showed vertically impacted 3rd maxillary molar tooth that caused expansion
and destruction in maxillary sinus wall. Ultrasound examination was performed by using ACUSON S 2000 (Siemens,
Munich, Germany) 9MHz linear probe and also color Doppler flowmeter and virtual touch IQ elastography evaluation
were performed. The cystic lesion was removed surgically and sent for histopathological examination.

Figure 1: Panoramic image of the patient

Figure 3-5: CBCT images shows an impacted third molar in her right maxillary sinus at the coronal, sagittal and axial sections

Results
Histopathological examination revealed parakeratinized cystic lesion with multi-layered flat epithelium and inflamatory
changes. Ultrasound examination showed well-defined complex cyst with dense internal echoes with no vascularization
and showed 1,61m/s median sharewave velocity with 0.31 standard deviation.
Conclusion
Odontogenic keratocyst with unusual growth patern and location was presented with CBCT and ultrasound
examinations.
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Figure 6-8: Ultrasound images showed well-defined complex cyst with dense internal echoes with no vascularization
and showed 1,61m/s median sharewave velocity with 0.31 standard deviation
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PERIAPICAL OSSEOUS DYSPLASIA
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Introduction
Periapical osseous dysplasia is a bening fibroosseous condition that generally involves anterior mandible and effects
singles or multupkes teeth. It is an asymptomatic lesion and no needs to treatment. Classical radiographic features of
the early stage of this condition is a uniform radiolucency around the apices of the mandibular anterior teeth. Therefore,
this stages of these ledions can resemble periapical radiolucencies leading to unnecessary root canal treatment. Inthe
second stage, mostly homogeneous radiopacity with irregular margins is seen around the core of the lesion. At the late
or mature stage, the lesion is almost completely radiopaqie. In contrats to previous reports, we present a case of the
periapical pathosis in mandibular anterior teeth mamacking periapical osseous dysplasie.
Case
A-53 years old patient referred to our clinic for control. Periapical radiograph revealed a radiolucent lesion around the
periapical region of the mandibular right lateral tooth (figure 1) and also mixed radiopaque-radiolucent lesion around
the periapical region of canine tooth and adjacent implant (figure 2). The lesion was approximately 4 mm in diameter
with well-defined borders. Since multifocal nature and both radiolucent-radiopaque characteristics, the lesion was
resembled periapical osseous dysplasia.
An attempt has been made to discuss the clinical and radiologic features along with differential diagnosis and treatment
planning. Clinical examination showed that both lateral and canine teeth to be non-vital. In addition, patients’ previous
radiographs revealed that root of the canine tooth was damaged during the implant placement (figure 3). Therefore,
the radiopaque part of the periapical region of canine tooth was defined as the fractured root part (figure 4). After the
detailed clinical examination and evaluation of the patients’ previous radiographs, the lesion was diagnosed as chronic
periapical lesion. The patient was consulted to the endodontics department and root canal treatment was performed
(figure 5).

Figure 1

Figure 2

Figure 4

Figure 3

Figure 5

Conclusion
In conclusion, periapical radiolucency presents as a wide spectrum of lesions that may mimic cach other. This case
highlighted the importance of detailes clinical and radiographic examination and also necessity to make a careful
diffential diagnosis in all cases.
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CT/CBCT IMAGING OF CRANIOFACIAL MALFORMATION AND SYNDROMES
AFFECTING THE TMJ
D. Haba, A. Nemtoi, A.E. Sirghe, A. Mocrei, V. Gorduza, L. Radulescu, S. Cozma
UMF ”GR.T.POPA” Iasi- Romania

Introduction
TMJ disorders represent a very heterogeneous group of pathologies, where clinical assessment provides limited
information regarding the status and the degree of presenting lesions. Therefore imaging presents an important step in
the diagnosis and management of these disorders. Cone beam computed tomography is an advanced digital imaging
technique that utilizes a volumetric scanning machine and manages to produce 3D data of a specific area of interest. In
the last years, this technique gained a foothold in the imaging of TMJ disorder especially due to its use of lower radiation
doses and higher spatial resolution for the bone tissue than multidetector computed tomography and MRI.
AIM
The study presents CT or CBCT imaging findings of different craniofacial anomalies and syndromes affecting the TMJ.
Material and methods
We retrospectively reviewed the imaging findings of different craniofacial anomalies explored by our team in
Medimagis Clinic, Explora Clinic and Emergency Hospital ”Prof. N. Oblu” Iasi during the last five years. Our CBCT or CT
examinations were performed depending on the abnormality and age of patients. Pitfalls, diagnostic difficulties and
differential diagnostics are emphasized. We focus our discussion on the usefulness of these imaging modalities for the
management of patients and for planning surgical corrections.
Results
Specific entities that most frequently require long term follow-up include: conditions with hemifacial microsomia
(n=3), micrognathia with deficient / or small condyle -Goldenhar phenotype (n=1), Treacher Collins syndrome (n=7),
Pierre Robin sequence, (n=1) Turner syndrome (n=4), Perry Romberg syndrome (n=1), Marfan syndrome (n=1), Hurler
syndrome (n=1), conditions with large mandible - Fibrous dysplasia (n=5), Acromegaly (n=1), Stuge Weber syndrome
(n=1), craniofacial malformation with indirect effect on Jaw- Syndromic craniosynostosis (n=1) and primary growth
disorders- condylar hyperplasia (n=1) and hemimandibular hyperplasia, congenital TMJ dysplasia. (n=1) .
CRANIOFACIAL MALFORMATION AND ABNORMALITIES OF THE TMJ
29 patients, 43 TMJ

Figure 1: Hemifacial microsomia (HFM): 7 years old boy with right facial asymmetry. Panoramic and CBCT views in coronal, sagittal
right and left, axial, panoramic and 3D reconstruction show hypoplasia of the right ramus and condyle.

Figure 2: Goldenhar syndrome can be thought of as a particularly severe form of HFM also known as oculo-auriculo-vertebral
(OAV) syndrome; a rare congenital defect characterized by incomplete development of the ear, nose, soft plate, lip and mandible. It
is associated with anomalous development of the first brachial arch and second brachial arch.
20 years old boy with hearing loss. CBCT views in axial, sagittal, panoramic and coronal, axial right and left ear, 3D facial reconstruction
demonstrated right zygomatic bone hypoplasia, vertical and horizontal right hemimandibular hypoplasia, mandibular condyle
hypoplasia. Agenesis of right EAC, of tympanic cavity, auditory ossicles and with hypoplasia of the middle ear, foramen rotundum
and foramen ovale.
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Figure 3 : Hemifacial microsomia: 30 years old female with right facial asymmetry. Panoramic and CBCT views in axial, sagittal ,
coronal, right and left panoramic, axial, panoramic and 3D reconstruction shows right hemifacial microsomia with left hemimandibular
hypertrophia and asymmetry; the condyle head is almost double than the transversal diameter, with an enlarged articular space and
a concomitant deformation of the vertical and horizontal ramus of the mandible.

Figure 4: Treacher Collins syndrome (TCS) is a genetic disorder characterized by deformities of the ears, eyes, cheekbones, and
chin. 13 years old boy with conductive hearing loss and poor occlusion of the teeth. CT section of right and left condyle and dental
anomalies in combination with mandible hypoplasia result in a malocclusion.

Conclusion
Imaging evaluation of patients with craniofacial anomalies and syndromes affecting the TMJ requires multiple
reconstructions on CT/CBCT and good knowledge of anatomy and pathologies.
Due to the low dose use and possibility to obtain multiplanar reformatted images, CBCT could represent a better
alternative than CT especially for cooperating patients.
References
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REASONS FOR USING CBCT IN DENTAL TRAUMA AT CHILDREN AND TEENAGERS
A.E. Sirghe, C. Antohi, A. Nemtoi, D. Haba
UMF ”GR.T.POPA” Iasi- Romania

Introduction
The incidence of root fracture is 2-4 % in primary teeth and 0.5-7% in young permanent teeth. The treatment depends
on localization and type of fracture, development of the root and relationship between fracture fragments. Both classical
and modern imagery are important for diagnosis and treatment of dental trauma. CBCT should be used when classical
radiography is inconclusive.

AIM
Prove the CBCT usefulness for evaluations of dental trauma at children
and teenagers using small FOV.
Material and methods
Our study included 10 patients: 7 females and 3 men, between 6-14 years who came with dental trauma. All of them
made first a periapical radiograph which were examined by 4 doctors: a dento-maxillofacial radiologist, an endodontist,
a specialist in pediatric dentistry and a maxillofacial surgeon. CBCT exam was recommended for 3 patients whose
periapical radiography was inconclusive.
Results
One of the patients did not agreed with the CBCT terms and conditions thus an exact diagnosis could not be determined;
i.e. maxilllary lateral incisor has a fracture or not.
CBCT was taken for the other two patients, which clearly revealed the lines of fracture and details important to the
treatment plan (ex: angle between fracture line and long axis of the tooth).

Figure 1. 8 years old boy presented for 1.1 coronal fracture, periapical radiography of anterior maxillar teeth and panoramic
radiography shows the fracture and also open dental apex. After 2 yers, the periapical radiography of anterior maxillar teeth shows a
fine periapical necrozis and peripical periodontites.

Figure 2. 8,5 years old girl presented for 2.1 coronal fracture, periapical radiography of anterior maxillar teeth and panoramic
radiography shows the fracture. The CBCT axial, sagital, cross section and panoramic multiplanar reconstruction shows the palatinal
fracture of the crown of 2.1, with fine obturation of 2.1 with oppen apex and peripical enlargement.
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Figure 3. Child of 12 years old with recent coronal fracture of 2.1. CBCT axial, sagital, coronal, panoramic and CBCT recoonstruction
show a low density line running from the mezial surface of 2.1 to the distolingual surface, and a coro-radicular vertical fracture with
lingual displacement of the bone defect and enlargement of periapical apex.

Conclusion
A CBCT examination and multiplanar reformatting provides a clear image of the fracture lines, location of horizontal and
vertical fractures and their rapport with the adjacent structures, details very important for the treatment plan.
References
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CBCT AIDED MANAGEMENT OF EXTERNAL ROOT RESORPTION IN AN
ANKYLOTIC TOOTH IN RELATION TO MANDIBULAR CANAL: A CASE REPORT
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Aim
External root resorption (ERR) is a progressive condition and should be treated as soon as the resorptive process is
diagnosed. Considering the limitations of periapical radiographs, CBCT may be preferred as an imaging modality
for determining the extent of resorption defects on the root surface. The aim of this case report was to present the
treatment of extensive idiopathic external root resorption in an ankylotic tooth in relation to mandibular canal.
Materials and Methods
A 22 year old female patient was referred with complaint of pain from the mandibular right first molar. On clinical
examination, tooth was tender to percussion and palpation. Sensitive tests were negative. On periapical radiographs,
extensive external root resorption associated with distal root was observed. In order to assess the true nature and
extend of the resorption defect, a limited CBCT scan Promax 3D Max (Planmeca, Helsinki, Finland) FOV (55X50 mm) at
96 kVp, 5.6 mA, 0.2 mm voxel size and 12 sec. was taken. On CBCT images, there was a relationship between disto-lingual
root canal space and external root surface. Also, the tooth was ankylotic and had relation with the mandibular canal.
Therefore, two visit root canal treatment was performed. After 6 and 12 months recall, the tooth was asymptomatic.
Result
Removal of necrotic pulp tissue as a causal agent and repair of the resorptive defect with MTA arrested the resorption
process.
Conclusion
CBCT provides valuable information in terms of diagnosis and determination of the extent of ERR.

A.Intra-oral photography, B.Pre-op periapical radiography, C.D. CBCT
images, E.Post-op 6 months, F. Post-op 12 months
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RADIOGRAPHIC AND HISTOPATHOLOGIC FEATURES OF CHOLESTEROL GRANULOMA
IN THE JAW
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Department of Oral and Maxillofacial Radiology, School of Dentistry, Seoul National University, Seoul, Republic of Korea

Background
Cholesterol granuloma (CG) is a result of foreign body response to a cholesterol crystal formed during an inflammatory
process. Histopathologically, the lesion is composed of cholesterol clefts forming a mass within fibrous granulation
tissue, surrounded by foreign body type giant cells, foam cells, and hemosiderin-laden macrophages. CG is known to
occur usually in association with obstruction of the middle ear, the mastoid antrum, and the air cells of the temporal
bone. Therefore, it very rarely occurs in the mandible which has no pneumatization. Several cases of CG in the jaw
were presented in the literature and showed somewhat aggressive characteristics on radiographs resembling
ameloblastomas, odontogenic keratocysts, or odontogenic benign lesions.
Objective
The aimof this study is to analyze a radiographic feature of the cholesterol granuloma and correlate it with histopathologic
findings.
Methods
We retrospectively investigated 35 jaw lesions of histopathologicallyproven CG. For radiographic analysis with panoramic
radiograph and Computed Tomography (CT) images, the following characteristics were evaluated: (1) external
resorption of the root (2) loss or perforation of the corticated margin (3) internal septum within the lesion (4) scalloping
or irregular margin of the lesion (5) expansion (6) extension over the cemento-enamel junction in cases involving an
uneruptedcrown. Radiographic aggressiveness scores were calculated based on these features. For histopathologic
analysis, the following characteristics were evaluated: (1) location (intraluminal or intramural) (2) amount of hemorrhage
(3) blood clot formation (4) amount of inflammatory cells (5) hyalinization (Figure 1). A Chi-square test was performed to
find the correlation between histopathological and radiographic characteristics.
Results
The 35 lesions, based on radiographic impression and
histopathologic diagnosis, are shown in Figure 2. Fifteen of
the lesions showed radiographically high aggressiveness with
a presentation resembling ameloblastomaor odontogenic
keratocyst. However, histopathologic examinations revealed no
evidence of ameloblastomasor odontogenic keratocysts, and
instead yielded 10 and 8 cases of CG in dentigerouscysts and
periapical cysts, respectively (Figure 2). Additionally, there were 7
cases diagnosed as only CG without concurrent pathologies.

Figure1. 5histological criteria of cholesterol granuloma.
(A) Location (intraluminal or intramural) (B) amount of
hemorrhage (C) blood clot formation (D) amount of
inflammatory cells (E) hyalinization

Figure 2. Classification of 35 cases based on radiographic impression
and based on histopathologic diagnosis.
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High
Moderate
Low
Figure 3. Results from the calculation of radiographic
aggressiveness scores
Score = Number of applicable categories / Number
of analyzed categories

0.5≤score

n=10

0.17≤score<0.5

n=12

Score<0.17

n=13

Table 1. Classification of aggressiveness by radiographic
aggressiveness scores

Location of CGs in the outer wall of the lesion (intramural location) and the presence of blood clots were significantly
related with aggressive radiographic characteristics (P<0.05), such as external root resorption, prominent expansion,
internal septations, and scalloping.

Figure 4. An example of intramural cholesterol granuloma (CG) with evidence of high aggressiveness on radiographic images. (a)(b)
Panoramic radiograph and Computed Tomography (CT) scan show a lesion with external root resorption, thinning and expansion
of cortical bone in the anterior maxilla. (c) Histopathologic photomicrograph (H&E stain, x12.5) shows a CG on the outer wall of the
cavity (intramural location).

Figure 5. An example of cholesterol granuloma (CG) with blood clotting showing evidence of high aggressiveness on radiographic
images. (a)(b) Panoramic radiograph and Computed Tomography (CT) scan show multilocular lesion with external root resorption,
thinning and expansion of cortical bone in the left posterior mandible. (c) Histopathologic photomicrograph (H&E stain, x40) shows
blood clot formation.

Conclusion
In conclusion, jaw lesions accompanied by histopathologicallyconfirmed CG tend to show aggressive behavior on
radiographs. In particular, an intramural location for the CG and the presence of blood clots in tissue samples were
associated with more aggressive characteristics on radiographs.
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CASUAL FINDING IN CBCT STUDY OF LYMPHOMA NO HODGKIN.
REPORT OF A CLINICAL CASE
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Introduction
Non-Hodgkin Lymphomas are a representative group of lymphoid neoplasms that have diversity in nomenclature,
presentation form, response to treatment and prognosis. It can occur in the soft tissues and central region of the jaws.
In general, the manifestations of non-Hodgkin lymphoma are secondary to widespread dissemination in the body and
can be represented in the oral cavity as non-encapsulated lymphoid tissue, usually it appears in the soft tissues and
there is an asymmetric feature in its contour and affecting also the sinus in the maxilla.
Background
A 40-year-old man referred by his general dentist goes to the Radiological Center to evaluate the first left maxillary
premolar due to the suspicion of radicular fissure. No more data of its clinical history was delivered by the clinician for
the CBCT imaging report.
Materials and Methods
A small field CBCT scan (fov 5x5cm) with a 90 μm voxel of the left maxillary sector was performed, the field of focus
centered on the first premolar, with the CS9300 Premium Carestream tomograph and study with CS Imaging Software
v. 3.5.15
Radiological Findings

Moth-eaten pattern (MEP). 3D reconstruction without density subtraction.

Widening of the periodontal ligament space.

Low bone radiodensity and destruction of the vestibular and palatal bone plates affecting the
entire study area.

The floor of the maxillary sinus and the nasal fossa are seen blurred.
Thickening of the mucosa of the sinus and floating tooth pattern are observed.
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Diferencial diagnosis: based on the radiographic findings only, we considered: Osteomyelitis, nerve sheath tumor,
lymphoma, metastasis, eosinophilic granuloma, hyperparathyroidism, multiple myeloma, squamous carcinoma, Ewing’s
sarcoma.
Data of the clinical history obtained later: The patient, with no pathological history of interest, attended the dental
office in July for pain and swelling in the premolar area. On clinical examination no dental lesions were observed, the
vitality tests were negative for teeth 22 to 27 (lateral incisor to 2nd upper left molar). The radiological examination with
periapical projections and bite wing was not conclusive.
Due to the intensity of the pain and the imminence of the holiday period, the dentist opted for root canal treatment of
the 1st premolar The patient is prescribed antibiotic and anti-inflammatory medication (NSAIDs).
Two months later the patient comes without having remitted pain or swelling after endodontic treatment and
medication. Upon suspicion of a possible radicular fissure, he is referred to a radiological center for study with cone
beam tomography.

After six weeks from the CBCT study, pathological anatomy and
immunohistochemistry conclude: INFILTRATION BY DIFFUSE
LYMPHOMA OF LARGE B CELL, CENTRAL-GERMINAL TYPE.

PERIAPICAL PROJECTION ONE YEAR LATER AFTER
THE ONCOLOGIC TREATMENT

Discussion
The absence or the minimum data on relevant clinical patient’s history and even the absence of the reason for requesting
the CBCTt scan studies is the general trend in radiological centers. Clinical information regarding each case is relevant
and essential for radiological diagnosis and its absence can be the cause of serious errors. The role of the oral radiologist
is the key to a correct diagnosis and should enhance oral diagnosis of pathologies . The increase of tomographers in
dental clinics makes a thorough and detailed study of each case essential, which usually is not carried out due to lack
of time and lack of skills and experience of the observer to interpret the 3d image.. Although in this clinical case and
radiographic first signs that could suggest non-odontogenic pathology were not taken into account: negative vitality for
no apparent reason, crestal cortical loss, abnormal bone pattern, no response to endodontic or medication treatment;
The perseverance of the clinician in finding a cause led to the early diagnosis of a serious disease, which would have
taken much longer to give systemic manifestation if he had opted for extractions.
Conclusions
The CBCT is a valid tool for the study of anomalous bone patterns, even in very early stages of pathological processes. An
improvement in the flow of communication between clinicians and radiologists is necessary to facilitate the diagnosis.
The interpretation of the CBCT images should be done by an expert even for routine assessments in the dental office.
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RADIOGRAPHIC METHODS FOR DENTAL AGE ESTIMATION IN ADULTS
A SYSTEMATIC REVIEW
YfantiZ., Mitsea A., Tsiklakis K., Nicopoulou-KarayianniK.

Department of Oral Diagnosis & Radiology, Dental School, NKUA, Greece

Introduction
Age estimation has an important role in forensic dentistry and is a significant part of every identification process.
Unlike other tissues, teeth present high durability and a minimal effect by the taphonomic process. Throughout the
years, a series of different techniques have been published fordentalage estimation with variable accuracy, precision
an reliability. In search of an optimal method, forensic odontologists have extended their research to less invasive
techniques that are mainly based on the pulp/tooth dimensions’ ratios. These techniques are based on the formation
of secondary dentine and the subsequent narrowing of the pulp cavity, changes that can be observed in radiographs.
Initially, the methodology followed of these methods suggested the use of periapical radiographs and verniercallipersfor
length and for width measurements. Nowadays, dental digital Imaging introduced the use of several digital software
and the use of panoramic radiographs and CBCT.
AIM
The aim of this study is to evaluate the radiographic methods of dental age estimation in adults based on a systematic
review of the articles published during the last decade.
Material and methods
The systematic review has been performed according to the PRISMA statement process. All the articles that have been
published from 2007 until today concerning radiographic methods of dental age estimation in adults based on
panoramic and periapical radiographs have been included. Three electronic databases have been searched (PubMed,
ScienceDirect and Cochrane Library), using 6 keywords (radiographic methods, adults, dental age assessment, dental
age evaluation, dental age estimation, radiographs), applied in 5 different combinations. The exclusion criteria were:
non-English articles, different imaging methods, children, extracted teeth, histological methods, osteologicalcollection,
non-living individuals, unknown age of patients and patients with medical history. From a total of 835 results, 615
remained after removing the duplicates. Then 589 were excluded after further evaluation (12 articles in languages other
than English, 535 considered to be irrelevant by title and 42 fitting the exclusion criteria).
Finally, three reviewers evaluated the 10 remaining articles that were included in the review. All reviewers had equal
expertise. The third reviewer resolved disagreements between the initial reviewers whether the studies met the
inclusion criteria.
PRISMA STATEMENT

Flow diagram of literature search and selection criteria
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Results
Most of the studies performed in Indian population.The majority of the studied methods were applied on panoramic
radiographs. In 3 out of 10 articles Kvaal’s method applied in periapical & panoramic radiographs. In 5 out of 10 articles
Cameriere’s method applied. In 2 out of 10 articles ratio of crown root trunk height (CRTH) and pulp chamber height
(PCH) have been applied. The most frequently used teeth were :
a) mandibular and maxillary canines and b)mandibular incisors.The most commonly used software was Adobe
Photoshop Imaging. The most accurate results were found by Saxena S et al 2010. When aspecifically developed
regression equation applied in this study sample, the difference between chronological and estimated age ranged
from -2.2to+1.5 years.
Discussion
Nowadays there is an increase need of non invasive and accurate dental age estimation methods.It has been proved
that the deposition of secondary dentin presents a correlation with age. On the otherhand, the differences between
ethnicities may affect the pulp/tooth area ratio dental age estimation method and is reported to have large variations
mainly due to differences into othmorphology. Another important issue, is that the use of a specific population
formulae might improve the results of the estimated age contrary to studies where the reported error was higher.
Many studies reported, that quality of the image and measurement precision were important parameters related with
method’s accuracy. According to the included studies, gender hasn’t a statistically significant effect on age estimation.
Both Kvaal’s and Cameriere’s methods have been widely applied as original and/or modified in orthopantomographs
and periapicals.Both methods are based on the correlation between age and the pulpchamber size, as well as on the
tooth/pulp ratio calculation.

Conclusions
The use of pulp/tooth are a ratio calculation and secondly pulp/tooth length/width ratio calculation mainly of canines
and incisors for DAE in adults is recommended always in combination with other methods.
• Most of the articles have used two observers
• The results are similar between both genders
• Different statistical approaches have been used in each article
• Estimated age presented low to moderate correlation with chronological age
• Somme researchers supported that the estimated age might correlates with observer’s experience, quality of
radiographs and ethnicity of the sample.
• It is also recommended a more consistent statistical mean absolute error and standard error of estimation in order to
perform a meta analysis.
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COMPARISON OF SEDENTEXCT GUIDELINES WITH THE AAE/AAOMR POSITION PAPER
ON THE USE OF CONE BEAM COMPUTED TOMOGRAPHY IN ENDODONTIVS
Madhu K. Nair BDS DMD MS PhD, Umadevi P. Nair BDS DMD MDS
Texas A&M University College of Dentistry, Dallas, Texas, USA

Aim
To compare and contrast the guidelines for use of Cone Beam Computed Tomography (CBCT) in endodontics developed
by the AAE/AAOMR (G1) and the SEDENTEXCT project (G2).
Material and Method
A thorough evaluation of recommendations and guidelines provided in the two documents for endodontic diagnosis
and treatment planning was conducted. The approach to issues of interest including the technology and its limitations,
required training and competence of operators, and need for quality assurance, in addition to the rationale for
development of specific guidelines are analyzed with a view to identifying any deficiencies in either approach. Future
direction for the constantly evolving imaging technique and processing parameters from an endodontic application
perspective is explored. Complexities and challenges involved in the development of guidelines in the absence of high
levels of evidence is discussed.
AAE and AAOMR Joint Position Statement
Use of Cone Beam Comuted Tomography in Endodontics 2015 Update
Recommendation 1: Intraoral radiographs should be considered the imaging modality of choice in the evaluation of the
endodontic patient.
Recommendation 2: Limited FOV CBCT should be considered the imaging modality of choice for diagnosis in patients
who present with contradictory or nonspecific clinical signs and symptoms associated with untreated or previously
endodontically treated teeth.
Preoperative
Recommendation 3: Limited FOV CBCT should be considered the imaging modality of choice for initial treatment of
teeth with the potential for extra canals and suspected complex morphology, such as mandibular anterior teeth, and
maxillary and mandibular premolars and molars, and dental anomalies.
Intraoperative
Recommendation 4: If a preoperative CBCT has not been taken, limited FOV CBCT should be considered as the imaging
modality of choice for intra-appointment identification and localization of calcified canals.
Recommendation 5: Intraoral radiographs should be considered the imaging modality of choice for immediate
postoperative imaging.
Recommendation 6: Limited FOV CBCT should be considered the imaging modality of choice if clinical examination and
2-D intraoral radiography are inconclusive in the detection of vertical root fracture
Recommendation 7: Limited FOV CBCT should be the imaging modality of choice when evaluating the non-healing
of previous endodontic treatment to help determine the need for further treatment, such as nonsurgical, surgical or
extraction.
Recommendation 8: Limited FOV CBCT should be the imaging modality of choice for nonsurgical retreatment to assess
endodontic treatment complications, such as overextended root canal obturation material, separated endodontic
instruments, and localization of perforations.
Surgical Retreatment
Recommendation 9: Limited FOV CBCT should be considered as the imaging modality of choice for pre-surgical
treatment planning to localize root apex/apices and to evaluate the proximity to adjacent anatomical structures.
Special Conditions
Implant Placement Recommendation 10: Limited FOV CBCT should be considered as the imaging modality of choice for
surgical placement of implants (26).
Traumatic Injuries Recommendation 11: Limited FOV CBCT should be considered the imaging modality of choice for
diagnosis and management of limited dento-alveolar trauma, root fractures, luxation, and/or displacement of teeth and
localized alveolar fractures, in the absence of other maxillofacial or soft tissue injury that may require other advanced
imaging modalities (27).
Resorptive Defects Recommendation 12: Limited FOV CBCT is the imaging modality of choice in the localization and
differentiation of external and internal resorptive defects and the determination of appropriate treatment and prognosis
(28, 29).
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Outcome Assessment
Recommendation 13: In the absence of clinical signs or symptoms, intraoral radiographs should be considered the
imaging modality of choice for the evaluation of healing following nonsurgical and surgical endodontic treatment.
Recommendation 14: In the absence of signs and symptoms, if limited FOV CBCT was the imaging modality of choice at
the time of evaluation and treatment, it may be the modality of choice for follow-up evaluation. In the presence of signs
and symptoms, refer to Recommendation #7.

Radiation Protection No 172: CBCT for dental and maxillofacial radiology

“ED”: a statement is directly derived from The Council of the European Union Directive 96/29/Euratom of 13 May 1996
(laying down basic safety standards for the protection of the health of workers and the general public against the
dangers arising from ionizing radiation) or Council Directive 97/43/Euratom of 30 June 1997 (on health protection of
individuals against the dangers of ionizing radiation in relation to medical exposure).
“BP”: A statement was identical to, or directly derived from, a “Basic Principle” of use of dental CBCT, as developed by
consensus of the European Academy of Dental and Maxillofacial Radiology
4.3.3 Assessment of periapical disease:
• CBCT is not indicated as a standard method for identification of periapical pathosis – GP
• Limited volume, high resolution CBCT may be indicated for periapical assessment, in selected cases, when conventional
radiographs give a negative finding when there are contradictory positive clinical signs and symptoms – GP
• Where CBCT images include the teeth, care should be taken to check for periapical disease when performing a clinical
evaluation (report) – GP
4.3.4 Endodontics
CBCT is not indicated as a standard method for demonstration of root canal anatomy – GP
Limited volume, high resolution CBCT may be indicated, for selected cases where conventional
intraoral radiographs provide information on root canal anatomy which is equivocal or inadequate for
planning treatment, most probably in multi-rooted teeth – GP
Where CBCT images include the teeth, care should be taken to check for periapical disease when performing a clinical
evaluation (report) – GP
Limited volume, high resolution CBCT may be indicated for selected cases when planning surgical
endodontic procedures. The decision should be based upon potential complicating factors, such as
the proximity of important anatomical structures – GP
Limited volume, high resolution CBCT may be indicated in selected cases of suspected, or established, inflammatory root
resorption or internal resorption, where three-dimensional information is likely to alter the management or prognosis
of the tooth – D
Limited volume, high resolution CBCT may be justifiable for selected cases, where endodontic
treatment is complicated by concurrent factors, such as resorption lesions, combined periodontal/ endodontic lesions,
perforations and atypical pulp anatomy – C
4.3.5 CBCT in dental trauma
Limited volume, high resolution CBCT is indicated in the assessment of dental trauma (suspected root
fracture) in selected cases, where conventional intraoral radiographs provide inadequate information
for treatment planning - B

157

Results
• A dearth of high level of evidence to develop meaningful guidelines for endodontic use is identified. A focused approach to
develop more specific guidelines was noted in G1, while the SEDENTEXCT document provided general guidelines for the more
clinically relevant situations through a classification system and addressed related issues governing justification of the use of CBCT.
• Quality assurance is separated from guidelines in G1 and is governed separately by standards adopted by independent CBCT
accrediting organizations.

Strengths:
• Emphasis on conventional radiographs as the primary modality of choice except in unique situations.
• Limited or small FoV for lower dose, higher resolution through smaller voxel size, optimal dose protocols that do not compromise
image quality, and reduced scatter recommended; CBCT to be used as an adjunctive decision support imaging modality in
complex/challenging cases
• G1 revised by a joint expert panel of the AAOMR and the AAE in 2015/2016
• G1 provides specific guidelines to indications and contraindications for use of CBCT in endodontics, but qualifies recommendations
as modifiable based on specifics of the case, diagnostic task at hand, prior imaging studies, conformance with ALARA, without
being overly prescriptive
• G1 recommends use of other larger FoV imaging modalities based on type of pathoses, extent of involvement, and possible
recurrence.
• G1 bases recommendations on rationale for their development; serves only as a guideline.
• G1 addresses related conditions requiring advanced imaging and attempts to initiate a discussion in this area
• G1 is probably influenced by the need to cater to dental and medical insurance requirements to justify acquisition of CBCT in order
to enable reimbursements for such procedures
Weaknesses:
• Dearth of studies with higher levels of evidence noted in both statements. Too many in vitro studies with artificially induced
lesions in the literature; lack of standardization of images being studied; lack of histopathologic data as gold standard; CBCT being
compared with itself in such cases.
• G1 fails to address level of evidence of publications used to develop guidelines as compared to the SEDENTEXCT document.
• SEDENTEXCT guidelines not revised since initial publication in May 2012, despite recommendation to do so at least every five
years. Numerous studies since publication of statement.
• SEDENTEXCT guidelines do not address imaging recommendations for surgical or non-surgical re-treatment, intra- or postoperative assessments, or final outcomes assessments.
• Both G1 and G2 do not address imaging needs in co-morbid conditions such as MRONJ and apical periodontitis.
Opportunities:
• Collaborative effort between both bodies to develop an updated position paper – a living, breathing document that is constantly
updated online; may pool resources.
• Development of appropriateness criteria once outcomes assessment studies are available
Threats:
• Potential abuse of guidelines to employ CBCT for all endodontic imaging needs where conventional studies would normally
suffice
• Potential activities by industry and insurance providers to influence guidelines development
• Pushback from other specialty organizations trying to promote CBCT

Conclusion

Lack of definitive appropriateness criteria for prescribing CBCT for endodontic diagnosis is evident. Both documents contribute in
different ways to understanding the challenges associated with developing guidelines for CBCT use while providing basic guidance
to practitioner based on the demands and challenges they face in the respective jurisdictions. The underlying theme on dose savings
and maximum benefit with minimum risk to patient remains.
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OCCURENCE OF DISTAL CARRIES IN MANDIBULAR SECOND MOLARS ON
PANORAMIC RADIOGRAPHS INFLUENCES BY PRESENCE OF THIRD MOLARS
Anna Pogorzelska1, Piotr Regulski1,2, Kazimierz Szopinski1
Department

1

AIM
To evaluate the occurrence of mandibular second molar distal carries influenced by presence of impacted and correctly
erupted third molars on panoramic radiographs.
Materials and method
350 retrospective panoramic radiographs with ideal and acceptable quality criteria were assessed.
66 radiographs were rejected due to absence of second or third lower molars on both sides.
247 radiographs contained all lower molars on both sides and 37 radiographs - only on one side. Therefore, 531 sides
with presence of second and third molars were divided into two groups: A - with impacted third molar, B - with fully
erupted third molar.
The cardinality of groups A and B was: 248 and 283 respectively.
The presence of carries was divided into three groups: I -certain, II - feasible, III - absent.
The t-Student statistical analysis was performed
Results
The occurrence of carries in group A was 3.2%, 19.8%, 77.0% respectively and in group B: 17.3%, 9.5%, 73.2% respectively.
The results were statistically significant (p < 0.0001).
Conclusions
The occurrence of certain carries on the distal surface of lower second molars is higher in a group with fully erupted
third molars. However, the occurrence of feasible carries is higher in a group with impacted third molars. Therefore,
further studies on CBCT are necessary in order to assess occurrence of second molars’ distal carries.

No distal carries presented

Certain distal carries on 3.7

Feasible distal carries on 4.7

Impacted Tird Moars

Erupted Third Molars
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MULTIMODAL IMAGING FINDINGS IN ENTITIES ASSOCIATED WITH IRRADIATED PAIN
IN THZ TEMPOROMANDIBULAR JOINT PICTORAL ESSAY

Raluca Roman1, Maria Marcu1, Alina Coclici1, Cristian Dinu1, Ioan Barbur1, Simion Bran1, Horatiu Rotaru1,
Gabriel Armencea1, Oana Almasan2, Mihaela Baciut1, Grigore Baciut1, Mihaela Hedesiu1
Dental Medicine Faculty, UMF ,,Iuliu Hatieganu” Cluj Napoca, Maxillo-facial Surgery and Radiology Department
Dental Medicine Faculty, UMF ,,Iuliu Hatieganu” Cluj Napoca, Prostetics Department

1
2

Introduction
TMJ Pain brings patients often to the dentist or orthodontist
Often there are NO obvious cause, or the clinical presentation is combined with an existent malocclusion
Result
orthodontic treatment, even targeting disc derangments
CBCT - cannot identify changes in soft tissue - insufficient to exclude several pathologies
Always SHOULD be assessed
• the symmetry of the soft tissue
• the symmetry of the pharyngeal airways spaces

TMJ pain causes
EXPECTABLE
Malocclusion
Joint effusion
Internal derangment of the TMJ
Trauma
TMJ arthritis, rheumatoid poliarthritis
Ear canal, midlle ear infections
( + hearloss )

OTHER POSSIBLE CAUSES
1. Space occupying mass
= compresion pain along the V3/ auriculo-temporal branch
=> headache, ear-ache and spasm of the masticator muscles
Ex: Tumors in nearby area
- nasopharynx, pterygopalatine fossa (PPF) or infratemporal fossa (ITF), ear, parotid gland
- sinuses tumor extension
- Vascular masses
2. Infection

Nasopharyngeal undiﬀerentiated carcinoma
F, 12 year-old girl referred for left TMJ pain and dysfunction

CBCT.
Important thickening of the posterior pharyngeal wall

MRI. Large mass affecting the PPF and spreading to the infra-temporal fossa and
into the medial cranial foss

Parotid and masticator space masses - Carcinoma
M, 70 y, parotid space tumor

CT. large tumor of the parotid space with extension in the infra-temporal fossa and pterygomaxillary fissure, invasion of the lateral pterygoid
muscle, mandibular condyle osteolisys, temporal bone invasion, spreading into EAC
Pathology: squamous cell carcinoma
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Rhabdomyosarcoma
F, 26 y – persistent right hemicrania, - R TMJ pain and blocking

MRI – 4/3cm heterogeneous mass, right IT fossa,
affecting the lateral pterygoid muscle, posterior in
contact with the carotid artery,

Glial heterotopia
Child, persistent serous rhinorrhea, nasal obstruction, periorbital edema and psiho-motour agitation, no positive
treatment results Clinical – nasopharynx mass

MRI – 4cm heterogeneous mass, R IT fossa and PPF, anturates sinus wall, protrudes in naso-ph., extends into skull base, produce bone atrophy, but
no invasion is seen HP – glial heterotopia / glioma

Eosinophilic granuloma
- very rare benign tumor of the bone, type of Langerhans hystiocytosis

MRI: 2.5cm mass affecting IT and PPF - low T1-FSE and iso T2 with a moderate enhancement after Gadolinium administration

Acoustic neurinoma
F, 60 y, left ear hearing loss + Intermitent pain, vertigo
- treated for Lyme disease
- Slight improvment after antibiotics and anti-inflammatory

MRI
• 2cm heterogeneous oval mass on the left acoustic nerv path,
• mass effect over the pons and left cerebellum
• non-homogeneous enhancement
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Infection - Sinusitis
F, 40 y. History- 2 weeks of year pain Clinical and hematological -bacterial infectious syndrom

CBCT - sphenoid sinus anatomical variation with large pneumatization of the sphenoid wings -on the right non-aerated, fluid filled Dg- sphenoid
bacterial sinusitis

Conclusions
The TMJ referred pain can be a diagnostic challenge for the dentist, any asymmetry of soft tissue or pharyngeal
airways on CBCT images should require complementary imagistic investigations as MRI or contrast-enhanced CT. MRI
examination of TMJ pain is critical in order to correctly differentiate between TMJ disorders and the TMJ irradiated pain.
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RADIOGRAPHIC FINDINGS OF HEMANGIOMA WITH PHLEBOLITHS: A CASE REPORT

Gozde SERINDERE

Asst.Prof., Department of Dentomaxillofacial Radiology, Faculty of Dentistry, Mustafa Kemal University, Hatay, TURKEY.

Introduction:
Hemangioma is a benign vascular lesion characterized by quick endothelial cell proliferation. It isn’t observed at birth
but may be diagnosed in the first month of life [1]. Hemangioma is a relatively frequent lesion in the head and neck area.
Alterations in blood flow in hemangioma cause thrombus and phleboliths [2].
Hemangioma of the head and neck is infrequently associated with numerous phleboliths that is common with 2 to 6
and a maximum of 20 phleboliths in a hemangioma [2].
This paper reports a relatively uncommon case of a hemangioma with multiple phleboliths in the tongue presenting
as a swelling.
Case report
19-year-old male patient visited the Department of Dentomaxillofacial Radiology with a chief complaint of tooth pain
in anterior region of maxilla. On clinical examination, a painless and the blue-red exophytic lesion of the tongue was
accidentally observed (Figure 1). This lesion was previously diagnosed as hemangioma by his physician and was present
in his mouth from the early childhood.
Panoramic radiograph revealed that numerous fillings and root canal treatments of upper anterior teeth with periapical
radiolucency demonstrating the chief complaint of the patient. Multipl oval calcifications with several dimensions and
a characteristic appearance of a “target” that is suggestive of phleboliths, were observed in the right mandibular region
of the patient (Figure 2).
Due to the patient was not uncomfortable from this lesion and had no pain, he refused any tretament but however, the
patient was consulted to the Department of Maxillofacial Surgery.
Discussion
There is some differential diagnosis of the phleboliths in the head and neck area such as the other calcifications which
are observed in the same area. Sialoliths, tonsilloliths, calcified lymph nodes, atherosclerotic plaques in the carotid
artery, and miliary skin osteomas, healed acne lesions, cysticercosis [3].
There were some case reports about the phleboliths in the maxillofacial region that have been published. Sano et al.[4]
reported 2 cases of buccal hemangioma with phleboliths. Baba et al.[5] also reported hemangioma with phleboliths in
the floor of the mouth. Scigliano Valerio et al. [6] reported intraoral hemangioma with phlebolitis.
Spontaneous regression of hemangioma doesn’t commonly occur. Treatment of hemangioma varies from patient
to patient. It should be noticed location and extent of tumor, growth rate, accessibility, patient’s age, and aesthetic
appearance [7,8]
In conclusion, the dentist should be careful for assessment of the clinical features and radiological examination of this
pathological situation to obtain a correct diagnosis and recommend the most suitable medical treatment option to
the patient. Also, attention needs to be given to excessive hemorrhage during the surgical treatment of hemangioma.

Fig 1: Intraoral clinical photo
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Fig 2: Panoramic radiograph of the patient showing radiopaque phlebolites
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COMPARISON OF CONE-BEAM COMPUTED TOMOGRAPHY AND PANORAMIC
RADIOGRAPHY IN DETERMINING BONE CHANGES IN THE TEMPORO MANDIBULAR JOINT
Sinem SIRLI YILMAZTURK, Melike BASARAN, Esin BOZDEMIR

Suleyman Demirel University, Faculty of Dentistry, Department of Dentomaxillofacial Radiology, Isparta

1

AIM
Osseous changes of the temporomandibular joint (TMJ) may be seen in both the patients with and without
temporomandibular disorders. Panoramic radiography is performed for general evaluation of structures in the head
and neck region. Cone beam computed tomography (CBCT) can be taken to obtain more detailed information about
the bony structures of the TMJ.1,2 The aim of this presentation is to compare panoramic radiography and CBCT in
determining bone changes in TMJ.
Materials and method
This study was a retrospective analysis of existing panoramic radiography and CBCT images. Panoramic radiographs
and CBCT images of 104 patients who applied to our clinic for various dental causes were evaluated.. Osseous changes
such as flattening of the articular surface, subcortical sclerosis or cyst, surface erosion, osteophytes, generalized
sclerosis, loose joint bodies and deviation in form on mandibular condyle, articular eminence and articular fossa were
evaluated. Age, gender, medical history, skeletal morphology and count of tooth recorded for each patient. Patients
who 18-years-old and older were included in the study. Each CBCT scan and panoramic radiography were interpreted
by two dentomaxillofacial radiologist and interpretation was by consensus.

Figure 1. a)Cross-sectional CBCT images showing erosion of
fossa and osteophyte on the right TMJ. b)Cropped panoramic
image of right TMJ in the same patient.

Figure 2. a)Cross-sectional CBCT images showing condylar
erosion on the right TMJ. b)Cropped panoramic image of right
TMJ in the same patient.

Figure 3. a)Cross-sectional CBCT images showing condylar
subcortical cyst and loose body on the left TMJ. b)Cropped
panoramic image of left TMJ in the same patient.

Figure 4. a)Cross-sectional CBCT images showing deviation in
condyle form on the left TMJ. b)Cropped panoramic image of
left TMJ in the same patient.

Figure 5. a)Cross-sectional CBCT images showing erosion of
articuklar eminence on the left TMJ. b)Cropped panoramic
image of left TMJ in the same patient.
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Results
Two hundred and eight temporomandibular joints in 104 patients (55 male, 49 female) were evaluated in this study. The
mean age of study population was 43.5±16,32 (min. 18, max. 74). The most frequent determined condylar bony changes
on both CBCT and panoramic radiography were flattening (107 joints, 51.4% on CBCT, 50 joints, 24% on panoramic)
and erosion (104 joints, 50% on CBCT, 33, 15.9% on panoramic). Condylar erosion and flattening was most commonly
detected on the right side and condylar head on both CBCT and panoramic radiography (p=0.009). Flattening in 2.5%
and erosion in 12.5% of articular eminences were found on CBCT. There were flattening in 1% and erosion in 20.2 % of
articular fossa on CBCT. Flattening and erosion of articular eminence and fossa could not be determined by panoramic
radiography (Table 1).
CBCT
n(%)

Osseous changes
Surface Erosion
Articular Surface Flattening

Condylar head

(15.9)
50 (24)

Subcortical Sclerosis

42 (20,2)

14 (6,7)

28 (13,5)

8 (3,8)

Osteophyte

42 (20,2)

7 (3,4)

6 (2,9)

3(1,4)

Generalized Sclerosis

3 (1,4)

1 (0,5)

Deviation in Form

10 (4,8)

2 (1)

Articular Surface Flattening

5 (2,4)

-

Subcortical Sclerosis

41 (19,7)

5(2,4)

Surface Erosion

26 (12,5)

-

2 (1)

-

Subcortical Sclerosis

19 (9,1)

1 (0,5)

Surface Erosion

42 (20,2)

-

Articular Surface Flattening
Articular fossa

104 (50)
107 (51,4)

Subcortical Cyst
Loose Joint Body

Fossa/eminence

Panoramic
n(%)

Table 1. Prevalence of osseous changes in TMJ on CBCT and panoramic images.
The most of study population (74.5 %) had functional dentition (20 or more teeth). The average number of teeth in the
patients was 22.38±8.55 (min.0 max.32). It was determined flattening in the condyles in the majority of patients (35.1%)
had 20 or more teeth. (p = 0.02). The majority of study population (69.2%) was healthy and had Class I occlusion (80,3%).
Osteophyte, deviation in form on mandibular condyle were determined more than men in females in CBCT (p0.05).
Erosion on eminence and articular fossa were observed more than female in male in CBCT (p0.05). The all of osseous
changes evaluated in CBCT in this study was observed more in the patients had 41 years and over (Table 2).
Gender

Condylar head

Fossa/eminence

Male
n (%)

Female
n (%)

Surface Erosion

51(24.5)

53(22.6)

Articular Surface Flattening

56(26.9)

Subcortical Sclerosis

21(10.1)

p value

41 years and
over n (%)

p value

0.24

37(%17,8)

67(%32,2)

0,16

51(24.5)

0.5

43(%20,7)

64(30,8)

0,46

21(10.1)

0.45

15(%7,2)

27(%13)

0,35

Subcortical Cyst

14(6.7)

14(6.7)

0.49

9(%4,3)

19(%9,1)

0,26

Osteophyte

18(8.7)

24(11.5)

0.12

12(%5,8)

30(%14,4)

0,74

Loose Joint Body

1(0.5)

2(1)

0.47

1(%0,5)

2(%1)

0,65

Generalized Sclerosis

1(0.5)

2(1)

0.47

1(%0,5)

2(%1)

0,65

Deviation in Form

3(1.4)

7(3.4)

0.13

1(%0,5)

9(%4,3)

0,04

Articular Surface Flattening

3(1.4)

2(1)

0.53

1(%0,5)

4(%1,9)

0,34

Subcortical Sclerosis

17(8.2)

24(11.5)

0.09

16(%7,7)

25(%12)

0,55

Surface Erosion

16(7.7)

10(4.8)

0.2

9(%4,3)

17(8,2)

0,37

Articular Surface Flattening
Articular fossa

Age groups
18-40 years
n (%)

Subcortical Sclerosis
Surface Erosion

-

2(1)

0.23

2(%1)

-

0,15

6(2.9)

13(6.3)

0.05

7(%3,4)

12(%5,8)

0,5

23(11.1)

19(9.1)

0.4

16(%7,7)

26(%12,5)

0,49

Table 2. Distribution of osseous changes in TME acording to gender and age groups in CBCT.
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Conclusion
Panoramic radiography and CBCT may be used to evaluate osseous changes on TMJ. 1,2 However, evaluation of the
TMJ by panoramic radiography is limited due to distortion and overlapping of the anatomic structures. Only severe
changes on the condylar head and glenoid fossa may be observed on panoramic radiography. CBCT is a relatively
low-dose and cost-effective imaging option, provides three dimensional images. 1,3 Since CBCT allows examination
of TMJ without superimposition and distortion, it provides superior reliability and greater accuracy than panoramic
radiography in the detection of osseous changes on TMJ.
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RADIOGRAPHIC FEATURES OF OSTEOCHONDROMA IN THE MANDIBLE:REPORT OF
TWO CASES
Damla SOYDAN, Emin Murat CANGER,Mehmet AMUK,Aykağan COŞGUNARSLAN
Erciyes University Faculty of Dentistry Department of Oral and Maxillofacial Radiology

Aim
An overview to literature revealed few case about osteoconroma. Reports about radiographic features of osteochondroma
is even rare. We report two cases of osteochondroma in the mandibular condyle and coronoid process and describe its
radiographic features correlated with clinical symptoms.
Material and methods
Osteochondroma is known as the most common benign tumor of bones. Despite its common occurrence in skeleton,
it is very rare in craniomaxillofacial region due to its endochondral origin. The most common reported locations in
maxillofacial region are mandibular condyle and coronoid process.
Results
Case 1
A 74 year old female patient referred to our clinic with a chief complaint of pain on mouth opening and chewing on
the left side. Clinical examination revealed mild facial asymmetry and deviation of lower jaw to left side. There was
mild pain on palpation. Panoramic radiograph of the patient showed an irregular bony mass in right condyle. Further, a
pedunculated mass attached to right condyle was determined in cone beam computed tomography (CBCT). The lesion
was extending anteromedially which is the most common reported location in mandibular condyle.

Fig-1D: Irregular bony mass in right condyle can be observed in panoramic radiograph. A well defined irregular mass
which does not seem to show contuinity with the outline of mandibular condyle

Fig-1A:Axial cone beam computed tomography(CBCT) images reveals a pedunculated mass attached to anterior
portion of condyle.
Fig-1B and fig-1C exhibits medial and anterior extents of lesion.
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Case 2
17 year old female patient referred to our clinic with severe pain and limitation of mouth opening. Also severe pain was
reported by the patient on palpation. Radiographic examination of the patient revealed a large and corticated globular
mass in left coronoid process. The lesion was in continuity with underlying bone structures. It was removed with surgical
operation. Histopathologic findings confirmed the diagnosis of osteochondroma.

Fig-1D: Enlarged right coronoid can be noticed in panoramic radiograph(White arrow)

Fig-2A:Axial CBCT images of patient reveals the bony mass in right coronoid process. Fig-2B and fig-2C exhibits sagittal
and coronal CBCT images of osteochondroma of right coronoid process.
Conclusion

Although osteochondroma of mandibular condyle is a rare entity ,it must be considered during evaluation of temporomandibular
joint (TMJ) pathologies.Continuity of lesion with underlying native structures are pathognomonic.Symptoms of mandibular
osteochondroma may vary due to its location.In second case, osteochondroma in coronoid process limited mouth opening due
to its superior extent.Treatment of osteochondroma depends on size of the lesion and symptoms.While small and asymptomatic
lesion can be followed,symptomatic and large lesions can be surgically removed.Cone beam computed tomography is a valuable
diagnostic tool to identify this entity and to choose proper treatment.

References

1. Murphey MD, Choi JJ, Kransdorf MJ, Fleming DJ, Gannon HF Imaging of osteochondroma: variants and complications with radiologic-pathologic
correlation. Radiographics 2000; 20: 1407–1434.
2. Roychoudhury A, Bhatt K, Yadav R, et al. Review of osteochondroma of mandibular condyle and report of a case series. J Oral Maxillofac Surg
2011;69:2815–2823
3. Gaines RE, Lee MB, Crocker DJ. Osteochondroma of the mandibular condyle: case and review of the literature. J Oral Maxillofac Surg 1992;50:899903
4. Munoz M,Goizueta C,Gil-Diez JL, etal.Osteocartilaginous exos-tosis ofthemandibularcondyle misdiagnosed as temporomandibular joint
dysfunction.OralSurgOralMedOralPatholOralRadiolEndod 1998; 85;:494-5

172

Poster 94

RADIOLOGIC AND CLINICAL CHARACTERISTICS OF OSSIFYING FIBROMA

Gürkan Ünsal1, İlknur Özcan1, Hülya Çakır Karabaş1, Sevde Göksel1, Murat Mert Atapek1, Sedef Ayşe Taşyapan1,
Sabri Cemil İşler2, Merva Soluk Tekkeşin3
1- Istanbul University, Faculty of Dentistry, Department of Oral and Maxillofacial Radiology
2- Istanbul University, Faculty of Dentistry, Department of Oral and Maxillofacial Surgery
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Introduction
Ossifying fibromas (OF) are considered to be a type of fibro-osseous lesion and classified as a benign bone neoplasm. It
can affect both the mandible and the maxilla, particularly the posterior mandible. This bone tumour consists of highly
cellular, fibrous tissue that contains varying amounts of calcified tissue resembling bone, cementum or both (1,2). These
tumors occur in the third and fourth decades of life, showing predilection for women (3).

Figure 1: 45 years old male patient with 15 mm buccal cortical plate expansion and mandibular canal is displaced
in an inferior direction. Note the lesion had a granular internal septa giving a multilocular appearance

Figure 2: Pre-op and post-op images of 36 years old female patient
with root resorptions at teeth #48 and #46. 20 months follow up
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Case reports
Patient #1 had buccal cortical bone expansion at the edentulous mandible posterior region. CBCT images revealed
well-defined, mixed lesion which had granular internal septa giving a multilocular appearance. The expansion was
greater than 15milimetres. (Figure 1)
Patient #2’s orthopantomographic image revealed peripherally well-defined, mixed lesion located at the mandibular
molar region. Root resorptions were seen in first and third right lower molars and CBCT was performed. (Figure 2)
Patient #3 had labial cortical bone expansion at the anterior maxilla region and teeth number 21-22-23-24 had
displacements due to the lesion. The internal structure of the lesion was predominantly hypodense and It can be
correlated with the patient’s age since she was 17 years old. (Figure 3)
Patient #4 had buccal cortical bone expansion at the edentulous mandible left posterior region. CBCT images revealed
well-defined, predominantly hypodense mixed lesion. (Figure 4)

Figure 3: 17 years old female patient with buccal cortical plate expansion
at CBCT and T2W-TSE MRI sections (A-C). Note the difference at T2W-TSE and T1W-TSE MRI sections (B-D)

Figure 4: 28 years old male patient with less maturated and less expansile lesion
than 45 years old male patient at Figure 1.
Conclusion
OFs radiologic appearances may vary due to patient’s age, lesion’s maturation and localization, thus, the clinicians
should be familiar with these variations. It is known, most OFs, once completely excised, do not recur (4).
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Introduction
Age estimation of living individuals is important in forencic sciences. Secondary dentin apposition is a significant
predictor for dental age assesment in adults. Decrease in the pulp cavity is an age-associated process. Many studies
conducted on two-dimensional images like panoramic and periapical radiographs according to correlate pulp size and
age (1). The relationship between age and pulp volume have also been investigated on three-dimensional images like
CBCT, CT and Micro CT(2,3,4,5).
Fuzzy logic was introduced to describe complex systems. The classical sets and mathematical logic divide the world of
yes and no, true and false, “0” and “1”. Fuzzy logic deal with objects that are “matter of degree” with all possible grades
of truth between yes or no. Fuzzy logic provide a way to view the problem of modelling uncertainty and offer a wide
range of computational tools to aid decision making(6).
In the analyses of the literature, we found that fuzzy logic method had never been applied on dental age estimation
by using pulp volume datas. The aim of this study was to evaluate the reliability of Kvaal’s method in a Turkish adult
population, and to develop a new model that was reflecting the Turkish population by fuzzy logic method using toothpulp volumes that was measured on CBCT images.
Material and methods
This ex vivo study was conducted on 40 extracted human adult single rooted incisor (n=34), canine (n=3) and premolar
(n=2) teeth. The teeth of patients with developmental or systemic diseases, the teeth with caries, dental restoration and
fracture were excluded. The teeth were stored in the 10% formalin solution after the extraction. The real ages of patients
were recorded. Digital periapical radiographs of the extracted teeth were taken and measurements were performed
according to Kvaal’s method. The CBCT images of extracted teeth were also performed and the axial images transferred
to 3D DOCTOR® software for segmentation,and pulp-tooth volume calculated. Measurements on periapical radiographs
and CBCT repeated on 10 teeth according to evaluate intraobserver agreement and found 97,6 % . A modelling was
performed by fuzzy logic method by using calculated volume data for age estimation.

Figure 1: a) The tooth embedded in a silicon impression material and placed into an acrylic container filled with water. Periapical
radiography of the tooth 21 performed with a film holding device and phosphor plate. b) Pulpal and tooth measurements performed
according to Kvaal’s method. Red line: maximum tooth lenght; blue line: pulpal lenght; white line: root lenght measurement between
cement-enamel juntion and apex. c) Pulpal and tooth width measurements on the level A: horizontal width on the cement-enamel
junction; level B: the width on the level in the middle of the root lenght; level C: the midline of the lenght between level A and B.

Figure 2: CBCT images of teeth were acquired (Planmeca Promax 3D Mid, Helsinki, Finland) on a: axial, b: coronal,
c: sagittal sections. Exposure parameters were 90 kV, 10 mA, 12 s, 40x50 mm FOV.
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Figure 3: Axial sections of CBCT images in DICOM format opened Figure 4: Plots of actual age versus estimated age of Kvaal’s
in 3D DOCTOR software.
method obtained with logaritmic regression model for all teeth
Segmentation of the tooth (a) and pulp (b) performed according
to treshold values and tooth-pulpal volumes calculated.

Figure 5: Schematic operation of Fuzzy Logic Model; 11 datasets Figure 6: Plots of actual age versus estimated age of Fuzzy logic
of input function for pulpal volume and 12 datasets of input method obtained with logaritmic regression model for
function for teeth volume used; 12 datasets of output function all teeth
determined

Table 1: Correlation between chronological ages and the periapical radiographic measurement ratios
according to Kvaal’s formula
Correlation coefficient

P

Periapical radiographic measurement ratio formulas
according to Khvaal’s method.

(R)

significance

M

-0,312

0,050 *

Age= 129.8 - 316.4 (M) - 66.8(W - L)

W

-0,320

0,044 *

L

-0,037

0,819

P

-0,062

0,703

P: Pulpal length / root lenght
R: Pulpal lenght / maximum tooth lenght
Ratios of the pulp / root width
A:; At the ECJ
B: At the midpoint between ECJ and mid root level
C: At the mid root level

R

0,004

0,981

A

-0,365

0,021 *

M= P + R + A + B + C
5

B

-0,586

0,000 **

W=B+C
2

C

-0,440

0,004 **

L=P+R
2

W-L

-0,274

0,087

*: correlation is significant at the 0,05 level,
** : correlation is significant at the 0,01 level
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Results
The mean age of 20 patients (9 female, 11 male) with ages ranging from 34 to 68 years who were included to our study
was 51,48 ± 8,06. The difference of the real age and estimated age by applying Kvaal’s formula was 2,66 ± 15,47. The
determination coefficient of the Kvaal’s Formula in our data was found low (R²=0,17). A regression model was created
according to our measurements and the determination coefficient were found as 0,43.
The mean of age difference between real age and estimated age that was established with fuzzy logic method on
MATLAB software (Fuzzy logic tool box) by using volume data from CBCT images was 0,25 ± 3,92. The relationship
between real age and estimated age was compared with regression analysis and determination coefficient was found
0,76.
Conclusion
In this study, Kvaal’s method and the formula which was created by using this regression model is not reliable for this
adult population. A new model was created by using modern optimization techniques with tooth and pulp volume
data. This new optimization model- Fuzzy Logic Model- provides to obtain more accurate data in determination of age
that has great importance in identification in forensic dentistry.
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İntroduction
Sialolithiasis is the most common disease of salivary glands, accounting for approximately 50% of all major salivary
gland pathology. Sialoliths vary in size, shape, texture, and
consistency; they may be solitary or multiple. Obstructive sialadenitis with or without sialolithiasis represents the main
inflammatory disorder of the major salivary glands.
Approximately 80% of sialolithiasis involves the submandibular glands, 20% occurs in the parotid gland.
Plain X-rays, not all stones are radiopaque. Plain radiography is able to visualise only 80-90% of submandibular stones
and ~60% of parotid duct stones.
US, noninvasive and has no associated discomfort. Stones appear as strongly hyperechoic lines or points with distal
acoustic shadowing represent stones
Case 1
64-year-old female patient complaining of tingling in her teeth. Panoramic film was taken and stone was seen in the left
submandibular gland.

Resim 1Plain X-ray Resim

2 Left submandibular US

Case 2
63 year-old female patient complaining of tright 5 –tooth pain. Panoramic film was taken and stone was seen in the left
submandibular gland.

Resim 3 Plain X-ray Resim

4 Left submandibular US

Case 3
A 58-year-old male patient applied to our clinic for prosthesis.. Panoramic film was taken and stones were seen in the
right submandibular gland.

Resim 5Plain –ray Resim

6 Right submandibular US
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Case 4
A 49-year-old male patient was admitted to our clinic with swelling and pain in the right ductus of the parotis gland.
Panoramic film was taken and stone was seen in the right
ductus of the parotis gland.

Resim 7 Plain –ray Resim

8 Right parotis US

Case 5
A 37-year-old male patient was admitted to our clinic with swelling and pain in the left ductus of the parotis gland.
Panoramic film was taken and stone was not seen in the left ductus of the parotis gland.

Resim 9 Plain –ray Resim

10 Left parotis US
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Background
Central Odontogenic Fibroma (COF) is an extremely rare benign tumor accounting for only 0.1% of all odontogenic
tumors. It is derived from ectome-senchymal tissue, occurring in both jaws in all age groups with a female predilection.
Our aim was to report two unusual cases that were histologically confirmed as COF.
Materials and Methods
First case (Figure 1)
• A healthy 49 years-old female, presented with increasing mobility of tooth 21.
• On examination, there was no swelling, tooth 21 was buccally displaced, mobile and vital with no sensitivity to
percussion or palpation.
• Periapicals and cone beam computed tomography images showed a well-defined radiolucent lesion, causing
destruction of the palatal cortical plate and extensive resorption of the root of tooth 21 and cortex of the incisive canal.

Figure 1: (A) and (B) Clinical radiographs showing buccally displaced left first incisor. (C) and (D) Periapical radiograph showing
well-defined radiolucent lesion causing extensive root resoprtion. (E) Panoramic image with no evidence of additional lesions. (F)
Coronal, (G) Sagittal, (H) Axial and (I) Cross-sectional CBCT images showing destruction of
palatal cortical plate and cortex of the incisive canal, with no expansion or periosteal reaction.

Second case (Figure 2)
• A healthy 6 years-old male, presented with swelling and pain in lower right jaw which improved with
antibiotic therapy.
• On examination, buccal expansion was noted in the area of unerupted tooth 46.
• Radiographic work-up showed a pericoronal well defined radiolucent lesion, connecting to cementoenamel junction,
causing destruction of cortical plates, displacement and resorption of adjacent teeth.
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Figure 2: (A) Intra-oral image showing buccal swelling in the area of unerupted tooth #46. Also, a yellowish discoloration of
the overlying mucosa was noted. (B) Cropped panoramic image showing a pericoronal, well defined radiolucent lesion,
connecting to the CEJ, causing displacement of the first molar and resorption of adjacent teeth.
(C) Cross-sectional CBCT images showing expansion and destruction of cortical plates.

Results
Histopathologic results of the two cases confirmed COF. Both cases were unusual: the first showed an amyloidlike
material that was evident in congo-red stain, the second was in a pericoronal location, mimicking dentigerous cyst.
Both lesions were enucleated with no recurrences after one year.

Figure 3: Biopsy of Case 1.

Figure 4: Histopathologic findings were
consistent with odontogenic fibroma
Conclusions
COF has great variability in radiologic appearance and should be considered in differential diagnosis of jaws
radiolucencies.
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Introduction
Hemangioma is relatively common benign proliferative lesion of vascular tissue origin and considered to be benign tumors that
are characterized by rapid growth phase with endothelial cell proliferation. These vascular lesions often affect the head and neck
region, especially tongue. This case report presents a congenital hemangioma of the right parapharyngeal and sublingual spaces
that accompanied with phleboliths on panoramic radiograph.
Case report
A 19 year-old female patient admitted to our clinic with cheif complaint of color change and swelling in the right
submandibular region and right posterior buccal mucosa. In the panoramic radiograph of the patient, there are
radiopaque spots seem like target board on the angulus, ramus and coronoid process of the mandible. Regarding the
intravenous contrast-enhanced neck magnetic resonance imaging of the neck, it begins from the right half of the
maxillofacial region at the infratemporal fossa level and extends to the right maxillary space and floor of the maxillary
sinus. At this level, it also extends to right condyle and corpus of mandible and the medial to the base of tongue and
right parotid gland. After radiologic examination, patient was referred to Ear, Nose and Throat Department of Bezmialem
Vakıf University.

Figure 1: Pre-operative image of pterygomandibular raphe

Figure 2: Pre-operative spread of hemangiomas in the palate

Figure 3: Pre-operative image of floor of mouth

Figure 4: Pre-operative image of floor of mouth

Figure 5: Coronal view of MRI; right half
of the maxillofacial region

Figure 6: Axial view of MRI; right condyle and
corpus of mandible
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Results
Excisional biopsy was made and histopathological report indicates characteristic figures of
hemangioma.

Figure 8: Floor of mouth image
after five (5) months of operative

Figure 9: Pterygomandibular raphe image
after five (5) months of operative

Conclusion
Although hemangioma is a rare benign tumors of the oral cavity, diagnosis and describe of the lesion
has a vital importance because of risk of hemorrhage even in minor dental procedure like tooth extraction.
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Figure 1: Panoramic radiograph of the patient demonstrating impacted
tooth 23 and a well-defined mixed lesion in close relation with the crown
of the tooth 23

Figure 2: CBCT slices of the patient demonstrating well defined,
81x10x10 mm, mixed lesion in relation with impacted tooth 23 in
a) Cross sectional view
b) Axial view

Figure 3: Lesion and
impacted canine extracted
surfically

Figure 4: Histopathological examination of the specimensat HE X200 revealed:
a)Odontogenic epithel and dentin like structures b) Dentin and enamel like structures c) Dentin on the sides
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Figure 3: Lesion and impacted canine extracted surgically

Figure 5: Post-op site projected
by a periapical radigraph after 2 months
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Ranula is a cystic lesion located on the floor of the mouth resulting from trauma or obstruction of the excretory duct
of the sublingual gland (1). The aim of this report is to present two simple ranula cases with ultrasonography (US),
computed tomography (CT) and magnetic resonance imaging (MRI) findings.
Case 1
A 74-year-old male patient attended to our clinic with a complaint of swelling on the floor of the mouth and difficulty
in using denture for five days. The patient’s medical history revealed coronary artery stent implantation 6 years ago,
aplastic left kidney and gall bladder operation. Lympadenopathy detected at the left submandibular gland. Intraoral
examination revealed a firm, non-fixed swelling located at the left sublingual area (Figure 1). Salivary flow could be
seen at left Wharton’s duct after stimulation by palpation. Patient declared the lesion was first seen 3 months ago, but
it was resolved later. Panoramic (Figure 2), and occlusal (Figure 3) (size 3 phosphor plate used for occlusal projection)
imaging showed no findings or signs of calcification at the site. Ultrasonography (US) revealed hypoechoic, welldefined, unicystic mass of sublingual space (Figure 4). Contrast enhanced computed tomography revealed asymetric,
mildly hypodense lesion with cyst like structure and dense content at the left side of floor of mouth (Figure 5). Magnetic
resonance imaging revealed a cystic structure with proteinaceous content and hyperintense signal characteristics on
fat suppresed T1 (Figure 6a) and hyperintense signal characteristics on fat suppresed T2 images (Figure 6b). Lesion
was observed with no contrast enhancement after the intravenous administration of gadolinium-based contrast
agent (Figure 6c). Cystic lesion was diagnosed as simple ranula. The patient refused surgical treatment and reported
spontaneous drainage after three weeks.
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Case 2
A 23-year-old female patient attended to our clinic with a complaint of tooth pain on left mandible. The patient’s medical
history revealed panic attacks in the past and thrombocytopenia. There was no extraoral findings. Intraoral examination
revealed fluctuant swelling on the right side of the floor of the mouth (Figure 7). Patient declared the lesion started to
grow two weeks ago. Lypmhanedopathy detected at the right submandibular area. Tooth number 36 was positive for
vertical percussion. Panoramic imaging revealed rarefying osteitis at the apex of tooth number 36 (Figure 8). Occlusal
(size 3 plate used with occlusal projection angle) imaging shown no sign of calcification in the sublingual area (Figure 9).
Ultrasonography revealed hypoechoic, well-defined, unicystic mass of sublingual space (Figure 10). Magnetic resonance
imaging revealed a cycstic structure whose signal characteristics was hypodense on T1 weighted, hyperdense on T2
weighted images, which located between sublingual gland and genioglossus muscle. Lesion was seen non-enhancing
after the intravenous administration of gadolinium-based contrast agent (Figure 11). Cyctic lesion was diagnosed as
simple ranula. Surgical treatment recommended for treatment. The case underwent surgical operation for ranula at
another medical center.

Discussion
‘Rana’ has a meaning of ‘frog’ in Latin (2). The term ‘Ranula’ is used to describe a mucous extravasating cyst of the sublingual
gland without an epithelial lining (3). A simple ranula is restricted to the floor of the mouth (4). When extravasant mucus
extend to cervical structures in the submandibular space through the mylohyid muscle, it is called ‘Plunging ranula’ and
that can cause submental swelling (4,5). The differential diagnosis for ranula are oral cavity lymphatic malformation, oral
cavity dermoid & epidermoid, 2nd branchial cleft anomaly, suppurative lymph nodes, oral cavity abscess, submandibular
gland mucocele and oral cavity sialocele(6). Diagnosis is based on clinical evaluation and imaging methods like MRI, CT
and US with fine-needle aspiration (7). US is a good choice for projecting the sublingual space at simple ranula cases (4).
MRI is a valuable option for determining the borders, content and relation of the cystic lesions with adjacent structures
in this region. In our case, there was no ‘tail sign’ as decribed by Coit et al(3). The reason for high signal characteristics
on T1 images of first patient might be due to the condition that lesion is long life chronic. High protein content can be
a sign of sublingual gland origin since it produces highly protein saliva than the submandibular gland (2). Both cases
diagnosed as ‘simple ranula’ and reffered for surgically extraction of the lesion.
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Conclussion
Ranula is a pseudocyst located at the floor of the mouth. Diagnosis is based on clinical evaluation and imaging methods
like MRI, CT and US with fine-needle aspiration. MRI is a good choice for projecting the content and borders of the lesion.
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Aim
Odontogenic keratocyst (OKC) is a benign, locally invasive lesion which develops in the jaws, arising from the dental
lamina or basal cells of the oral epithelium1, 2. The aim of this case report is to present a patient with OKC in the left
corpus and ramus mandible with impacted third molar.
Material and methods
A 26-year-old female patient referred to our clinic with the recommendation of her dentist due to a cystic appearance at
mandible detected incidentally on panoramic radiograph. The patient was evaluated with panoramic radiography and
cone beam computed tomography (CBCT).
Results
The patient was asymptomatic and the medical history was non-contributory. Extraoral and intraoral examination was
revealed any significant findings. A radiolucent lesion with a scalloped periphery that associated with impacted third
molar was observed in left corpus and ramus mandible on panoramic radiograph (Figure 1). CBCT images revealed a
well-defined, multilocular, expansile, destructive radiolucent lesion that related impacted third molar (Figure 2). The
lesion that pushed the mandibular canal inferiorly and lingually is extending from the left mandibular premolar region
to the sigmoid notch of the left mandible (Figure 3). The lesion was treated with total enucleation and diagnosed as
OKC histopathologically. The patient has been asymptomatic clinically and radiologically after ten months follow-up
(Figure 4).

Figure 1. Cropped panoramic radiograph shows a radiolucent lesion with scalloped periphery in left corpus and
ramus mandible that associated with impacted third molar.

a

b

c

Figure 2. Coronal (a), axial (b) and cropped pseudopanoromic (c) CBCT images shows multilocular, expansile,
destructive radiolucent lesion that related impacted third molar.

189

a

b

Figure 3. Cropped pseudopanoromic (a), and cross-sectional (b) CBCT images shows the lesion that extending from the left
mandibular premolar region to the sigmoid notch of the left mandible and pushed the mandibular canal to the lingual and inferior
direction (arrow).

Figure 4. Cropped panoramic radiograph of the patient after ten months follow-up.

Conclusion
OKC, that has a high rate of recurrence tends to be found incidentally because it is painless and shows no early
symptoms2,3. OKC has undergone conceptual and terminological changes in recent decades that has been reclassified by
World Health Organization from an odontogenic tumor to an odontogenic cyst in 2017 4,5. OKC may be indistinguishable
other lesion such as dentigerous cyst, ameloblastoma, adenomatoid odontogenic tumour due to the lack of specific
clinic and radiographic characteristics 2,6. Definitive diagnosis of OKC requires clinical, radiological and histopathological
examination. It is important to make periodic clinical and radiographic examinations after treatment of OKC because of
the high recurrence ratio and aggressive behavior of the OKC.
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SUBMANDIBULAR SIALOLITHIASIS: A CASE REPORT
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Aim: Sialoliths are calcified masses that develop in the intraglandular or extraglandular duct system of the salivary
glands (1). Most of the salivary gland stones occur on the submandibular gland and or its duct (2).Sialoliths generally
have seen less than 10 mm in size. Salivary gland stones can occur at almost any age, however they occur most
commonly between the third and sixth decades of life (3). The aim of this case report is to present a giant submandibular
sialolithiasis that opened to the floor of the mouth.
Material and Methods: A 72 years old male patient referred to our clinic to have dental examination for prosthetic
rehabilitation. After clinical and radiological examinations, a giant sialolith was detected in the right Wharton canal of
the submandibular salivary gland. According to the patient’s anamnesis, it was learned that there was a complaint of
swelling in that area. Ultrasonographically, the submandibular hyperechoic stone was imaged with posterior shadowing.

Figure 1: Panoramic radiograph
showing 4,30cm x1,50cm dimensions
radiopaque mass
in the right mandible.

Figure 2: A hyperechoic image of the
sialolithiais in the submandibular gland
with a posterior shadow in
the extraoral ultrasonography with
a 6.5 MHz curved phase transducer.

Figure 3:
Image of the stone
in the occlusal radiograph.

Results : Sialolithiasis can be diagnosed on a routine panoramic radiograph in patients presenting to our clinic for
various dental purposes.
Conclusion: It is important to make a differential diagnosis of salivary gland calculi from other calcifications and
situations. For this purpose, panoramic radiography can be supported by occlusal radiographs and ultrasonography
after clinical examination.
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Objectives
The adenomatoid odontogenic tumor (AOT) is a rare, painless, slow-growing odontogenic benign tumour. The origin
of AOT is uncertain, but developing from the enamel epithelium, the enamel organ, dental lamina. AOT may occur
both intraosseous and extraosseous. Intraosseous type radiologically consists of follicular and extra follicular type. The
follicular type is the most common type and is a well-defined unilocular radiolucency that radiographically impacted
crowns and / or roots around it. This was considered dentigerous cyst and follicular cyst. Extra follicular type is usually
monitored superimposition on tooth root and is used radicular, globulomaxillary and lateral periodontal cyst in the
differential diagnosis.
Radiographically, it is well or sclerotic cortical border. It focuses as may be uncertain radiopaque, dense radiopacity
or completely radiopacity can be observed. AOT occurs 3–7% of all odontogenic tumors. The tumor is more common
in the maxilla, in females, in second decade life and associated with impacted tooth. Conservative surgical excision is
sufficient in the treatment because of tumor is local invasive, well encapsulated and easily separated from the bone. The
recurrence rate is low.
The purpose of this study is to present the clinical and radiographic features of the adenomatoid odontogenic tumor of a 47
year old female patient

Figure 1

Figure 2

Case report
A 47-year-old female patient was admitted to our clinic with a complaint of swelling of the upper jaw for one month.
According to medical anamnesis, there is no systemic disease. It was learned that tooth extraction was performed from
the related region. In extraoral examination, no obvious swelling is observed. Intraoral examination was revealed palatal
swelling in the canine-premolar region (Fig. 1). It was determined that the lateral and first-second premolar teeth in the
region were found to be vital according to the results obtained from the electrical vitality test . A panoramic radiograph
showed a well-circumscribed, unilocular radiolucent area extending from the apex of the right upper first incisor tooth
to the apex of the right maxillary first molar. A apical resorption was observed in teeth numbered 21, 22, 24 and 25 (Fig.
2)
As clinical and radiographic evaluation, a dentigerous cyst was considered in the lesion in the right maxilla. CBCT images
showed 22.8x22.8x22 mm in size, regular borders, surrounded by sclerotic line, radiolucent lesion. The lesion caused
destruction in the nasal fossa base. There was expansion in buccal and palatinal cortical bones in the related region.
The root resorption was observed in the teeth associated with the lesion (22 24 25) and the lesion was associated with
crest mucosa in the extracted tooth region (23) (Fig. 3)
Under local anesthesia lesion was excised and specimen was sent for histopathological examination and AOT was
diagnosed (Fig. 4).
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Figure 3: CBCT Images

Figure 4: Excised Lesion

Discussion and Conclusion
AOT is a rare tumor of the maxillofacial region and constitutes 2.2% -7.1% of all odontogenic tumors. Two-thirds of the
AOT cases are associated with the implacted canine tooth, whereas in our case there is no implacted tooth in the related
region. The lesion in our study was caused by buccal- lingual cortical expansions, root resorption in premolar teeth, and
buccal cortical perforation Differential diagnosis is made with dentigerous cyst, unilocular ameloblastoma, keratocystic
odontogenic tumor, ameloblastic fibroma, ameloblastic fibroodontoma. Dentigerous cyst, unicystic ameloblastoma,
ameloblastoma, and ameloblastic fibroma are most common in the posterior region of the mandible and are related
in most cases with the third molar. Nonetheless, AOT takes place predominantly in the anterior maxillary region and is
associated in 2/3 of cases with a canine tooth Cone beam computerised tomography scan provides the preoperative
evaluation, provisional diagnosis and the planning and execution of the surgical procedure.
In conclusion, a rare case of a radiolucent appearance, root resorption and sclerotic border was reported. Even if
histopathology can provide confirmation of the diagnosis, plain radiographs and especially CBCT have a great deal of
recognition these lesions.
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OF A CASE OF MANDIBULAR FIRST MOLAR WITH THREE ROOTS
Shu-Yu Chen¹ Yi-Hsin Lui¹ Ming-Gene Tu¹,²

¹China Medical University- Department of Endodontics, Taichung, Taiwan
²School of Dentistry, China Medical University, Taichung, Taiwan.

Introduction
A good knowledge of root canal anatomy facilitates successful endodontic treatment. According to previous literature
and clinical experience, there is a certain rate of failure of root canal treatment attributes to missing canal. And for daily
clinical practice, searching root canal is always a commonplace and difficult challenge. Advanced imaging techniques
like CBCT offer an imaging technique of choice for the management of endodontic disease, and it appears superior
validity and reliability in the management of diagnosis and problem.
Case
A 33-year-old female patient referred from local dental clinic to the Department of Endodontics, China Medical
University Hospital with a chief complaint of pain in the lower left posterior tooth region for 1 month. The patient
denied any major systemic disease.
A intraoral periapical radiograph shows ill access opening of the left mandibular first molar and a vague image of the
distal root canals (Fig 1 A, B). The clinical diagnosis of necrotic pulp was made, and root canal therapy was planned.
A CBCT (Planmecaa) was arranged (85KV, 6mA, 512x512; 0.155 mm slicing) and, a 3D reonstruction of this tooth by
ImplantmaxTM (Figure 1 C, D).

Fig.1 DIagnostic film (A); radiopaque 2D image of MB canal (B),
CBCT 3D image (C); tooth reconstructing for dynamic
evaluation (D)

Fig.2 Moving the tool bar downwardly from the occlusal to the
apex: level of chamber floor (A); CBCT showed DL root canal
clearly (B); apical root canal part of the DL root (C)

Fig.3. Calculating the orifice distance betwenn DB to DL from mesial view (A) and occlusal view (B)
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Figure 4. Calculating the orifice of DL by using sofware and long axis along the DB root set up (A);
tentative drill path design of the DL canal by the sofware (B)

Result
The cross-sectional plane was adjusted by moving the tool bar downwardly from coronal to the apex level in order to
identify the location of DL root. by using the software, we stimulated and measured the distance between canal office
of DB and DL canal (Figure 3. A, B), so does the angle between yhe long axis of DB and DL root (Figure A A, B). After
five appointments of treatment, patient was free of symptom and sign, and root canals were obturated by using warm
vertical compaction method. (Figure 5 C) No obvious discomfort was mentioned at postoperative three months follow
up. (Figure 5 D) Thus, a careful understanding and diagnosis of canal anatomy is of most importance by using shifting
2D periapical radiographs and CBCT assessments for successful management of such cases.

Figure 5. Diagnostic film (A); WL determination (B): RCF by warm G-P comaction (C); 3 months post RCF (D)

Conclusion
A careful understanding and diagnosis of canal anatomy is of utmost importance by using shiffing 2D periapical
radiographs and CBCT assessments for successful management of such cases. According to Tu’s study, the prevalence
of permanent three-rooted mandibular first molars of Taiwanese people was 33.33% by using CBCT study. Clinicians
should pay more attention to deal with disto-lingual root canal of the mandibular first molars Taiwan.
With scientific and technological progress, Cone-Beamed Computed Tomography (CBCT) has become an accessible
equipment in hospitals/clinics in Taiwan. This 3-dimensional diagnostic imaging technique has been established in a
growing number of fields in dental medicine. The kind of intraoral radiography offers an imaging technique of choice for
the management of endodontic disease, and it appears superior validity and reliability in the management of diagnosis
and problem solving.
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The orthognathic surgical treatment pursues major objectives such as functionality, aesthetics and stability of the results
and the achievement of these goals could be considered a therapeutic success (1). The new jaws relationships following
orthognathic surgery may lead to functional changes of the masticatory system. As a result, masticatory muscles can
adapt to the new situation, or on the contrary, they could create adaptations of the skeletal structures with negative
consequences on the stability of the treatment. Several studies have revealed the effects of muscular contraction on
the surgical outcomes (2), but a broader understanding of the biomechanical changes in orthognathic surgery is still
needed.
The ultrasound (US) has been proposed as an alternative method to MRI to determine the muscular volume. Many of the
comparative studies showed a high reproducibility and accuracy of the US for the evaluation of the masticatory muscles
(3). Although it is a non-invasive method, also widely accepted by the patients due to its reduced cost and simpler
use technique, there is still limited evidence on the usefulness of ultrasonography for the assessment of the muscular
volumetric changes in orthognathic patients. One explanation could be the fact that the acquisition and display of 3D
data US sets requires new performance and technological optimization of the equipment. Another factor that may
affect the US images is the background texture in sonographic images, called «speckle,» which is produced by a variety
of effects, including acoustic interference (4).
Using ultrasonography, the present study aims to evaluate the early and long-term post-operative changes of the
masticatory muscles size in patients with orthognatic surgery for Angle Class II and Class III malocclusion.
Material and Methods
A number of 26 patients aged between 19 and 40 years old, with Class II or Class III malocclusion, who underwent a
bimaxillary orthognathic surgery at the Department of Maxillo-Facial Surgery, in Cluj Napoca, Romania, between 20162017, were included (See: Ethical approval 126/18.03.2017).
Three US examinations were performed by the same operator, using Philips HD ultrasound machine with 7.5-10 MHz
linear transducer. The first US examination was performed before orthognathic surgery (T0), followed by an early postoperative examination at one month (T1) and a late post-operative examination at 6 months (T2). The subjects were
examined in a supine position with their head in a slight extension and the Frankfurt plane aligned vertically to the
examination table surface. The subjects were asked to occlude gently for a relaxed state of the masticatory muscles
during the examination and the transducer was placed perpendicular to the skin surface, with minimal pressure, in
order to obtain images in two planes.
All measurements were performed bilaterally for the following masticators muscles: masseter, anterior belly of the
digastric, mylohyoid and geniohyoid muscles. For the floor of the mouth muscles, the transverse section of muscles
was obtained at middle distance between the mentalis of the mandible and the superior palpable edge of the thyroid
cartilage. The longitudinal US image of the muscles was obtained by rotating the transducer in the longitudinal plane
of the masticatory muscles. The muscle length (antero-posterior diameter) was measured on longitudinal images and
the width (medio-lateral diameter) and depth (cranio-caudal diameter) of the masticatory muscles were measured
on transverse sections (Figure1). For the masseter muscle, the longitudinal diameter (length) was evaluated from
the zygomatic bone to the mandible insertion, whereas the width and the depth were measured with the US probe
at the maximum width dimension on the transverse sections. The mean differences between the pre-operative and
postoperative dimensions of the masticatory muscle were calculated and the statistical differences were tested by twosample t-test and post-hoc Bonferroni correction using SPSS Statistics (SPSS Inc. Chicago.USA).
Results
The overall measurements revealed statistically significant dimensional changes of the masticatory muscles located
in the floor of the mouth occurring after orthognatic surgery (p<0.05). Postoperatively, mean differences were lower
than 15 mm in length and 5 mm in width and depth. Higher differences were observed at one month postoperatively
compared to late postoperative evaluation done at six month. In our study, the size of the masseter muscle did not
change significantly after the orthognatic surgery. The evaluation of the mean differences showed that the masseter
and mylohyoid muscles tend to become shorter and thickened while digastric and geniohyoid muscles were generally
elongated and thinner. (Figure 2) There are no significant post-operative differences in the length or width of the
masticatory muscle in Class II compared to Class III patients. (Figure 3) However, the changes in length that follows
orthognatic surgery for Class III were lower compared to Class II malocclusion.
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Figure 1: Coronal image of the suprahyoid complex

Figure 2: The post-operative changes of the masticatory muscles
dimensions at one month (T1) and at 6 months (T2) after
orthognatic surgery

Figure 3: The comparative changes in length (a) and in width (b) of masticatory muscles at one month (T1)
and at 6 months (T2) after orthognatic surgery for Angle Class II and Class III malocclusion

Discussion
Our results suggest that the major changes occuring in orthognathic surgery involve the length and width of the
suprahyoid muscles, one month after the surgical intervention. This was accomplished primarily by stretch at the
muscle-bone interface and at the muscle-tendon interface. (6) After muscle lengthening, the connective tissues within
the muscles became stretched. (7) Once the connective tissues have reached the limit of their extensibility, the muscle
fibers themselves become stretched which could explain the more evident changes of muscles one month after the
surgery.
Conclusions
In conclusion, the dimensional changes of the extrinsic muscles of the floor of the mouth revealed by our results are
extremely important for a better evaluation of the factors that could influence the long term stability of surgical results
in orthognatic surgery.
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Aim
The purpose of this presentation is to report two different types of fibrous dysplasia cases with characteristic clinical,
radiologic and histologic features.
Material and methods
abnormal-appearing bone.[1]. Mutation in GNAS1 (adenylate cyclase-stimulating G alpha protein) has been associated
with FD based disorders. [2]. FD can be monostotic, polyostotic or craniofacial due to number and type of the affected
bones. If the lesion involves only mandible, a diagnosis of monostotic FD easily can be made, contrary to
maxillar lesions where FD can affect adjacent bones like zygoma easily therefore ‘craniofacial FD’ term is described.[3].
Most lesions of FD are monostotic. It is usually asymptomatic and diagnosed incidentally. Clinical presentation may
occur at any age, with the majority of lesions being detected by the age of thirty years.[4]. Radiologic investigation
included panoramic radiography and cone beam computed tomography (CBCT).
Results
Case 1
Patient 1 was 18 years old and presented with an asymptomatic intraoral swelling in right maxillary alveolar process.
(Figure 1). The overlying mucosa was intact and in normal color and hard on palpation. Panoramic radiographic
examination revealed a lesion with ground-glass appearance extending from tooth 13 to tuber maxilla. Teeth 13 and
15 were displaced and 14 was dilacerated. (Figure 2).

Figure 1: Intraoral view of Patient 1, revealing unilateral buccal swelling located
at right maxillary premolar-molar region and covered with normal mucosa.

Figure 2: Panoramic radiography of Patient 1, revealing a well-defined ground glass appearing lesion extending
from right maxillary canine to tuber maxilla region, in addition right maxillary sinus appeared to be affected by the lesion
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In axial and coronal CBCT images homogeneous radiopaque lesion causing buccal expansion was realized. The cortical
bone was thinned but intact. (Figure 3 A,B). The zygomatic bone was invaded and expanded. Also the lesion was
extending to the right maxillary sinus. The spaces of maxillary sinus and orbita were reduced. (Figure 3 B) Additionally
affected sphenoidal bone was realized in sagittal section CBCT images. (Figure 3 C).

A

B

C

Figure 3A: Axial CBCT image showing the expansion of right maxilla.
Also invasion of right portion of the sphenoidal sinüs was realized.
Figure 3B: Coronal section CBCT image indicating invasion of right maxillary sinus and zygomatic bone expansion.
Figure 3C: Sagittal section CBCT image both confirming the ground glass appearance and
revealing reduced maxillary sinus space and expansion of the sphenoidal bone.

Case 2
Patient 2 was 57 years old and attended with the chief complaint of ill-fitted maxillary partial denture. Intraoral
examination revealed firm, asymptomatic swelling on the left maxillary premolar- molar region. The overlying mucosa
was also intact.
Panoramic radiographic examination revealed a heterogeneously radiopaque lesion extending from edentulous
premolar region to the tuber maxilla. (Figure 4).

Figure 4: Panoramic radiography of Patient 2, revealing a lesion presenting ground glass appearance.
Also expansion of the alveolar process was realized.
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Figure 5A: Axial CBCT image showing thinned but intact cortical bone and heterogeneous nature of the lesion.
Figure 5B: Coronal section CBCT image revealing the palatal expansion of the lesion.
Figure 5C: Sagittal section CBCT image conforming the ground glass appearance and indicating the expansion of alveolar bone.

Conclusion
Both pathology reports of the patients were compatible with FD. Contour correction performed on Patient 1 while
periodic follow-ups were suggested for Patient 2. CBCT can show the borders, size, and density of the FD lesions with
high accuracy rate, thus it is a very valuable method for diagnosis and follow-up of FD cases.
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Radiation therapy is a widely used technique as a primary or adjunctive treatment therapy for a wide spectrum of
maxillofacial and head and neck malignancies. Depending on the location of the primary tumor the irradiated area may
present with a variety of complications. Among these complications a frequently occurring one is osteoradionecrosis of
the irradiated or adjacent areas
The patient , a 40 years old quadraplegic female, presented at the Maxillofacial Surgery Clinic of the Aristotle
University of Thessaloniki in July 2017. The medical history of the patient included a squamous cell carcinoma of the
rhinopharynx in 2005. The Ca had been operated on successfully in 2005 and the patient had done both chemotherapy
and radiation therapy after surgery. The patient was sent for an ENT assessment since the major symptom was a heavy
ear infection with purulent excretions and ottorhea. After the clinical examination by the ENT specialists she was given
a combined quinolone treatment. Though the symptoms subsided they remained and the patient still had clinical
findings. Since the symptoms remained the patient was sent for a CT scan. The CT of the patient showed localized
osteonecrosis of the tympanic section of the temporal bone. In the radiographs the condylar head was intact.
The surgical procedure started with an preauricular incision with temporal extension. The zygomatic arch was prepared,
and the anterior and posterior articular eminences were revealed. The condyle was reached and was surgically removed.
Together with the condylectomy the tympanic bone was assessed. A bone residue was removed from the tympanic
bone. The posterior articular eminence was smoothened. The surgical field was cleaned and antibiotic powder was
placed in situ together with hemostatic gauze. The area was sutured and cleaned and the patient was sent for recovery.
After three days there was a second bony residue removed from the external acoustic meatus anterior and low surface.
There was otorhea which stopped a week after the surgery.
Conclusion
We present the images and the diagnostic yield from them pre and post operatively and discuss the case presented
from the radiographic point of view. Oral and Maxillofacial radiologists should be alert of such cases and be able to set
a correct diagnosis from the area of the temporal bone.

Frontal and sagittal images demonstrating
extended free gas bubbles situates within
the soft tissues of the temporal bone
surrounding the temporomandibular joint

Free gas bubbles seen also in the horizontal
sections of the TMJ
Fat stranding of the adjacent fat tissue and
Disruption of the anterior osseous wall of
the external auditory canal.
Presence of debris and material within
te canal are easily seen on the horizontal
sections
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Coronal sections of the TMJ and surrounding tissues which demonstrate the involvement of the soft tissues around the joint
and the fat stranding of the area
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Introduction and objectives
Computer based test and the examination of the multiple choice have been using for the examination of students.
However, those system was huge or complicate and high cost. Therefore, those system could use for few times such as
final examination each period. It was difficult that those system was used for the practice of the examination for student.
Furthermore, security of the system was very important because the question was not only kept the confidence, but
all so there were privacy of the patient. Those reason, it was difficult for medical student that those system was used
conventional internet e-learning system. If there were tiny system, it would be very useful for the education of the
student.
The aim of this developing is the tiny e-learning system for the practice of the examination for medical student. Those
features were needed small size, easy operation and low cost.
Materials and Methods

Result
Over 400 multi choice questions were registered in this database. And over 400 students were used. totally over
100,000 questions were delivered to the viwier. The images data and video data such X-ray images and 3D images
could provide. Any browse could run interactive. First, a question was shown the browser. When the student submit
answer, the answer and explanation were feedbacked. then the student could learn those comments.

Minimum Structure

Students were using the e-learning system

Conclusion
The feature ofthe developed e-leaning system was tiny, easy, low cost and secure.
And the images data and video could use. Therefor, very useful education for beginner of the radiology.
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MULTIPLE DEVELOPMENTAL DENTAL ANOMALIES
IN A NON-SYNDROMIC PATIENT: A CASE REPORT
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Aim
Non-syndromic multiple supernumerary teeth are a rare occurrence, as supernumerary teeth are usually associated
with cleft lip and palate or other syndromes such as cleidocranial dysplasia, Gardner’s syndrome, and so on. They can be
supplemental (appearing natural teeth), conical, tuberculate or molariform. This report presents a case of patient who
has multiple supernumerary teeth and developmental anomalies of canines and incisor teeth not associated with any
syndrome.

Figure 1. Panoramic view of patient

Figure 2. Periapical radiograph (lower left region)

Figure 3. The axial, coronal, sagital and 3D CBCT images of the mandibular anterior region

Figure 3. The
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Material and Methods
A 19-year-old male patient was referred to us with a main complaint of irregular teeth and unaesthetic smile. On
radiographical examination, four additional impacted supernumerary teeth with an abnormal morphology were
detected close proximity to bilaterally mandibular and maxillary canine teeth. In addition; on clinic and radiographic
examinations, it was noticed that developmental enamel anomalies of incisor teeth. All canine teeth had dilacerated
crown-root and developmental enamel anomalies. In the present case, no relationship could be made between dental
findings and systemic, metabolic or syndromic diseases.
Results
Multiple supernumerary teeth and developmental anomalies were detected routine clinic and radiographic examination.
With clinical and radiographic examination the patient’s treatment plan was made and directed to the relevant clinics.
Conclusion
The clinic and radiographic examination are important for detection of anomalies, determination their properties and
proper treatment planning. Besides, a detailed evaluation, such as the use of different imaging methods were useful for
the detailed information about dental anomalies.
References

1. Srivatsan P, Babu NA. Mesiodens with an unusual morphology and multiple impacted supernumerary teeth in a non-syndromic patient. Indian
Journal of Dental Research. 2007; 18(3): 138-140.
2. Ghasempour M, Hemmati S, Gharekhani S, Mooudi E. Multiple developmental dental anomalies in a non-syndromic patient: Report of a rare
simultaneous occurence. J Dent (Tehran). 2015 May; 12(5): 379-384.
3. Mali S, Karjodkar FR,Sontakke S, Sansare K. Supernumerary teeth in non-syndromic patients. Imaging Sci Dent. 2012 Mar; 42(1): 41-45.

205

Poster 111

FIRST REPORT OF LATERAL NASAL WALL PNEUMATIZATION
KÖSE Emre¹, DÖNMEZ Özge¹

Department of Oral and Maxillofacial Radiology, Faculty of Dentistry, Adnan Menderes University, Aydın, Turkey

1

Introduction
Pneumatization is defined as air-filled cavities inside bone tissue [1]. The skull contains numerous pneumatized regions
including paranasal sinuses, nasal cavity, sphenoid bone, zygomatic arch and temporal bone [2, 3]. In nasal cavity,
pneumatization can be seen in nasal septum and conchas which is called concha bullosa. Concha bullosa is the most
frequent variations of nasal cavity also known as a middle turbinate pneumatization[4, 5]. In the literature review, we did
not find any report about the pneumatization of lateral nasal wall. Accurate radiologic examination is so important to
differentiate pathological conditions from normal variants. In this case report, unilateral pneumatization of lateral nasal
wall was reported for the first time in the literature with cone beam computed tomography images.
Case
38 year-old female patient was admitted to our clinic with a complaint of bilateral upper third molar pain. A radiolucent
area was observed in left nasal region during panoramic radiograph examination(Fig.1). There was no history of surgical
procedure in nasal region. Her medical history was unremarkable. In cone beam computed tomography images,
pneumatization within mucosal thickening was diagnosed in left nasal wall (Fig. 2). In multiplanar CBCT sections, air
cavity was measured approximately 10 mm in diameter with well-defined borders, nonexpansile and nondestructiv
characteristics (Fig. 3). Additionally, coronal scans showed a slightly deviated septum to the left, and hypertrophy of the
left middle and inferior turbinates. Floor of bilateral maxillary sinuses were normal without any mucosal thickening (Fig.
4). Patient was informed about the variation and no treatment was initiated.

Figure 1. Panoramic radiograph
(red arrows show the pneumatization)

Figure 2. Axial view of CBCT (red arrows show the
pneumatization)

Figure 3. Coronal view of CBCT
(blue and red lines show dimension of pneumatization)

Figure 4. Sagittal view of CBCT
(red arrows show the pneumatization)
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Discussion
Nasal cavity variations may represent potential risk for surgical procedures[6]. Pneumatized areas are minimal resistant
sites that can cause drainage deficit which can be resulted chronic sinusitis, thereby awareness of these kind of variations
is important to prevent complications of surgical treatments. Enlargement of nasal turbinates, nasal septum variations
and mucosal inflammations can obstruct maxillary sinus ostium and may impede ventilation and mucociliary clearance
from the sinuses which resulting maxillary sinusitis [7,8]. In our case, mucosal thickening or osteomeatal obstruction was
not observed. Plain radiographs are often insufficient to visualize facial bone structures because of complex anatomy
and superimpositions [2, 6, 9]Cone beam computed tomography examination is substantial to identify these kind of
variations and determine their relations with adjacent anatomical structures.
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Introduction
Incontinentia pigmenti (IP) or Bloch-Sulzberger syndrome is a rare herediter genodermatosis which is X-linked dominant
and caused by mutation in NEMO (IKK-gamma) gene[1]. It is restricted to females due to X-linked dominant inheritance
and usually lethal for males even in prenatal term[2].IP is a disease characterized with ectodermal dysplasia[3]. This
syndrome is a multi-systemic disease and skin involvement occurs in all patients[4]. In addition, ectodermal tissues may
be affected. Phenotypic expressions of this disease include skin or cutaneous manifestations (Blaschko lines), dental,
oral, ocular, hair, nail anomalies and also central nervous system may be affected. Stage of cutaneous manifestations
constitute the major diagnostic criteria whereas dental anomalies are the minor[5]. Dental anomalies effects both
primary and permanent dentition. Most common odontological finding is oligodontia. Crown abnormalities can be
seen in central and lateral incisors and canines[6]. Delayed eruption is another frequent dental anomaly in IP[7]. Patients
with oligodontia frequently show decreased occlusal vertical dimension because of inadequacy of maxilla and mandible
which is resulted poor aesthetic and function[8].
Case
A 18 years old female patient who has IP diagnosis admitted to our clinic with poor aesthetic of her teeth. In her extraoral
examination, cutaneous and hair lesions were detected. Nail distrophies and hyperkeratosis of hand skin were also
identified. In her clinical and radiographic examination, oligodontia and conical shaped central and lateral incisors,
and canines were observed. She had class III malocclusion. Therefore a multidisciplinar treatment approach has been
planned for the patient. Firstly orthodontic separation was performed to obtain a sufficient space for implants before
surgery. After implant placement, fixed prosthesis were applied to obtain function and aesthetic. The patient had no
problems in her first and second year follow-up.
Discussion
With respect to staging of skin lesions, differential diagnosis of IP includes different types of epidermolysis bullosa and
bullous bacterial infections, herpes simplex and varicella zoster infection, congenital syphillis, other types of ectodermal
dysplasia, papillion lefevre syndrome [5,9]. Teeth morphology, laboratory results, systemic symptoms and characteristic
skin manifestations are subtle points to discriminate IP from other diseases mentioned as differantial
diagnosis. In patients with IP, different types of dental anomalies should be treated with a multidisciplinary approach.
Patients can indicate alterations in both primary and permanent dentition.
Agenesis or loss of primary teeth without replacement of permanent teeth and abnormalities in dental arches are the
significant point of the treatment plan to establish a functional, aesthetic and sustainable oral and dental health[6]. Our
patient was also treated according to this approach
Conclusion
We must consider this conditions in all diseases characterized with ectodermal dysplasia to exclude dental and oral
issues to be a major health problem. In order to provide a appropriate diagnosis and traetment for IP patients, physicians
should know the specific characteristics of the disease.

Figure 1 a. Skin and b.hair lesions in our patient
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Figure 2 a. Conical shaped central and lateral incisors and canine - b. oligodontia

Figure 3 Panoramic radiograph of final treatment

Figure 4 Clinical appearance offinal treatment
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Introduction
Central giant cell granuloma (CGCG) is an uncommon intra-osseous lesion (1). The etiopathogenesis of CGCG is unknown
but it has been suggested that it is the result of an exacerbated reparative process related to previous trauma and
intraosseous haemorrhage that triggers the reactive granulomatous process (2). The lesion is commonly seen in children
and young adults with a gender predilection for females. It occurs more often in thevmandible and the majority of the
lesions appear anterior to the first permanent molar region, often crossing the midline and practically all occur in the
tooth bearing area (3).
Histologic apperance consists primarily of firoblasts, numerous vascular channels, multinucleated giant cells, and
macrophages (1).
Despite CGCG is a benign reactive osseous lesion, it has been classified into two types based on its clinicradiologic
features into a slow growing asymptomatic, nonaggressive lesion, and an aggressive type encountered in younger
patients which is painful grows rapidly into a large size, perforating the cortex causing root resorbtion with a tendency
to reoccur (4).
The radiographic features of CGCG consist of a multilocular or, less commonly, unilocular radiolucency of bone. The
margins of the lesion are relatively well demarcated, often presenting scalloped borders (5).The periphery shows no
evidence of cortication and the internal structure occasionally contains granular bone organized into ill defined wispy
septa dividing the internal aspect into compartments creating a multilocular appearance (6).
The aim of the report is to describe clinical, radiographic, histopathological features and treatment protocol of intralesional steroid injections of a CGCG of the mandible.

Figure 1. Periapical radiography of the patient
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Case report
A 24-year-old male patient referred the department of the dentomaxillofacial radiology department with complaint
of pain in left mandibular premolar area. The medical, social, and family history was unremarkable. Panoramic and
periapical radiographs revealed an osteolytic bone lesion with unilocular radiolucency in the left mandibular premolar
region. Also, slight displacement was observed on the root of first premolar tooth, in opposite direction from its normal
position. It was also observed that root canal treatment was performed to the undecayed first premolar tooth (Fig 1).
In order to have a definite picture, a cone beam computed tomography (CBCT) was taken (Fig 2). CBCT images with small
FOV showed buccal cortical bone destruction and lingual cortical bone thinning in the region of interest. The patient
referred to oral and maxillofacial surgery department for treatment. The lesion was diagnosed histopathologically by
incisional biopsy and subsequently treated with intra-lesional steroid injections.
Treatment consisted of injections with 40mg metilprednisolon sodium succinate (Prednol 40mg, Mustafa Nevzat,
İstanbul) and articaine hydrochloride (Ultracaine DS, Sanofi, İstanbul). Injections were administered via a needle for
six sessions for six weeks. The lesion progressively showed signs of reduction during the follow-up period after the
injections had been administered. Radiographic examination revealed that a small area of the lesion had been trapped
inside the new bone formation (Fig 3).

Figure 2. Axial, sagittal and 3D Volume rendering of CBCT images of the lesion. (A,B and C)

Figure 3. Control Panoramic view of the lesion
Discussion
CGCG was classified as a true neoplasm and a reactive proliferative process because of its histologic features, dynamic
biologic characteristics, and variable clinical patterns (7).
The radiographic appearance of CGCG is not pathognomonic and specific. Lesions such as ameloblastoma, brown
tumor of hyperparathyroidism, aneurysmal bone cyst, odontogenic myxoma, Ossifying fibroma and cherubism, needs
to be differentiated The treatment also presents multiple factors to be taken into account (extension, location, lesion
aggressiveness, and systemic state of the patient) that will determine the success or failure (8). The surgical approach is
still widely popular, and poses a more aggressive-type treatment.
According to the literature, the fastest and most effective treatment of GCCG wounds has involved corticosteroid
injections (9,10,11) The use of corticosteroids stop bone reabsorption through inhibition of lysosomal protein production
by the giant cells, apoptosis induction of the osteoclastic-like cells, and an inhibition of the transcription factors. We
were successfully able to control the lesion without the need of gross surgical intervention.
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Conclusion
The use of intralesional corticosteroids is a less invasive alternative to surgery, especially for young patients. This
technique is very well-tolerated.
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Introduction
Traumatic bone cyst is a non-neoplastic lesion of the jaws (1). It is known by different names in literature by time as
haemorrhagic, solitary, extravasion and simple bone cyst (2). It is characterized by a bony cavity with no epithelial
lining, and may contain fluid and small amounts of tissue (3). It is usually asymptomatic, and is often detected during
routine radiological examination, most frequently in the 2nd and 3rd decades of life (2). While some studies have
found no gender predilection, some have reported a male predominance (4,5). In the maxillofacial region, the lesion
is predominantly seen in the mandible, more frequently involving the posterior region (6) and less common in the
anterior mandible (7). The exact etiopathogenesis of the lesion is still unknown, though the role of trauma is often
associated (10).
Radiographically, traumatic bone cyst usually appears as a multilocular or unilocular radiolucent lesion with an irregular,
well-defined or ill-defined border and with or without a sclerotic lining around the periphery of the lesion (1,2) The
characteristic feature of the lesion is radiolucent image scallop between the roots when several teeth are included (8).
Root resorption is uncommon (1).
The aim of the report is to describe clinical, radiographic and surgical features of a case of traumatic bone cyst.
Case report
A 16-year-old female patient referred to the department of dentomaxillofacial radiology for routine dental care. The
medical, social, and family histories were unremarkable. Panoramic radiography revealed an unilocular radiolucent
lesion extending from the inferior aspect of apices of lower right canine and premolar teeth, above the inferior border
of mandible (Figure 1). The cavity’s borders were ill defined. The lesion was
asymptomatic and no cervical lymphadenopathy was detected. All the teeth were
vital on electric pulp testing. On intraoral examination, no swelling or draining sinuses were present and the overlying
mucosa was normal.The patient’s history of trauma was not certain.
In order to have a definite picture, a cone beam computed tomography (CBCT) examination was performed. CBCT
images showed buccal, lingual cortical bone thinning and slight expansion of the mandible (Figure 2 and Figure 3). The
lesion measured approximately 13x9,40x26,88 mm in dimension.
The patient was referred to oral and maxillofacial surgery department for treatment. Surgical exploration was done
under local anesthesia. Surgical operation revealed an empty cavity. The walls were curetted to induce fresh bleeding
and wound was primarily sutured.

Figure 1: Cropped panoramic viex of the patien

Figure2: Axial CBCT images of the lesion
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Discussion
The traumatic bone cyst, an uncommon lesion of the jaws, belongs to the category of ‘pseudocyst’ owing to its lack of
a lining epithelial membrane (9).
Aetiology of the traumatic bone cyst is uncertain and many hypotheses have been proposed in literature, including
cystic degeneration of fibro-osseous lesions, intraosseous vascular anomalies, alteration of bony metabolism and low
level of infection. The most widely accepted theory, though far from being based on evidence, is that trauma is followed
by intramedullary haemorrhage that fails to organise leaving an empty cavity (1,10).
Lesions are generally asymptomatic, however, few authors have reported symptoms including pain, tooth sensitivity,
paraesthesia and delayed displacement of the inferior dental canal (1).
The radiographic features of traumatic bone cyst, are not diagnostic and may be confused with a variety of odontogenic
and non-odontogenic radiolucent jaw lesion (3). The lesion may have an apperance especially similar to an odontogenic
keratocyst. However, the odontogenic keratocyst usually has a more defined cortical boundary, resorbed and displaced
teeth and, they occur in an older age group (8) .
The diagnosis base on radiographic and surgical observation, due to the histopathologic apperances are not
characteristic (8). A simple surgical intervention and careful curettage to induce bleeding can itself lead to resolution of
smaller lesions. For larger lesions other alternatives like bone grafting or the use of synthetic have been suggested to
fill the bone cavity (9).

Figure 3: Cross-sectional images of the lesion

Conclusion
In the maxillofacial skeleton, a radiolucent lesion has many differentials; surgical and histopathological exploration is
necessary for diagnosis. Simple surgical intervention and careful curettage are usually definitive for the management
of traumatic bone cyst.
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Introduction
Sturge Weber syndrome (SWS) was described by Schirmer, in 1860. Later it was specified by Sturge in 1878. SWS is a rare
congenital neurocutaneous syndrome which is seen approximately 1 per 50,000 and defined at birth in the presence
of facial angioma in the trigeminal nerve area. (1,2). SWS’ etiology is unclear, it is supposed that it is caused by the
abnormal persistence of an embryonal vascular plexus of the neural tube. The disease is characterized with facial portwine stain. It is also called facial angioma which is usually unilateral (63% of cases) but it may be bilateral (17%) (3,4). We
report a case presenting uncommon clinical and radiographic features.
Case Report
A-18-year old male patient who had a Sturge Weber syndrome was referred to Department of Maxillofacial Radiology,
Istanbul University Faculty of Dentistry.
In physical examination, it was revealed a large purplish discolariton which is known as port-wine stain (naevus
flammeus) on the left side of his face (Figure1).
Intraoral examination was showed the ipsilateral gingival hemangioma with malocclusion.
On the radiological examination we detected taurodont teeth and asemptomatic enlargement of maxilla on the left
side (Figure 2). SWS with taurodontism is an exremely rare condition.

Figure 1: Clinical photograph shows facial port wine stain and
hemangioma in the ipsilateral maxilla

Figure 2: Orthopantomograph reveals the taurodont teeth
which has double root in the mandible. Look, there is an
expansion in the left maxilla

Conclusion
Sturge-Weber syndrome is a disease which affects oral cavity with vascular lesions. It may be seen with clinical features
such as ipsilateral port-wine stain, malocclusion and asymmetry. However the feature which is most usually seen
is gingival hemangioma. In this patients have a critical risk of hemorrhage during the surgical operations. Dentists’
awareness of SWS is significant for oral diagnosis, complications and treatments.
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Introduction
The neoplasms of the salivary glands account for 2% of head and neck tumors and 0.6% of all tumors in the body.1
Parotid pleomorphic adenoma is the most common slow-growing benign neoplasm of the salivary glands.1 It constitute
approximately 80% of benign parotid gland. Usually occurs in peoples of all ages, and the highest incidence is in the
fourth to sixth decades. In old age it occurs more frequently in males than in females patients. These tumors are most
often diagnosed and treated when the tumor is small (<4 cm), mobile, and located in superficial lobe. These benign
mixed tumors are characterized by cellular polymorphism and composed of an epithelial and myoepithelial cells and
connective tissue component.2
Case presentation
A 42 year-old female patient referred to our clinic with a mass on the right buccal mucosa. In clinical examination; a
painless solid mass located on the right buccal mucosa was palpated and an asymmetry of the patient’s face was noticed.
(Figure 1) Panoramic radiographic examination did not reveal any abnormality. To further assessment, ultrasonography
(US) and magnetic resonance imaging (MRI) was performed. US findings showed that the mass adjacent to the superiormedial surface of the parotid gland, with 24x20 mm size, isoechoic heterogeneous internal structure, well-defined
borders and minimal internal vascularity. (Figure 2) MRI revealed a large (27 × 25× 20 mm), well-defined, heterogeneous
lesion between the right masseter muscle and mandible. The lesion showed minimal hyperintensity and hyperintensity
on T1 and T2 weighted images, respectively. (Figure 3,4,5)

Figure 1. Photograph of the patient showed the swelling of the right
cheek and the asymmetry of the patient’s face.

Figure 2. US images showed that the mass adjacent to the superiormedial
surface of the parotid gland, isoechoic heterogeneous internal
structure, and minimal internal vascularity.
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Results
After the obtaining the informed consent of the patient, excision of the mass was made by oral surgeon. The
histopathologic features of the excised mass confirmed the diagnosis of pleomorphic adenoma of the right parotid
gland.

Figure 3. T1 weighted images of lesion showed minimal hyperintensity on T1 weighted images.

Figure 4. In coronal slices of T1 weighted images showed that the lesion
was between the right masseter muscle and the mandible.

Figure 5. In axial slices of T2 weighted images demonstrated
heterogenous, hyperintense lesion (red arrow).

Conclusion
Pleomorphic adenoma is the most common salivary gland tumor that affects both major and minor salivary glands.
When the solid mass was present in the buccal mucosa this lesion should be considered for diagnosis. US and MRI are
useful imaging techniques for the diagnosis of this tumour.
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Introduction
Central giant cell granuloma is a benign lesion of the jaws with an unknown etiology. It was hypothesized that the lesion
is not a true neoplasm but merely the result of a local reparative reaction.1 The lesions occur more frequently in females
than in males and are more often located in the mandible than in the maxilla. The age of most patients ranges from 10 to
25 years. In most cases the lesion presents as a painless, slow-growing swelling of the jaw. Pain and sensory disturbances
are rare. Intraorally a swelling with sometimes a bluishbrown aspect can be observed. Displacement of teeth occurs
frequently and can lead to a malocclusion. Radiological findings are diverse, ranging from small unilocular lesions to
large multilocular lesions with displacement of teeth and tooth germs, root resorption, and cortical perforation.2
Case report
A 50 year-old female patient came to our clinic for routine control. Panoramic radiograph showed an unilocular, welldefined, homogenous radiolucency in anterior region of the mandible. (Figure 1) CBCT images with small FOV was
taken for further assessment of the lesion. CBCT images revealed a multilocular, well-defined radiolucency, expansion
of the cortical boundaries and the size of the lesion was 16.99x11.73x12.66 mm. (Figure 2, 3, 4) The lesion started from
the right mandibular first premolar and extending the left central incisor. There was no resorption neither displacement
of the tooth roots was observed. The teeth were vital in clinical examination.

Figure 1. Panoramic radiograph revealed that the oval shaped, unilocular,
well defined with cortical border, radiolucent lesion (arrow) at the anterior region of the mandible.

Figure 2. The cross sectional slices obtained with 1 mm slice thickness and interval was seen.
The lesion started from the right mandibular first premolar tooth and extended to the left central incisor.
Lingual cortex perforation was observed (red arrow).
Neither root resorption nor tooth displacement wasobserved.

Figure 3. The axial slices obtained from CBCT images was shown. The multilocular
radiolucency with well-defined cortical border was clearly seen on the images. Expansion
of the cortical boundaries and perforation of lingual cortex was also observed
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Figure 4. Axial, sagital, coronal planes and 3D model of mandibular anterior region
was seen on multiplanar reconstruction display.

Results
At the end of the clinical and radiological analysis, enucleation was planned for the lesion. Root canal treatment was
performed for the teeth related with the lesion. The excision of the lesion was made by oral surgeon and histopathologic
assessment was performed. The diagnosis was confirmed as a central giant cell granuloma. Figure 5 showed postoperative
panoramic radiograph of patient.

Figure 5. Postoperative panoramic radiograph of patient

Conclusion
The radiographic features of central giant cell granulomas can be similar to a radicular cyst, and it can be misdiagnosed
by general practitioners. It is important to make the right diagnosis and keep patients away from the unnecessary
invasive treatments. Central giant cell granuloma usually occur in individuals younger than 20 years old. In this case the
patient was 50 year-old and the lesion mimicking the radicular cyst.
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Introduction
Cemento-ossifying Fibroma (COF) is considered as a benign tumor, which originates from periodontal ligaments. The
neoplasm consists of fibrous tissue with variable mixture of cementum like spicules, bony trabecule or both. It generally
occurs in third or fourth decades of life. Although central COF are common in the mandible, involvement of maxilla is
unusual (1). Cemento-ossifying fibroma has a definite female predilection with female-to-male ratio as high as 5:1 (2).
The histopathological examination reveals a cellular fibroblastic tissue composed of proliferation of fibroblast, bony
spicules and basophilic masses of cementum like tissues (1).
The lesion is generally asymptomatic until the growth produces a noticeable swelling and mild deformity; displacement
of teeth may be an early clinical feature (3).
The radiological appearance depends upon its maturity. Radiographically COF shows a well circumscribed, expansile
lesion with scattered radiopaque foci in maxilla and mandible (4). Central COF is distinct from other benign fibroosseous lesions of mandible and maxilla (1).
The aim of this paper is to describe a case of a giant cemento-ossifying fibroma of the maxillary sinus and discuss the
differential diagnosis for this condition.

Figure 1: Panoramic view of the lesion

Figure 1: Panoramic view of the lesion

Figure 2: Axial, coronal, and sagittal images of the lesion

Case report
A 45-year-old female patient admitted with complaint of pain and swelling in the right maxillary premolar-molar region
with the same history, 20 years ago. The medical, social, and family history were unremarkable. Intra-oral examination
revealed slight expansion extending from the right first maxillary premolar area to posterior molar area. Physical
examination revealed no abnormalties on the skin and mucosa.
Panoramic radiograph showed a large well-defined radiopaque lesion with radiolucent areas in the right maxillary
premolar–molar region, extending into the maxillary sinus (Fig 1). A CBCT scan was performed in order to observe the
lesion in detail and to have a definite picture. CBCT images showed a large well-defined expansile heterogeneous mixed
lesion in maxillary region on the right side (Fig 2) measuring about 29.60 mm×23.60 mm×22.40 mm in dimension. The
lesion was near the lateral wall of the nasal cavity. There was evidence of destruction of buccal cortical bone wall of the
right maxilla.
The patient referred to oral and maxillofacial surgery department. After incisional biopsy final diagnosis was confirmed
with histopatology as cemento-ossifying fibroma. A complete resection, contouring and follow-up or follow-up alone of
the tumor was explained to the patient as treatment options, and contouring and follow-up was decided.
Discussion
Cemento–ossifying fibroma is an odontogenic tumor which is uncommon in maxilla (5). Lesion in maxilla is usually
more aggressive than mandible (4). The presence or absence of woven or lamellar bone on histopathological section
can be used to differentiate the COF from other osseous lesions (6). Additionally COF may have areas of cementum
appearing as psammoma bodies in a benign fibrous stroma (5). Fibrous dysplasia contain no lamellar bone but rather,
has a woven bone. On the other hand cemento-ossifying fibroma and the ossifying fibroma contain woven bone that is
often rimmed by osteoblasts that have laid down layers of lamellar bone (7).
The recommended treatment for COF includes complete excision of the tumor because of its expansile nature (4). This
tumor is easy to resect because of well circumscribed borders. Some reports have revealed recurrent lesion after the
surgery, thus for some extensive lesions, en bloc resection may be a better treatment choise. However, for rare cases
the recurrent rate is not clear now, Also malignat transformation of COF is extremely rare (8). En bloc resection was not
considered in our patient because she refused the treatment option. One of the reasons for refusal was the large defect
which would of been left after en bloc resection.
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Conclusion
Fibro-osseous pathologies of jaw bone are quite confusing. Maxillofacial radiologist should correlate clinical, radiographic
and histopathologic data to provide a specific diagnosis
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Introduction
Impaction of wisdom tooth is a common condition.
Heterotopic teeth is identified as teeth placed at distance from the dental arch, in a different organ.1 In
this case report, it is aimed to present radiological findings of a heterotopic wisdom tooth.
Case report
A 39 years old female patient was referred to our clinic for a further examination of the radiopaque tooth like mass on
the right side of the maxillary region. The medical, social and family history were unremarkable, as were the result of
physical examination. There was no impacted tooth surgery history about right maxillary wisdom tooth. Panoramic
radiograph showed tooth like radiopaque mass on the right side of the maxillary sinus region. Cone beam computed
tomography (CBCT) was chosen as a further imaging method to examine the area. CBCT images showed an inverted
maxillary molar tooth between the right maxillary sinus lateral wall and posterior of the right zygomatic arch. The tooth
was related to the lateral wall of the right maxillary sinus and was localized in the soft tissue.
Conclusion
Eventhough, impacted tooth in the infratemporal region is a rare case, displacement of a maxillary
third molar into infratemporal fossa is a potential complication of a maxillary third molar extraction.2,3 In both situation
CBCT is a further imaging method to examine the exact placement and morphology of the tooth which placed in the
infratemporal area.

Figure 1. Panoramic radiograph showed tooth like radiopaque mass
which could be tooth or odontoma on the right side of the maxilla.

Figure 2. CBCT axial images showed that the wisdom tooth was related to the lateral wall of the right maxillary sinus.
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Figure 3. CBCT coronal images showed that the wisdom tooth was related to the lateral wall
of the right maxillary sinus and the was located in the soft tissue.

Figure 4. 3D reconstruction of CBCT images
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A CASE REPORT OF EOSINOPHILIC GRANULOMA IN THE ANTERIOR MANDIBLE
MIMICKING RADICULAR CYST: CHARACTERISTIC RADIOGRAPHIC FEATURES
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Purpose
Radiographic appearance of eosinophilic granuloma in the jaw is variable and not specific. It may resemble periodontitis,
radicular cyst, or malignancies. The purpose of this report is to describe the characteristic radiographic features of
eosinophilic granuloma in a 39-year-old male.
Case report
A 39-year-old man visited our dental hospital with pain in the anterior region of the mandible. Intraoral examination
revealed a slight gingival swelling and mobility of the mandibular anterior teeth. A panoramic and intraoral radiograph
showed an ovoid shaped, unilocular radiolucent lesion with a well-defined margin in the alveolar bone of anterior
mandible. This lesion was misdiagnosed as radicular cyst, so the patient underwent root canal treatments of the
mandibular incisors.
This mandibular lesion showed multifocal dissemination, involving the femur, after a one-year disease free period. The
final diagnosis based on histopathological findings was eosinophilic granuloma. Alveolar bone resection and surgical
curettage of the lesion in the femur were performed, respectively. The patient has been periodically recalled for a followup check.

A

B

Fig. 1. A). Panoramic radiograph shows a radiolucent lesion
with a well-defined margin from the left lower lateral incisor to the right lower canine.
B). Periapical radiograph reveals a radiolucent lesion with a non-corticated border and beveled edges.
The distal part of the right lower lateral incisor shows a “floating tooth” appearance.

Fig. 2. Periapical radiograph shows root canal treatment
of the mandibular left central incisor
and right canine.

Fig. 3. An axial CT image shows a focal bony destructive lesion
in the anterior mandible. Destruction of
the buccal and lingual cortex is also observed.
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A

B

Fig. 4. Bone scintigraphy.
A. The initial study shows normal uptake of the radiotracer in the trochanteric portion of the left femur.
B. The one year follow-up study demonstrates an uptake lesion in the left femur.

Fig.5. A. Numerous Langerhans cells, recognized by their grooved, folded, or indented nuclei
with fine chromatin, inconspicuous nucleoli, and thin nuclear membranes, with a few scattered eosinophils
and small lymphocytes are seen (H&E stain, 400×).
The tumor cells are strongly immunoreactive for S-100 protein (B, 200×) and CD1a (C, 200×) in the cytoplasm.
Discussion & Conclusion
Early clinical signs of eosinophilic granuloma can occur in the jaw and a bony destructive lesion might be mistaken for
periodontitis or a cystic lesion. The radiolucent lesion in this case was first diagnosed as a radicular cyst because of the
unilocular lesion with well-defined border. However, careful interpretation of the radiograph revealed its non-corticated
border and floating tooth appearance, resulting in suspicion of a more aggressive lesion.
In conclusion, we insist on the fact that accurate radiographic differential diagnosis of eosinophilic granuloma is critical
to both recognition and proper management ofthis condition.
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Objectives
Dental implant installation in posterior edentulous maxilla is challenging due to the various sinus pathology and
insufficient residual bone height. Also, some studies reported postoperative complications such as sinus membrane
perforation, sinusitis, and implant failure. The aim of study is to evaluate the sinus and implant complications in the
patients with or without sinus pathology after the sinus lift and implant installation.
Materials and Methods
This retrospective study was performed from the clinical and radiographic examination of patients who placed implants
in maxillary posterior area with sinus lift from 2001. 01 to 2016. 12 in Ewha Womans University Mokdong Hospital.
Postoperative follow-up period was 4-10 months. Total 100 patients with 152 implants were included. Sinus membrane
thickness was estimated in panoramic view. Following factors were analyzed.
1) Distribution between the SMT, sinus pathology and patient factors (e.g., sex, age, implant location, ENT treatment
history, bone graft, postoperative complications), 2) Changes of the SMT and sinus pathology between before and after
the surgery, and 3) Implant survival(failure) rate evaluation according to the SMT and sinus pathology.
Results
Preoperative sinus membrane thickness 2mm to 5mm and any sinus pathology doesn’t affect implant failure. In addition,
postoperative increased SMT was returned to normal during follow up period in most cases. Finally, in preoperative
examination, it is important to evaluate the SMT change and sinus pathology to decrease the unexpected complications
(e.g., sinus membrane perforation, sinus infection, and implant failure).
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0
1
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0
0
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0
0
0

0
0
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Bone graft
Yes
No

61
29

31
14

9
5

4
2

1
0

0.972

Complication
(Duplications possible)
Membrane perforation
Acute sinusitis
Air fluid level
Bleeding
Epistaxis

1
0
3
0
2

1
0
0
0
0

0
0
0
0
0

0
0
0
1
0

0
0
0
0
0

0.529

Implant fail

2

0

2

0

0

0.72

Mucosal thickening

Sinus Conditions

MT<2mm

2≤ MT<5mm

5≤MT<15mm

Sex
Female
Male

38
52

38
52

Age
<20
20-39
40-59
60-79
>79

0
10
40
38
2

Implant location
#14
#15
#16
#17
#24
#25
#26
#27
기타(#8)
ENT treatment
pre-op
FESS
med
f/u
post-op
FESS
med
f/u

N=152, implant site
All variables (sex, age, implant location, ENT treatment, bone graft and complications) were not significantly correlated with SMT.

Table 1. Distribution between the sinus pathology and patient factors

Pre operation

Post operation

6 Months follow up

Normal

90

78

94

Mucosal thickness

55

65

51

Mucous retention cyst

6

2

2

Air fluid level

1

3

1

Mucocele

0

0

0

Fail

-

4

4

Table 2. Changes of the SMT and sinus pathology between before and after the surgery
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Fig 1. Changes of the SMT and sinus pathology between before and after the surgery

Mucosal thickening
Sinus Conditions

≤2mm
n(%)

2≤ MT<5mm
n(%)

5≤MT<15mm
n(%)

Mucous retention cyst
n(%)

Failure rate

2(2.2%)

0(0%)

2(20%)

0(0%)

0(0%)

-

-

P

0.72

Air-fluid
level
n(%)

N=152, implant site
SMT did not significantly correlate with either implant failure.
Table 3. Implant failure rate evaluation according to the SMT and sinus pathology
Discussions
Panoramic view is a useful tool in dentistry. Advantages of this radiographic method are lower radiation doses and
costs than CBCT, general availability. Further, it is very useful in the implant planning because it includes information
on both dental arches with the inferior alveolar canals, and the maxillary sinuses to its pathologic conditions. Previous
study showed the most common sinus lesion is mucosal thickening, also known as mucositis. After mucositis, mucous
retention cyst known as antral pseudocyst and air fluid level is common and suggested if mucosal thickening is absent
or mild (< 2 mm), and no history of sinusitis, further evaluation is not required. If mucosal thickening is moderate or
severe and the patient has a history of maxillary sinusitis within the past year or if the thickening extends to the upper
half of the sinus, further evaluation is recommended. About a mucous retention cyst, further evaluation is not required
unless the cyst fills more than 75% of the sinus, in which case the sinus ostium could be compromised. An air-fluid
level suggests possible bacterial sinusitis, so further evaluation is recommended. However, other study demonstrated
that a thin SM is susceptible to membrane perforation during surgery. Considering these points from various studies,
preoperative evaluation of SMT and sinus pathology is important.
For the statistics, The Pearson chi-square test was used to analyze the associations between SMT and the potential
factors. Complication of membrane perforation or postoperative complications was analyzed using the Pearson chisquare test. Relationship between Implant failure and SMT was analyzed by linear by linear association. Followings are
related tables.
Conclusion
In conclusion, unlike the results of several studies, sinus membrane thickening and sinus pathology did not result in
failure of sinus lifting and implantation in posterior edentulous maxilla. However, preoperative evaluation is necessary
to reduce the possibility of postoperative complications. Therefore, preoperative clinical and radiographic examinations
and, if necessary, ENT consultation should be essentially considered.
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CASE REPORT: NASOPALATINE DUCT CYST
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Introduction
Nasopalatine duct cyst (NPDC) is one of the most common developmental cysts in the oral cavity that develops from
the proliferation of embryological epithelial remnants of the duct. Nasopalatine duct cysts are most often detected in
patients between the fourth to sixth decades of life. The cysts often present as asymptomatic swellings of the palate but
can present with painful swelling or drainage.
Radiological findings include a well-demarcated cystic structure in a round, ovoid, or heart shape presenting in the
midline of the maxilla. Surgical enucleation is generally the recommended treatment with pathological findings at the
time of surgery ranging from squamous epithelium alone to a combination of this with respiratory epithelium.
An accurate differential diagnosis of NPDC and apical periodontitis should be performed to define the best treatment
for maxillary anterior teeth. In this case, NPDC was diagnosed during routine radiographic examination.
Case report
A 23-years old male patient, doesn’t smoke and without known sistemic pathology was referred to our department for
routine examination. Panoramic and periapical radiographs showed a well-defined round radiolucency approximately
1-1.5 cm in size with corticated margins in the midline of the maxilla extending from the right maxillary central to left
maxillary lateral tooth was observed and both these teeth tested vital. For further evaluation CBCT assesment requested.

Figure 1: The panoramic image shows a well-defined round radiolucency approximately 1-1.5 cm in size with
corticated margins in the midline of the maxilla.

Figure 2: The periapical radiograph shows well-defined
cyst-like lesion between roots of maxillary central incisors.
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Figure 3, 4, 5: The coronal, axial, sagital slices obtained
from CBCT images was shown.

Results
In this case, NPDC was detected incidentally during routine radiographic examination. While the diagnosis was NPDC,
the cyste was enucleated.
Conclusion
The nasopalatine duct cyst must be distinguished from an apical periodontal cyst and a wide but normal differential
diagnosis and preventing any unnecessary endodontic treatment. The use of threedimensional CBCT images may
provide detailed highresolution images of oral structures, which help to make diagnosis and treatment planning.
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Introduction
Osteomyelitis of the temporomandibular joint from odontogenic origin is a rare phenomenon. Involvement of both
the condyle and coronoid process is extraordinary. Diagnosis depends on imaging. A delay in diagnosis can lead to
serious complications. This report demonstrates series of CT scans findings of a distinctive complication of a routine
teeth extraction.
Case Report
Patient History & Complaints
• A 69-year-old man presented to emergency room due to severe right facial swelling
• Recent extraction of right maxillary and mandibular molars
Extra Oral Examination
• Fluctuant facial swelling without trismus
Intra Oral Examination
• No pathological findings
Treatment
• Surgical drainage and empiric antibiotic therapy with I.V. Augmentin
Follow up, a month after discharge
• Fistula with pus secretion at submandibular area
Diagnosis
• Osteomyelitis of Condyle and Coronoid process
Treatment
• Antibiotic therapy with Clindamycin, according to bacterial culture results was initiated for 8 weeks but the fistula
was persistent
First CT scan findings

Figure 1. CT scan with contrast injection:
An expansive, centrally hypodense mass in the masticatory space with intense peripheral enhancement.
Thickening of the synovium surrounding the condyle without bony destruction

Second CT scan findings

Figure 2. CT scan : Osteolytic changes in the condyle and coronoid process
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Third CT scan findings

Figure 3. CT scan reassessment: Aggravation of osteolytic changes and detachment of the condyle

Summary
•A 69-year-old patient with complication of teeth extraction in form of osteomyelitis of the condyle and coronoid process
• Definitive treatment was resection of affected bone with antibiotic therapy for 8 weeks
• On follow-ups, patient was fully recovered, without signs of recurrent osteomyelitis
Conclusion
An extraordinary case of TMJ osteomyelitis caused by spread of an odontogenic infection after routine dental
manipulation.
Awareness of a possible sequalae of this condition is crucial.
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ROBINOW SYNDROME: A RARE CASE REPORT IN THAILAND

Rueangweerayut N., Panmekiate S., Chuenchompoonut V., Pittayapat P.

Department of Radiology, Faculty of Dentistry, Chulalongkorn University, Bangkok, THAILAND

Introduction
Robinow syndrome is a rare genetic disorder that affects morphology of musculoskeletal system in many part of the
body. This syndrome is an extremely rare disease with an incidence of about 1:500,000 in new born with less prevalence
due to 5-10% of the patients die in infancy or early childhood. High frequency of Robinow syndrome have been
reported from several countries such as Turkey, Oman and the Czech Republic. Still, only one case has been reported
from Thailand.
A Case report
A 18 years old male patient of Thai descent, diagnosed as Robinow syndrome, was referred to Faculty of Dentistry,
Chulalongkorn University with chief complaint of erupted teeth and irritate gingiva at anterior teeth. Patient weighed
60.5 kg and heighted 146 cm with dysmorphic facial appearance including hypertelorism, short upturn nose, flat nasal
bridge and tent upper lip [Fig.1].
Intraoral found erupting teeth at buccal attached gingiva of tooth 11 and tooth 12 area with calculus deposit and
irritated gingiva. Many prolonged retention teeth and crowding was observed [Fig.2].
Panoramic radiograph revealed ectopic eruption of tooth 21 with supernumerary tooth. Many missing teeth are also
reported [Fig.3].
Short upturn nose can also be seen in soft tissue profile of cephalometric radiograph [Fig.4].
CBCT 3D Reconstruction and series of axial cut showed ectopic erupted teeth with left palatal cleft [Fig.5]
Radiograph of upper limb revealed short mesomelic limb shortening and brachydactyly [Fig.6].
Patient was referred to craniofacial anomaly clinic, surgery department and periodontal department for proper
treatment.

1

2

Fig. 1-2: Show extra and intra oral appearances of the patient.
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3

Fig.3: Panoramic radiograph showed ectopic eruption, many prolonged retention and missing teeth

4

5

Fig.4: Soft tissue profile of cephalometric radiographs noted short upturn nose
Fig.5: CBCT radiogaphs revealed ectopic erupted teeth with cleft palate.

Fig.6: Radiograph of upper limb

Fig.6: Radiograph of upper limb
Discussion
Diagnosis of Robinow syndrome is mostly based on the presence of fetal facies include hypertelorism, mid facial
hypoplasia with prominent forehead, short upturn nose, and flat nasal bridge. Some oral features also greatly aid in
diagnosis such as tented upper lip or inverted V shape upper lip, dental crowding, gingival hypertrophy, delay tooth
eruption and cleft lip/palate. Skeletal abnormality can be present with short status, rib fusion, shortening of mesomelic
limb especially forearm and brachydactyly. Radiographs are useful for assessing skeletal and facial abnormalities.
Since oral manifestations are helpful in the diagnosis process of Robinow syndrome, as a dental professional, one must
be aware when oral abnormalities as above are seen.
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EVALUATION OF PRACTITIONER’S RELIABILITY FOR DETECTION OF RISK PREDICTOR
SIGNS ASSOCIATED WITH THIRD MOLAR PROXIMITY TO INFERIOR ALVEOLAR CANAL

Sabban, H.*, AlAmoudi, A.*, AlSulami, A., AlOtaibi, A.

*Faculty of Dentistry, King Abdul-Aziz University, Jeddah, Saudi Arabia

Introduction
Mandibular third molar odontectomyis one of the most common procedures performed routinely in dental clinics (1,2).
Several studies reported complications associated with extraction of mandibular third molars. Accurate preoperative
assessment using radiological study before proceeding is mandatory to provide the operator with important information
that would secure a safe procedure. panoramic radiograph is a standard imaging technique, mainly indicated for
initial assessment, but cannot provide sufficient information about the axial, coronal and sagittal planes. On the other
hand, CBCT is a three-dimensional imaging modality with several advantages over panoramic radiography in terms of
accurate measurement of tooth relation to IAC and proper surgical planning with eventual reduction of operation risks
and complications(1,4,7,10–12).
In literature, there are several signs have defined on panoramic radiographs, which indicate the close proximity to the
mandibular canal. Such as (A) darkening of the root, (B) interruption of the cortical lines, (C) diversion of the mandibular
canal, (D) narrowing of the root, (E) narrowing of the canal, (F) deflection of root and (G)bifid root apex(3)(4).

Objectives
This study is presented to evaluating the perception of known radiographic signs of impacted mandibular third molar
evaluation, by clinicians with different level of experience and the frequency of their referral to CBCT imaging.
Materials & Methods
Ethical approval was obtained from King Abdul-Aziz University Faculty of dentistry (KAUFD) prior to conducting the
study. A survey was developed by using panoramic (PAN) images from patient records that contain cases for extraction
of lower 3rd molars. All used cases were previously assisted by CBCT, which is considered as gold standard in our study.
Risk predictor signs were evaluated on the panoramic radiographs. The consensus of oral radiologists was considered in
evaluating the presence of risk predictor signs.
The survey contains 10 panoramic images with 5 questions for each of these images, in order to evaluate the interexaminer reliability of knowing the proximity and the risk predictor signs of the lower 3rdmolars to inferior alveolar
canal. Moreover, this survey addresses the demand for CBCT referring. Different groups were selected to answer the
survey (interns, General practitioners, oral maxillofacial surgery (OMFS) residents, OMFS specialist, oral maxillofacial
radiology (OMFR )specialist). The survey was distributed via link, this method allows the survey to be taken by anyone
have the shared link in social media, email messages and web page also, was filled using our laptops in some lectures
and events. There was one question excluded from the survey for not matching the existing panoramic image.
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Results
Sample size:
• 94 participants (42 Interns, 30 General Dentist, 10 OMFS residents, 6 OMFS specialists and 6 OMFR specialists)
Risk predictor sign
Darkening of the roots
Root narrowing
Root deviation
Interruption of the canal line
Canal deviation
Canal narrowing
No change

Correct answer
%
28
12
12
61
10
20
38

CBCT Referral
%
78
80
81
88
73
73
74

Table 1 Distribution of risk predictor signs and referral to CBCT
• Interruption of the canal line and darkening of the roots were the most commonly observed radiographic risk
predictor signs.
• The association between molar relation to IAN identification and level of experience was not significant.

Figure1: Distribution of CBCT referral by level of experience

In general, there was no significant association between risk predictor signs identification and level of experience except
in root deviation where OMFS specialist and Radiologist specialist showed more knowledge than interns and general
dentists (P=0.004) (Figure2).

Figure 1:Association between risk predictor signs identification by level of experience
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Discussion
A close relationship between mandibular third molars and the inferior alveolar canal elevates the risk of inferior
alveolar nerve injury during the operation. Panoramic tomographic images may be sufficient for the evaluation of risk
involving nerve damage. In our study the association between molar relation to IAN canal as (close or distant) and
level of experience was not significant. However, when the roots are interfering with the canal, radiographic signs were
defined in the literatures as darkening of the root or interruption of the white line, seem to be shown (3)(4). In our study,
we found no significant association between risk predictor signs identification and level of experience except in root
deviation where OMFS specialist and Radiologist specialist showed more knowledge than interns and general dentists
(P=0.004).
The level of agreement between participants with different level of experience was poor (<0.4) on all included
radiographic parameters. This is supported by the findings of Mehtap Muglaliet al a poor level of agreement was
reached, even between two senior surgeons, on detailed characterization of this close relationship(5).
Interruption of the canal line and darkening of the root were the most commonly observed radiographic risk predictor
signs. These parameters are determined by clear presence or absence of white lines that is more sensitive to visual
judgment. This result was similar with Shoaleh Shahidi et al study(7). However, Ilkay Peker et al. found contact between
the third molar roots and the inferior alveolar canal was most often detected in cases with interruption of the white line
of the inferior alveolar canal and darkening of the roots on panoramic image(1).
Conclusion
There was no significant association between risk predictor signs identification and level of experience except in root
deviation where OMFS specialist and Radiologist specialist showed more knowledge than interns and general dentists
The level of agreement between participants with different level of experience was poor (less than 0.4) on all included
radiographic parameters. However, there is no significant association between risk predictor signs and CBCT referral.
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Introduction
Multiple myeloma is a malignant neoplasm of plasma cells and is the most common malignancy of bone in adults. A
patient with multiple myeloma is usually between the ages of 35-70. The disease is more common in men (1). This disease
is commonly disseminated; involving multiple skeletal sites, and affects mainly the skull, pelvis, vertebrae, ribs, and long
bones (2). Presentation in the mandible is particularly rare, and there are few reports in the literature of mandibular
lesions as the initial presentation of multiple myeloma (3-6). When the mandible is involved, multiple myeloma
especially affects the molar region, ramus, and angle, probably because these areas exhibit strong hematopoietic
activity (4,6). In oral lesions, patients may complain of dental pain, swelling, hemorrhage, paresthesia, and dysesthesia,
or they may have no complaints (1). Primary amyloidosis is a distinct entity characterized by a fibrillar ultrastructure
deposit in target tissues which may represent a single entity or, be part of a disease overlapping multiple myeloma (7).
Oral manifestations have been reported to affect one third of the patients with amyloidosis (8). The objective of this
paper is to report an unusual case of multiple myeloma invading the mandible bilaterally in a female patient.
Case report
A 47-year-old female patient was referred with a complaint of swelling at the mandible and revealed no history of any
medical illness. Except swelling, the patient had not any symptoms. The intraoral examination showed a soft, nontender, non-pulsatile, nonhemorrhagic intraoral mass extending from the left mandibular first premolar to the
mandibular second molar region. On an extraoral examination, facial asymmetry was noted. The left submandibular
lymph nodes were palpable, non-tender, and fixed.
Initially a panoramic radiograph was performed. After radiologic features on panoramic radiography, cone beam
computed tomography (CBCT), magnetic resonance imaging (MRI) and ultrasound imaging (USI) were performed
respectively.
Panoramic radiograph (Figure 1) showed multilocular radiolucent destructive lesions in the mandibular body, bilaterally.
The destructive lesions caused resorption of molar and premolar roots. Borders of the lesions were well-defined, but
not corticated. CBCT images (Figure 2) demonstrated the lesion’s destructive characteristic on both buccal and lingual
cortical boundaries. On CBCT images, no internal septa were seen in the osteolytic lesion. It was revealed that aggressive
areas of destruction gave the appearance of multilocularity. Presence of any lytic lesion in calvarium was not detected.
MRI images (Figure 3) were demonstrated that extensions of the lesion in the soft tissue and marrow infiltration. MRI
showed lesions bilaterally in T2W images with remarkable soft tissue mass on the left side. In T1W images, lesion was
seen isointense, and, in T2W images, lesion was seen hyperintense. USI was performed to regional lymph nodes and
demonstrated LAP in the submandibular region. Doppler USI (Figure 4) demonstrated peripherial vascularization and
elastography (Figure 5) demonstrated stiffness node on the lymph node. According to US features, it was thought that
a metastatic lymph node. An incisional biopsy was performed under local anesthesia. Histopathological examination
revealed numerous pleomorphic neoplastic cells with eccentric nuclei and a large eosinophilic cytoplasm with
amyloidosis. In the blood count a decrease of hemoglobin and platelet levels were also indicated. Also, patient had
high serum free light-chain assay level and Bence Jones protein was positive in the urine. The patient was diagnosed as
multiple myeloma and referred to the department of haemato-oncology for chemotherapy and radiotherapy.

Figure 1: Initial panoramic radiograph revealed bilateral multiple osteolytic lesions.
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Conclusion
Osteolytic bone lesions are the hallmark of multiple myeloma and occur in the bone marrow microenvironment due to
an interaction between tumor cells and stromal cells mainly related to an imbalance between osteoclasts, osteoblasts
and soluble factors. The bone lesions are more frequently reported in the mandible than in the maxilla, even though
there is less hematopoietic bone marrow in the mandible (9).
It is important that dentists are aware of clinical and imaging changes suggestive of multiple myeloma lesions in
maxillofacial region. Because the prevalence of oral malignancy is low, many general practitioners practice years without
encountering a patient with a malignant tumor. This rarity may make a dentist less likely to recognize a malignant
condition when it is present. The risks of lack of attention to this possibility are delayed diagnosis, delayed treatment,
increased need for aggressive treatment with added morbidity. The dental practitioner must be aware that multiple
myeloma should be considered in the differential diagnosis of other osteolytic lesions, particularly in elderly patients.

Figure 2: CBCT images of the lesion. Note the bilateral buccal cortical bone destruction.

Figure 3: MRI images of the lesion in T1W and T2W. T2W images showed hyperintense
lesions bilaterally with remarkable soft tissue mass on the left side.

Figure 4: Doppler US image of submandibular lymph node.

Figure 5: : Elastography of submandibular lymph node.
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Aim
Condylar hyperplasia (CnH) is excessive growth of mandibular condyle. Its etiology and pathogenesis are poorly
known. Proposed etiologic factors include hormonal influences, trauma, infection, heredity, intrauterine factors, and
hypervascularity.
* Coronoid hyperplasia (CrH) is abnormal elongation of the coronoid process of the mandible. The etiology of it
remains unknown and may be acquired or developmental. The developmental variant of coronoid hyperplasia is
more commonly bilateral.
The aim of this case report is to present a patient with unilateral CnH and bilateral CrH accompanied by bilateral masseter
and pterygoid muscles hypertrophy.
Results
* Extraoral examination revealed facial asymmetry and elongation of the right lower half of the face as compared with
the left side [Figure 1].
* There was no history of trauma or surgery. The patient did not have any restriction on opening the mouth and lateral
movements ofthe mandible. The patient’s maximal interincisal opening was 52 mm with lateral movements to the
right and left were 11 mm.
* He had no pain of masticatory muscle and pain or sounds of temporomandibular joint. Intraoral examination revealed
posterior cross-bite on both sides [Figure 2].
* It was considered that there was a hyperplasia of the left coronoid process on panoramic radiograph [Figure 3].
* Increase in the dimension of the right condyle and bilateral enlarged coronoid processes with normal shape and form
were seen on CBCT images. Medio-lateral distance of the left condyle was measured as 19,2 mm; and the right
condyle as 25,2 mm [Figure 4].
* It was observed that right and left coronoid process are elongated, and their tips extend at least 1 cm above the
inferior rim of the zygomatic arch [Figure 5]. In addition, the volume of the right condyle was measured as
2477,62 mm3, and the left condyle as 1465,69 mm3; the right coronoid process as 384,008 mm3, and the left coronoid
process as 562,84 mm3.
* Condylar enlargement of the right side as compared to the left side; hypertrophy of the bilateral pterygoid and
masseter muscles were observed on MRI [Figure 6 and 7]
* Follow-up was recommended according to the request of the patient.
Material and methods
A 26-year-old male patient who had no medical history was admitted to our clinic with facial asymmetry. The patient
was examined clinically and evaluated with panoramic radiography, cone beam computed tomography (CBCT) and
magnetic resonance imaging (MRI)

Figure 1. Ekstraoral photographs of the patient revealed facial asymmetry.
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Figure 2. Intraoral photograph revealed posterior cross-bite on both sides.

Figure 3. Cropped panoramic image revealed that hyperplasia of the left coronoid process (arrow).

Figure 4. A-Medio-lateral distance of the right condyle was measured as 25,2 mm; B- Medio-lateral distance
of the left condyle was measured as 19,2 mm.

Figure 5. A- The distance from inferior rim of the zygomatic arc to the top of the right
coronoid process was measured as 12 mm; B- The distance from inferior rim of the zygomatic arc to the to p
of the left coronoid process was measured as19,6 mm.
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Conclusion
CnH and CrH are rare disorders, that can cause functional, aesthetic problems and psychosocial problems which often
manifest as facial asymmetry, occlusal interferences and temporomandibular joint dysfunction. In addition to clinical
examination, accurate radiographic imaging is necessary for definitive diagnosis and management of these disorders.
Advanced imaging methods that allow three dimensional visualizing is used confirm the CnH and CrH, as to they
provide exact information about the anatomy of the mandibular condyle and coronoid process and there lationship
with adjacent structures.

Figure 6. Condylaren largement of the right side as compared to the left side was observed on MRI (arrow).

Figure7. Hypertrophy of the bilateral pterygoid and masseter muscles were observed on MRI (« ⇒ » masseter muscles; « ⇒ »
medial pterygoid muscles; « ⇒ » lateral pterygoid muscles).
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Aim
High-dose-rate (HDR) brachytherapy is one of the effective treatment methods for oral cancers because of a good local
control rate and preservation of oral function and configuration1). Especially, the HDR brachytherapy using the remote
afterloading system (RALS) permits a treatment without any operator’s exposure. Furthermore, the HDR brachytherapy
using a customized mold is a minimal invasive treatment, because it is not necessary to set the flexible catheter into the
tumor with an invasive method.
The aim of this study was to introduce the HDR brachytherapy using the customized mold for a case of mucoepidermoid
carcinoma at the hard palate and compare this technique with other treatment modalities.
Materials and Methods
An 85-year old man was histopathologically diagnosed as the mucoepidermoid carcinoma at the hard palate (Fig.
1). The tumor size was 18 x 11 mm and the thickness was less than 4 mm. And, any metastases were not found on
diagnostic imaings (cT1N0M0). The patient refused any surgery and chemotherapy. So, we applied the radiation therapy,
and selected the HDR brachytherapy using mold, because the tumor thickness was thin. For the HDR brachytherapy,
a customized mold was made by sheet-type light photo-polymerization cured resin (Splint-Resin LC; GC Corporation
Ltd, Tokyo, Japan) (Fig. 2). We defined the area as the gross tumor volume (GTV) by findings from magnetic resonance
imaging (MRI) and computed tomography (CT). Since dose distribution showed a risk of exposure to tongue surface
(Fig. 3), the mold for the tongue side was covered by a lead palate and the hollo cavity was filled with a conventional
dental material (GC Exafine putty: GC. Co. Tokyo. Japan) because of minimizing radiation expose (Fig. 4).
Results
The HDR brachytherapy was completed without any complications except slight radiation mucositis. The total dose
was 60 Gy/ 10 fractions/ 8 days. The treatment time was 3 minutes. The radiation mucositis at the palate was observed
after a completion on of the brachytherapy, but any mucositis was not seen at the tongue. At the 7 months, the patient
complained pain because of the residual ulceration at hard palate. We prescribed painkiller and ointment to reduce his
pain. Until now, any recurrence and metastasis have not seen for two and half years (Fig. 5), and the patient does not
complain at all.
Discussion and Conclusion
The HDR brachytherapy, which delivers highly localized doses with rapid fall-off and requires only short overall treatment
durations, is effective treatments for oral cancer because of their functional results. In addition, these treatments are
less preservation of invasive than surgery and are often selected as alternatives to the Low-dose-rate (LDR) and HDR
interstitial irradiation (HDR-ISRT), which are relatively invasive treatments2) (Table 1).
Furthermore, it is possible to free the customized mold had embedded flexible catheters, there is no need to place
catheters in patients, so it is able to reduce patient’s burden.
In conclusion, comparing with other treatment modalities, the RALS-HDR brachytherapy using customized mold
does not need any invasive procedure, shield ward, or operator’s exposure. Although the indication was limited, this
technique was supposed to be effective and acceptable.
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surgery

chemotherapy

EBRT

LDR-ISBT

HDR-ISBT

Mold HDR BT

radicality

high

low

low

high

high

high

invasiveness

high

low

low

low

high

high

treatment period

short

vriable

long

long

short

short

1-2 m, 30 days

continuous, 7 days

3-5 m, 5 days

3-5 m, 5 days

function

lost

preserved

preserved

preserved

preserved

preserved

configuration

lost

preserved

preserved

preserved

preserved

preserved

limitation due to disease
complication

yes

yes

no

no

no

no

side effect at other area

no

yes

yes

no

no

no

application to hard palate

yes

yes

yes

yes

no

yes

Table 1. The comparison of treatment methods

Fig. 1. Intraoral photograph

Fig. 2. The customized mold
(A) We described a shape of tumor on patient’s plaster model.
(B) The two flexible catheters were embedded in the mold at parallel interval of 10 mm.
And the plate of the lead as shielding material located because the normal tissue minimized radiation expose.

Fig. 3. Dose distribution
(A) It covered a sufficient proportion of the PTV on axial image.
(B) It was in danger of exposing to surface of tongue on sagittal image.
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Fig. 4. Treatment view of the HDR brachytherapy
(A) The mold was added the conventional dental material.
(B) Two connectors were connected to the flexible catheters in the mold.

Fig. 5. Clinical view after the HDR brachytherapy
(A) A week after completion of HDR brachytherapy. Radiation mucositis was observed.
(B) There were the residual ulceration (arrow) and capillary dilatation in mucosa of the hard palate at the 2-years.
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Cemento-ossifying fibroma (COF) is a benign encapsulated neoplasm which composed of varying amounts of bony
and/or cementum-like tissues in fibrous tissue stroma. Most common site for these neoplasms are molar and premolar
area of mandible (80%), secondly cuspid and zygomatic arch of maxilla. They are usually seen as round or oval shaped,
expansile, and well-defined neoplasms. Radiological evidences are thin and eggshell-like cortex, radiolucent peripheral
fibrous capsule. Clinically asymptomatic, female-predominant, mostly seen between 2nd-4th decade. Its treatment is
surgical enucleation or resection.
This report presents clinical, surgical and histopathological features of a COF case.
A 43-year-old female patient admitted to our clinic due to spontaneous pain in inferior of mandibular right canine and
first premolar teeth without any swelling. (Picture 1)

Picture 1

OPTG and CBCT examination revealed eggshell-like hyperdense
bony islet in the hypodense region observed at apical sites of tooth number 43rd and 44th. (Picture 2)

Picture 2
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The 13x10x14 mm sized lesion was minimally expanded and buccal cortex of bone was destructed. (Picture 3,4 & 5.)

Picture 3

Picture 5

Endodontic root canal treatment was done before surgery. (Picture 6)

Picture 6

The lesion was surgically enucleated and pathologically examined and it COF histopathologically. (Picture 7 & 8)
Conclusion
Since the diagnosis of COF with clinical examination is not possible, CBCT and histopathological examination are
essential for accurate diagnosis.

Picture 7

Picture 8
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APLASIA OF FRONTAL AND SPHENOID SINUSES WITH
HYPOPLASIA OF ETHMOID AND MAXILLARY SINUSES:
A RARE CASE REPORT
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Introduction
Paranasal sinuses are empty spaces located within the skull bones around the nasal cavity. Fractures, tumors,
mucoceles, primary ciliary dyskinesia, infections, and some syndromes such as Down syndrome may have adverse
effects on paranasal sinus development. Paranasal sinus structure in cystic fibrosis and primary ciliary dysplasia patients
is associated with decreased pneumatization and development, either because of repeated infections or genetic
variations. The frontal sinus is absent at birth and develops after the age of 2 years. Frontal sinus is absent bilaterally
in 3–4 to 10 % of population. The sphenoid sinus gains its maximum size by late teenage years but shows variation in
pneumatization. Agenesis of sphenoid sinus is also rare in incidence. Earlier studies had reported that only 1–1.5 % of
cases had agenesis of sphenoid sinus. The maxillary sinus is the first sinus to develop amongst all and usually found to
be less pneumatized in initial years of life. Hypoplasia or aplasia of the paranasal sinuses is an unusual phenomenon.
Combined aplasia of multiple sinuses is extremely rare along with hypoplasia of other sinuses.

Case report
In this case report, when panoramic radiograph of a 14 year-old female patient who was applied to our clinic with the
complaint of anomaly in tooth alignment our clinic were examined; underdeveloped maxilla, multi impacted teeth and
persistent primary tooth were detected. There were no similar complaints or findings in her family. No past history of
any nasal surgery, facial trauma or any systemic disease involving the skeletal system was found. When CBCT images
were analyzed; aplasia of frontal and sphenoid sinuses with hypoplasia of ethmoid and maxillary sinuses were observed.

The nasal cavity appears to be normal with normal facial appearance. The concha appears normal with absent
pneumatization of bilateral frontal sinus with partially pneumatized ethmoid sphenoid, maxillary sinuses. The patient
was referred to the otolaryngology department, but no other clinical abnormality was detected and laboratory findings
were normal.

250

Discussion
The configuration and development of paranasal sinuses within each population also depends upon the constitutional
(age gender, hormones and craniofacial configuration) and the environmental factors (climatic conditions and local
inflammation). The underdevelopment of paranasal sinuses was found in relation to the patients suffering from cystic
fibrosis.
Hypoplasia of maxillary sinus is quite uncommon and often misdiagnosed as chronic sinusitis or neoplasm [10] and is
seen unilaterally in 7 % and bilaterally in 2 % of adults. Various other clinical syndromes are found to be associated with
agenesis of paranasal sinuses like Down’s syndrome (hypoplasia of frontal sinus), craniosynostosis, and osteodysplasia
(Melnick-Needles). Combined aplasia of multiple sinuses is extremely rare along with hypoplasia of other sinuses.
Combined aplasia of multiple sinuses is extremely rare along with hypoplasia of other sinuses.

Conclusion
Paranasal sinuses may show great aeration differences ranging from normal to total aplasia. We have to be aware of any
of these morphological alternatives to reach correct diagnoses and treatment of diseases.
Patients with aplasia and hypoplasia may be evaluated to make clear the roles of the sinuses.
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Introduction
Temporomandibular disorders (TMDs) is a collective term embracing a number of clinical problems that involve the
muscles of mastication, the temporomandibular joint and associated structures or both.1. From an etiological viewpoint,
there are some suggestions that psychosocial factors deserve special attention3 due to the fact that TMDs are quite
common in patients with psychiatric disorders.4-8 Bipolar disorder (BD) is a prevalent, chronic and heterogeneous
psychiatric disorder characterised by recurrent episodes of elevated mood or depression. BD disrupts the patients
overall health status, quality of life and ability to function throughout the whole life.9
The aim of this study is to compare the prevalence of TMDs signs in subjects with bipolar disorder (BD) with and without
bruxism.
Methods
The total case group comprised of 229 patients with BD who were consecutively admitted to the Mood Clinic of
Psychiatry. The patients were diagnosed with BD in accordance to DSM-IV criteria 17 on the basis of case records review.
Inclusion criteria for patients were being adults (over the age of 18), had natural dentition or fixed dental rehabilitation.
This study was conducted in according with the Helsinki Declaration and was approved by the institution’s ethics
committee. All subjects gave written informed consent to participate. The diagnosis of bruxism was based on history
and clinical assessment according to the criteria of the American Academy of Sleep Medicine.18 The presence of tooth
wear on one mandibular canine was evaluated according to Johansson et al.19. TMD signs were assessed through
clinical examination performed by a single examiner who was blinded to group allocation, throughout the study.
Clinical examinations consisted of palpation of the temporomandibular joint for pain and registration of clicking of the
joints and measurements of maximum mouth opening. Statistical analysis was performed with the SPSS 18 program.
The strength of the association between qualitative variables was analyzed using Pearson’s Chi-square test. The factors
and risks between variables in group with bruxism was determined using Odss Ratio analysis. Statistical significance
was set at p< 0.05.
Results
BD subjects with
bruxism

Gender
Educatıon
level
Marital
status
Ekt
Relative
illness
Smokıng

BD subjects without
bruxism

Total

Chi-square test

N

%

N

%

N

%

Female

66

51,6

62

48,4

128

100,0

Male

46

45,5

55

54,5

101

100,0

>8 years

68

48,9

71

51,1

139

100,0

≤8 years

44

48,9

46

51,1

90

100,0

Married

47

51,1

45

48,9

92

100,0

Single

65

47,4

72

52,6

137

100,0

Present

30

46,2

35

53,8

65

100,0

Absent

82

50,0

82

50,0

164

100,0

Present

69

49,6

70

50,4

19

100,0

Absent

43

478

47

52,2

90

100,0

Present

57

46,7

65

53,3

122

100,0

Absent

55

51,4

52

48,6

107

100,0

X2

P

OR

0,8

0,366

1,27

0,0001

0,996

1,01

0,29

0,589

1,16

0,27

0,601

0,85/1,08

0,08

0,7483

1,1

0,5

0,481

0,829/1,1

Table 1. Clinical and demographic characteristics of bipolar subjects with and without bruxism
The bipolar patients with bruxism consisted of 112 subjects with a mean age of 36.63 years (SD= 10.03) mean duration
of BD was 13.89 years (SD = 8.15), mean length of treatment was 11.40 years (SD = 7.46) and and the mean number of
hospitalizations (episode) was 6.98 (SD = 5.18).
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The bipolar patients without bruxism consisted of 117 subjects with a mean age of 34,85 years (SD= 9,07), mean duration
of BD was 12.90 years (SD = 7.39), mean length of treatment was 11.75 years (SD = 7.59) and and the mean number
of hospitalizations (episode) was 6.45 (SD = 4.53). No signigicant differences were found between two groups for age
(p=0.1), mean duration of BD (p=0.3), mean length of treatment (p=0.7), episode number (p=0.4). Table 1 shows the
comparison of socio demographic and clinical characteristics of two groups. There were also no statistically significant
differences between two groups with respect to gender, education level, marital status, ekt, history of illness in relatives
and smoking habit (p> 0.05). As shown in Table 2, although no significant differences were found between the study
and comparison group for limited mouth opening, temporomandibular joint clicks and temporal muscle tenderness to
palpation (p>0.05), all of the three signs of TMD were more prevalent among bipolar patients with bruxism. However, the
prevalences of the joint and masseter muscle tenderness to palpation in patients with BD with bruxism were statistically
significantly higher than that of patients with BD without bruxism (Table 2).
BD subjects with
bruxism
Limited
mouth
opening
Clicking

BD subjects without
bruxism

Total

Chi-square test

N

%

N

%

N

%

Present

30

56,6

23

43,3

139

100,0

Absent

82

46,6

94

53,4

90

100,0

Present

58

51,3

55

48,7

92

100,0

Absent

54

46,6

62

53,4

137

100,0

Masseter
tenderness

Present

45

72,6

17

27,4

65

100,0

Absent

67

40,1

100

59,9

164

100,0

Temporalis tenderness

Present

21

60,0

14

40,0

19

100,0

Absent

91

46,9

103

53,1

90

100,0

TMJ
tenderness

Present

30

62,5

18

37,5

122

100,0

Absent

82

45,3

99

54,7

107

100,0

X2

P

OR

1,6

0,201

1,5

0,5

0,471

1,21

19,1

0,0001

3,95

1,5

0,214

1,69

3,8

0,048

2,1

Conclusıon
Within the limitations of this study, bipolar subjects with bruxism was significantly associated with pain on masseter
and joint palpation compared to the bipolar subjects without bruxism. This may signify an association between bruxism
and TMD.
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Introduction
Pyogenic granulomais a common, acquired, benign vascular reactive proliferation. It also known as lobular
capillary hemangioma. Pathogenesis is unclear. Hormona limbalance, trauma, infection may be lead this pathology. It
can ocur gingiva, lip, tongue and buccal mucosa. Thi scase report aim stop resenta pyogenic granuloma related with
both gingiva and buccal mucosa due to trauma of an eldery edentulous female patient.
Case report
A 62 year old edentulous female patient applied to Dentomaxillofacial Radiology Department, Faculty of Dentistry,
Akdeniz University for treatment of a lesion at left premolar region. She was using 100 mg of acetylsalicylic acid pill pera
day due to heart problems. Extraorally, there was no patological findings at the temporo mandibular joint examination
and lymp examination. On the other hand there was a palpable hardness in the left lower premolar region at her face.
At the intraoral examination there was a lesion at the left premolar area andother soft tissues were seen normally. The
lesion was pedicellate and haemorrhagic. Thea ppearance of the lesion was yellow and white at the base and redat
theupperpart (Figure1). At the patient’s anamnesis it was revealed that the patient had prosthetic irritation for a longtime
and had numbness at thelesionarea. There was no bone change at the panoramic radiography. Excisional biopsy was
performed th elesion (Figure2) and biopsy material wassent to pathology (Figure3). Pathology report revealed that the
lesion was pyogenic granuloma.

Figure 1: Intraoral apperance of lesion

Figure 2: apperance of surgical treatment

Figure 3: Biopsy material
Conclusion
Pyogenic granulomais a common, benign tumor lik elesion of theoral mucosa. Because of the malignant lesions increase
with age, differential diagnosis and treatment plan should be necessary in eldery patients.
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Introduction
Aim of this case is to present a case of solitary peripheral osteoma of the mandible in close relation to the mental
nerve and discuss the use of ultrasonography guidance during excision surgery. No such case report involving surgical
ultrasonography guidance for mandibular osteomas could be encountered during literature search.
Case Report
A 43-year-old female patient presented with complaints of pain and difficulty in mastication caused by a swelling in the
mandibular premolar region. Pre-diagnosis of osteoma was made with clinical evaluation, orthopantomograph and
cone-beam computed tomography (Figure-1a). On cone-beam computed tomography images lesion was observed to
be in close relationship with the mental nerve (Figure-1b).

Figure-1a

Figure-1b

Excision surgery via intraoral approach was done under ultrasonography guidance (Figure-3a and 3b).

Figure-3a

Figure-3b

During excision the integrity of mental vascular structures and the proximity of the surgical tools to the mental nerve
were observed with USG (Figure-4a and 4b).
Vascular structures and mental nerve were protected. No postoperative complications involving haemorrhage and
nerve damage/sensory impairment was encountered
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Figure-4a

Figure-4b

Conclusion
The use of intraoperative USG provides additional information like blood flow, nerve position and identification of
lesion margins. USG guidance may be used intraoperatively as a cost-effective technique during surgeries of osteomas
with close relations to vital structures and to improve the safety and efficacy of surgery.
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