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Kasra Babazadeh Mahalleh, Sahar Mohammadi*,
Ali Nadian Ghomsheh**

* Dentist, Oral and Maxillofacial Radiologist

** PhD in Computer Vision and Assistant Professor of Electrical and
Electronics Engineering at Shahid Beheshti University

Tooth decay detection using artificial intelligence and transfer learning

Introduction and Purpose: Tooth decay is a significant global issue in oral and dental
health, necessitating timely and accurate diagnosis for intervention. Bitewing
radiography has long served as a valuable tool for diagnosing dental caries. Recently,
there has been increasing interest in the diagnostic potential of artificial intelligence
(Al) models in medical imaging. These Al models, typically employing convolutional
networks, can extract essential image features and automatically identify decayed teeth.
This research aims to assess the performance of deep learning algorithms in caries
diagnosis and compare their effectiveness with traditional interpretation by dentists.
Materials and Methods: This study involved collecting collections of bitewing
radiographs containing both decayed and non-carious teeth, which were then
labeled by a radiologist. Basic image preprocessing techniques were applied, and
the ResNet network was utilized for caries detection. Transfer learning, utilizing
networks pretrained on different data, was employed to reduce the need for
extensive training datasets.

Results: The trained model achieved 89% accuracy and 88% sensitivity for molar teeth
on the labeled data, along with 88% accuracy and 90% sensitivity for premolar teeth.
Discussion and Conclusion: These results demonstrate the potential effectiveness of
artificial intelligence and transfer learning in diagnosing tooth decay. The research
underscores the significant impact of Al and convolutional neural networks in
analyzing bitewing radiographs, offering benefits such as providing feedback during
patient examinations, facilitating accurate caries identification, and treatment
planning. Furthermore, automated analysis of bitewing radiographs using Al can
standardize diagnostic practices, reduce misdiagnosis between dentists, and
enhance overall consistency. The findings emphasize the need for further research
and evaluation of Al-based approaches in clinical dental environments, ultimately
paving the way for advanced dental care through modern technology.

Keywords: tooth decay, artificial intelligence, convolutional neural network, transfer
learning.
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Motahareh Kaboodsaz, Mahdieh Dehghani

Assistant Professor, Department of Oral and Maxillofacial Radiology,
School of Dentistry, Shahid Sadoughi University of Medical Sciences,
Yazd, Iran

Assistant professor, Department of Oral and Maxillofacial Radiology,
School of Dentistry, Tehran Islamic Azad University of Medical
Sciences

Application of data mining and artificial intelligence in radiology aspect of

forensic dentistry

Background: Forensic dentistry has been an integral part of forensic science for
the past 100 years, which uses dental findings to assist the judicial system. The
data obtained from the oral cavity can be used to estimate the age and identify
the gender of unknown individuals or provide information needed for judgment.
Therefore, this information can reduce the scope of investigations and play an
important role in identifying criminals.

Sex determination are among the important aspect of forensic medicine. Since
mandible is the most durable, longest, and strongest bone of the face, it is suitable
for determining identification based on radiographic images. The purpose of this
study is to determine sex according to mandibular indices with data mining of cone
beam computed tomography (CBCT) imaging.

Material & Method: In this descriptive cross-sectional study, 180 archived CBCT
images of patients between 17-64 years old, from the center of oral and maxillofacial
radiology between 2012-2019 were selected based on the inclusion criteria. The
images were evaluated in terms of the position of four anatomic points. Linear
and angular measurements were calculated on the images. Data were analyzed
using WEKA software. decision tree algorithm, Neural Network algorithm, Baysian
Network algorithm, and K-Nearest Neighbor were done.

Result: The sex recognition accuracy rate for the decision tree algorithm was 86%



Ul g0 9 S yles giglassly ezl 6,548 caeas b [T AN
for the neural network algorithm 85% for the Baysian network algorithm 84.7% and
for the K-Nearest Neighbor algorithm was 78.8%.
Conclusion: Data mining with decision tree and neural network and Bayesian

network algorithms based on some mandibular skeletal indices is suitable for sex

determination.
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Vida Arzani

Department Oral & Maxillofacial Radiology, Faculty of Dentistry, Iran
University of Medical Sciences, Tehran

Current Applications of Deep Learning in Dental and Maxillofacial Radiology

Introduction & Significance of Study

Artificial intelligence has promptly developed over the past decade and there
has been a growing interest amongst researchers for application of artificial
intelligence in medical fields. It is one the most novel and disruptive technologies
that has the potential to revolutionize current clinical practice and research.
Dentistry is particularly appropriate for use of Al tasks and the main reason is
that imaging plays a significant role in dental procedures, from screening to
treatment planning and follow- ups. Since digital radiographs are digitally coded,
they can be effortlessly translated into computational language. Deep learning-
base image pattern recognition has reached a crucial state in interpreting dental
and maxillofacial images towards automatic image analysis and diagnosis. Current
deep learning tasks in dental and maxillofacial imaging can be broadly classified
into six groups: classification, regression, object detection, segmentation, and
landmark detection and image processing tasks. They have been able to perform
dental and maxillofacial structure segmentation, classification and identification of
numerous common dental diseases with 90% accuracy. These technologies offer
enormous possibilities and opportunities to improve diagnostics in the radiology
field. This necessitates a deep comprehension of Al and its essential components.
The aim of this presentation is to explicate the current Al model designs developed
in maxillofacial radiology along with the prospects and challenges involved.
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Parisa Soltani

Visiting researcher, Department of Neuroscience, Reproductive and
Odontostomatological Sciences, University of Naples Federico I,
Naples, Italy.

Artificial intelligence: Where do we stand as radiologists?

From time immemorial, humans have been fascinated by the brain, one of the most
intriguing structures in the human body. A perfect model mimicking the human
brain has always remained an enigma for the scientific community. A number
of scientists and researchers have contributed to the development of artificial
intelligence. From medical diagnosis to treatment planning, artificial intelligence
is used in a variety of applications today. Radiology is one of the fields in which
artificial intelligence has numerous applications as it is an ever-evolving scientific
field. Our role as radiologists requires us to be familiar with artificial intelligence as
well as the opportunities and challenges that it brings.
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Houshyar Maneli, *Baseri Hasan

Oral and Maxillofacial Radiologist, Private practitioner, Arak, Iran

*Department of Electrical and Computer Engineering, Faculty of
Shahid Bahonar, Technical and Vocational University, Shiraz, Iran

How is Artificial Intelligence (Al) used in dentistry?

From a dental perspective, applications of Al Can be classified into: diagnosis,

decision-making, treatment planning & prediction of treatment outcomes.the most
popular one is diagnosis. Al can help make diagnosis more accurate and efficient,
thus reducing dentists’” workload.Main use of Al in radiology branch of dentistry
is aiding for detecting dental caries, periodontal defects, bone loss, intra- osseous
pathologies and etc. on 2D & 3D modalities.
In our project an image processing algorithm was constructed by young engineers
of department of computer engineering of Arak technical university to detect
number, location and depth of teeth caries in bitewing radiographs. A new method
was presented based on image splitting & difference in features that detect the
Contour of teeth more accurately.

This algorithm detects Caries with an accuracy of 94% compared to gold standard.
These days in more critical aspects of dentistry, Al is capable of detecting early signs
of oral Cancers & determine grades and stages, predicting gene mutations from
histopathology analysis with high accuracy.
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Morteza Oshagh

Orthodontist, Assistance Professor of Medical Sciences

Management of Dental Office

Today a successful dentist must have not only dentistry knowledge but also must
use social media. In this lecture physical and behavior standards of a dental office
will be discussed briefly.
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1- Assitant professor, Department of Oral Maxillofacial Radiology,
Dental School, Kerman University of Medical Science, Kerman, Iran

2- Assitant professor, Department of Oral and Maxillofacial Radiology,
School of Dentistry, Shahid Sadoghi University of Medical Sciences,
Yazd, Iran

3- Post graduated student, School of Dentistry, Shahid Sadoghi
University of Medical Sciences, Yazd, Iran

Describing Dental and Skeletal Age by Morphological Changes of First
Molar, Third Molar and Cervical Vertebrae on Panoramic and Lateral
Cephalometry Radiographs

Background: Age estimation makes it possible to identify people and is important
in forensic cases. While dental maturation is coming to an end, third molar
mineralization is used for age estimation and Demirjian’s method is helpful in this
evaluation. As dental maturity comes to an end, indexes such as TCI (tooth-crown
index) can be used to estimate age and predict growth with skeletal maturity.
Skeletal maturity evaluation by use of cervical vertebrae in lateral cephalometries
is quite common due to its reliability in determining skeletal age. This study was
conducted with the aim of estimating dental and skeletal age via investigating the
relationship among morphological changes in bilateral mandibular first molars, the
maturation of all third molars and cervical vertebrae in lateral cephalometries and
panoramic radiographs

Material & method: In this descriptive-analytical study, 208 panoramic radiographs
and lateral cephalometric samples of people were analyzed, whose ages were
between 10 to 25 and had referred to Shahid Sadoughi Dental School in Yazd
Province, Iran. The developmental stage of the third molars was determined in
panoramic radiographs using the Demarjian method. In lateral cephalometries,
cervical vertebrae maturation (CVM) was determined based on the Hassel

and Farman method. The tooth-crown index (TCl) was used to evaluate the
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morphological changes of the first molar pulp chamber of both sides, and data was
analyzed by Excel software. Data was analyzed using SPSS25 software and t-test,
correlation and logistic regression tests.

Result: There was a relationship between cervical vertebrae maturation and gender.
Women had reached all stages of CVM earlier. There was no relationship between
the developmental stages of third molars in all four quadrants and gender, but the
average age differs in the third molar stages of all four quadrants significantly. Also,
in the examination of TCl index, pulp chamber of mandibular right and the first left
molar are not able to predict the changes of gender.

Conclusion: This study showed that skeletal maturity is related to age and gender,
and one’s dental age is related to one’s chronological age in the Iranian society, and
apparently women had reached their skeletal maturity much earlier than men. As
a result, the evolutionary stages of a person’s teeth can be used to estimate their

chronological age in forensic medicine.
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Fatemeh Akbarizadeh

Assistant professor, Oral and maxillofacial radiology Department,
School of dentistry, Shiraz university of medical sciences, Shiraz, Iran

Applications of Artificial intelligence (Al) in oral and maxillofacial radiology

Artificial Intelligence (Al) can be described as the ability of a machine to replicate
intelligent human behavior in order to undertake complex tasks. Within the
field of clinical medicine, numerous Al models are presently being developed to
automatically predict disease risk, identify abnormalities/pathologies, diagnosis of
disease, and assess prognosis. Here we titled some areas in which Al had shown
acceptable performance:

e To precisely identify cephalometric landmarks: Success in automatic landmark
localization is ascertained when the variation between the location of a landmark
identified by a model and by an expert>s annotation is <2 mm.

e Diagnosis of osteoporosis: Detection of low bone mineral density and osteoporosis
is considered a promising area for Al applications.

e To classify and segment maxillofacial cysts and/or tumors: for this means, an
Al model must undergo a technical procedure that involves four main steps:
lesion detection, segmentation, extraction of texture features, and subsequent
classification. Currently, the first step of lesion detection still requires manual
performance in these models for automatic execution of the following steps. The
development of a fully automated model that can identify cysts and/or tumors
remains a significant challenge.

e To identify periodontitis/periapical disease

e To detect dental caries: deep learning algorithms can be employed to create a
caries detection model. This model can accurately detect caries with high diagnostic
performance.

e For the diagnosis of maxillary sinusitis

¢ The identification of root canal orifices, dental plaque, and inflamed gingiva can
be achieved through various means.



Ol il g0 g S8 (ylas 5 jelensly ezl 0,558 e s UL [N AR

SJlxole yg 0l Uao

Sigesly 095 sl wijgio g S ylos cungjelessl
(gl GSajolass eaSWly wjge g Syl
Wl colpgs

CBCT ,ugLai 53 (lga oly sasuuindy 53 egiuan Ulign 3)Shac )y
g Sl Giall o s Sjgo 9 SE (Gglgsly aie) 43 (eghan oga 3 )8
o3l plal i 5 Sxs i s dinb oz I Cilia auslia ol e sine
AT B 38" laoliss anpise ol ilise egian Ghoa sladis 25 00

ol (b (B (lgaol) 9 (Sl

Kol 4ol o 9 0 arslid o U3yl (Slsa ol Olgie @ a5 (SBgd s ol
iidngd Aoz S Jlddgsil 57 (S59l9d90 9 (siis SIS bl e oy sl oy
o p o mle bl (Juae o, Slaglll (5 s JUSCl cobenl 3K (oo ,2
4 039 bl ls Plisl G iOlgs solasl anl .l 03g) Oliins a2 g5 390 (2l9a
Szl (o)lse e 4y 59d 0 slul 4l V- Jilas ol 4 slga ol e Jlos 4
loslas Jlaio! a3l 505 9 (9,0 - (ol Ssly> Sy oz SLilss solanns! anT
b ol el 5> lga ol slal 585 5 pBGas95 (L))

9 35,5 3o lsa ol slasl 28, slp cwl Koo (22 e b (2l O3l
&l ol 313 Ohlew Olays 5l am Sl o> (e ol Sl 350 b 615 2 19
ol sla sl i Jloiyl b sl s38lin 5 CBCT yglas 3 JTosl 900 4,
Gxupisy @l eslial 550 o9y 55 9 i laall wBws 15, 4 azuly
o) AL S )3 (Laman Gigd 5 Sles w) o pol> (59,0 axllle I Coaa L aiL e
2l alsa



‘w Congress of Iranian oral & maxillofacial Radiology Association

Mina Iranparvar Alamdari

Oral and Maxillofacial Radiologist, Assistant Professor, Department
of Oral and Maxillofacial Radiology, Shahid Beheshti University of
Medical Sciences, Tehran, Iran.

Performance of Atrtificial Intelligence for Airway Segmentation in CBCT Images

The application of Artificial Intelligence (Al) is becoming increasingly popular in the
field of oral and maxillofacial radiology. Basically Al can be utilized for several tasks,
such as classification, segmentation and object detection. Various Al models have
been developed for segmentation of tooth, mandibular condyles, inferior alveolar
nerve canal and upper airway in CBCT scans.

Upper airway, otherwise known as pharyngeal airway, is a complicated anatomic
area. Investigating the size and form of the upper airway is a topic of interest, as we
expect an association between breathing disorders and craniofacial morphology.
Transverse maxillary deficiency, skeletal open bite and some mandibular growth
patterns are associated with chronic mouth breathing. Obstructive sleep apnea
(OSA) is a common sleep disorder, happening as a result of pharyngeal airway
collapse for at least 10 seconds. OSA is considered as a risk factor for cardiovascular
diseases. Patients with OSA are also more likely to experience motor vehicle
accidents. Therefore early comprehensive evaluation of the shape and dimensions
of the airway seems to be of great importance to prevent the consequences.
Surgical and non-surgical treatments might be conducted to resolve the
constrictions, and X-ray imaging plays an important role in follow up assessments.
Airways can be ideally demonstrated on CBCT scans, but it is shown that the accuracy
of dimensional measurements depends on the machine brand, parameters and the
technique used to segment the airway. The aim of the current study is to evaluate

the performance of Al in airway segmentation.
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1- Oral and maxillofacial Radiologist

Artificial intelligence in oral and maxillofacial radiology: What is currently
possible?

Artificial intelligence, which has been actively applied in a broad range of industries
in recent years, is an active area of interest for many researchers. Dentistry is no
exception to this trend, and the applications of artificial intelligence are particularly
promising in the field of oral and maxillofacial (OMF) radiology. Recent researches
on artificial intelligence in OMF radiology have mainly used convolutional neural
networks, which can perform image classification, detection, segmentation,
registration, generation, and refinement. Artificial intelligence systems in this field
have been developed for the purposes of radiographic diagnosis, image analysis,
forensic dentistry, and image quality improvement. Tremendous amounts of data
are needed to achieve good results, and involvement of OMF radiologist is essential
for making accurate and consistent data sets, which is a time-consuming task. In
order to widely use artificial intelligence in actual clinical practice in the future, there
are lots of problems to be solved, such as building up a huge amount of fine-labeled
open data set, understanding of the judgment criteria of artificial intelligence, and
DICOM hacking threats using artificial intelligence. If solutions to these problems
are presented with the development of artificial intelligence, artificial intelligence
will develop further in the future and is expected to play an important role in the
development of automatic diagnosis systems, the establishment of treatment plans,
and the fabrication of treatment tools. OMF radiologists, as professionals who
thoroughly understand the characteristics of radiographic images, will play a very
important role in the development of artificial intelligence applications in this field.
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Elham Romoozi

*Qral and Maxillofacial Radiologist, Kashan, Iran.

Is Artificial Intelligence the New Friend for Radiologists? An Overview of
Current Applications, Challenges, and Opportunities.

Artificial intelligence (Al) is defined as the method and technology to simulate
human intelligence and behavior to perform specific tasks. The development and
application of Al has also advent in the field of medicine.

In the last years, artificial intelligence (Al) research has been rapidly developing and
in the field of dental and maxillofacial radiology because the digital radiographic
images produced digitally coded and can be translated into computational language.
This study reviewed the applicability of Al for dental radiography, challenges, and
opportunities from the current studies.

We mainly focused on the clinical applications of Al, ethical aspects of Al, and
challenges.

We categorized the application of Al considering the following purposes: Deep
learning and Machin learning, Dental Charting, Diagnosis of Dental Caries, Periapical
Pathologies, Periodontal Disease, Tumor and Cyst Classification, Cephalometric
Analysis, Screening and diagnosis of Osteoporosis, Tooth Recognition and Forensic
Odontology, Dental Implant, Quality Enhancement of Image and Clinically
Application of Al System for Dental Diagnosis with CBCT Image. Current development
of Al technology in each application and challenges were subsequently discussed.
In conclusion, considering the current application of IA, its limitations and challenges,
future Al research in dental radiography and substantial research regarding the
practical implications of Al algorithms for residents’ curriculum and the benefits of

Al in radiology is recommended.
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Board certified Oral and Maxillofacial Radiologist

Correlation between the Masticatory Muscle Dimensions and Internal
Derangement of Temporomandibular Joints Based on Magnetic Resonance
Imaging

Background: Temporomandibular joint disorders (TMDs) are the most common
cause of non-odontogenic pain in the maxillofacial region. Internal derangement (ID)
is one of the most prevalent causes of TMDs, and disc displacement is recognized
as the most common ID. The masticatory muscles are among anatomical structures
involved in TMDs that may be affected by ID.

Objectives: This study aimed to evaluate the correlation between the masticatory
muscle dimensions and ID of temporomandibular joints using magnetic resonance
imaging (MRI).

Patients and Methods: This cross-sectional study was conducted on the MRl images
of 145 patients, retrieved from the archives of the MRI diagnostic and research
center during 2020 - 2021. The patients were categorized into three main groups of
normal disc position (NP) (n = 42), disc displacement with reduction (DDR) (n = 54),
and disc displacement without reduction (DDWR) (n = 49). The maximum width
and height of the masseter and medial pterygoid muscles and the maximum height
and length of the superior and inferior heads of the lateral pterygoid muscle were
measured on MRI images for each of the groups. Data were analyzed using t-test,
Pearson’s correlation test, ANOVA test, and Tukey’s test (alpha < 0.05).

Results: Significant differences were observed between the NP, DDR, and DDWR
groups regarding the height (P < 0.001) and length (P < 0.001) of the superior head
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of the lateral pterygoid muscle; both parameters were significantly higher in the
NP group, followed by the DDR and DDWR groups (P < 0.05). The dimensions of
masticatory muscles were significantly greater in males than females (P < 0.05),
except for the width of the medial pterygoid muscle (P = 0.064). The height of the
masseter muscle (r = 0.190, P = 0.022) and the medial pterygoid muscle (r = 0.166,
P = 0.046) was significantly correlated with age.

Conclusion: Significant correlations were found between the height and length of
the superior head of the lateral pterygoid muscle and ID of TMJ; the corresponding
values were lower in the DDWR group compared to the DDR and NP groups,

respectively.
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Anis Moradi

Oral and Maxillofacial Radiologist

Cone-beam computed tomographic imaging of silent sinus syndrome: A
case series and a literature review

While silent sinus syndrome (SSS) is familiar to otolaryngologists and
ophthalmologists, it is a rare clinical entity in dentistry and is likely to be
underdiagnosed due to dentists’ lack of awareness of this condition. SSS presents
a diagnostic challenge to dentists, as patients typically have no history of trauma
or sinusitis. The characteristic feature of SSS is a gradual retreat of the maxillary
sinus walls, resulting in enophthalmos and hypoglobus. Multidetector (multislice)
computed tomography is the imaging modality of choice for SSS and other paranasal
sinus diseases. Cone beam computed tomography promises to be an alternative
low-dose imaging modality. This report describes 3 cases of SSS in adults, who had
no identified clinical symptoms except diminutive and opacified maxillary sinuses,
as well as the inward bowing of the sinus walls as noted on cone-beam computed
tomographic imaging.
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Mahsa Moannaei

Assistant professor, Hormozgan University of Medical Science,
Bandar Abbas, Iran

Evaluation of impact of Concha bullosa and nasal septal deviation on the
volume of maxillary sinus and sinusitis in CBCT images

Background: Airflow through the nasal cavities affects the development of the
paranasal sinuses and, in general, craniofacial skeleton.This is the reason why any
obstruction within the nasal respiratory complex may affect the development of
pneumatized regions within the skull. It can be caused for example by the presence
of concha bullosa or nasal septal deviation.

Material & Method: In this descriptive - analytical study, 91 CBCT images were
evaluated to investigate the relationship between nasal septal deviation and Concha
bullosa with maxillary sinus volume and sinusitis.

Results: Findings of our study showed that the mean angles of deviation of the
nasal septum, left sinus volume and right sinus volume are 13.98, 14.41 and 14.62,
Respectively. 70.3%/ of the subjects had Concha Bullosa, 757 of which were
bilateral,

94.57 of cases had nasal septal deviation, and also those with bilateral concha
bullosa were more likely to develop sinusitis and there was a significant relationship
between nasal septum deviation and Concha bullosa

Conclusion: |In examining the relationship between the studied parameters in
different sexes, we only saw a significant difference in the volume of the left and
right sinuses.

In the study of these parameters in different age groups, no significant relationship
was found.

In this study, the relationship between nasal septal deviation and the presence
of concha bullosa and other variables, no significant relationship was found, but
relationship between the involved side of concha bullosa and the presence of
sinusitis there was a significant relationship (p <0.05).
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Shiva Karimi

Assistant Professor, Department of Oral & Maxillofacial Radiology,
Faculty of Dentistry Shiraz Branch Islamic Azad University

An introduction to Diffusion MRI: principles and some applications in
maxillofacial region

Diffusion Weighted Magnetic Resonance Imaging (DWMRI) is a non-ionizing, non-
invasive and non-contrasted functional imaging modality, performed in a few
minutes. Its routine application in neuro-radiology now has been expanded to
other areas, including head and neck, makes DWI animportant modality in patients’
medical workups.

DWI is based on Brownian movement of water molecules within the tissues. The
impedance of water molecule diffusion is determined by cellularity, cell membrane
integrity and blood perfusion. The quantity of this empedance (rate of diffusion) is
described by apparent diffusion coefficient (ADC), expressed by mm/s, measured
for different body fluids.

Using fast acquisitions as spin-echo echo-planar sequences in a single shot, with
advantage of inherent rapidity without the need for refocusing radiofrequency
pulses, allows scanning relatively large volumes in a short time period, making the
technique suitable for the simultaneous evaluation of the primary tumor site and all
nodal stations in the head and neck.

Tissues with facilitated diffusion (no restricted-diffusion), like inflammatory and
necrotic process, are hypo intense on the trace diffusion image and bright on the
ADC map. On the other hand, tissues with diffusion restriction, as solid malignant
tumors, are bright on the trace diffusion image and hypo intense on the ADC map.
Physical principles and some of its applications, like tissue characterization for
malignant and benign lesions and nodes, metastases, perineural spread, staging,
selecting the suitable location for biopsy, and follow-up, will be discussed in brief.
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Maryam Jalili Sadrabad 2, Mahtab Kheirkhahi 2, Sayna
Shaghayegh # , Maryam Sami 4, Anahid Navabi 4 ,Farahnaz
Ghahremanfard 5, Azra Mohiti &

1-Associate Professor, Oral and Maxillofacial Medicine Department,
School of Dentistry, Semnan, University of Medical Sciences, Semnan,
Iran.

2- Associate Professor, Cancer Research Center, Semnan University
of Medical Sciences, Semnan, Iran.

3- Oral and Maxillofacial Radiologist.

4- Dental Student, Student Research Committee, Dental Faculty,
Semnan University of Medical Sciences, Semnan, Iran.

5- Associate Professor, MD, Oncologist, Cancer Research Center,
Semnan University of Medical

Sciences, Semnan, Iran.

6- Assistant Professor, Oral and Maxillofacial Medicine Department,
Dental School, Alborz University of Medical Sciences, Karaj, Iran

Incidence of Carotid Atheroma in Patients Received Radiotherapy in Neck
Field - A Case Series Study

Background: Atheroma is a disease which involves every vessels and it is formed
mostly in junctions of moderate to large vessels such as carotid artery that called
Carotid Atheroma (CA).

Atheroma can lead to myocardial infraction or stroke. In previous studies it has been
shown that head and neck radiotherapy can induce CA even in young patients. If
Atheroma can be earlydiagnosed in panoramic views, it can prevent ischemic
attacks in the brain and eventually death

Material & Method: Case series: 36 patients were referred to Semnan Dental
School for dental screening by a Hematologist- Oncologist. A panoramic view was
ordered for each patient by Oral Medicine Specialist.

Results: A panoramic view was ordered for each patient by Oral Medicine Specialist
and in 4 patients radiopaque lesions was detected in para-spinal region which were
diagnosed as Carotid Atheroma with Oral and Maxillofacial Radiologist, and this
case series was reported
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Conclusion: Radiotherapy is a part of treatment in head and neck malignancies that
can cause atherosclerosis in carotid junctions. Dentists should monitor panoramic
views of patients that are receiving radiotherapy for any signs of suspicious lesions
and if CA is detected the patient should be referred to a Cardiovascular Specialist

for further treatment.
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Fatma Caglayan

DDS, MS, PhD, Professor, Department of Oral Dental
and Maxillofacial Radiology, Faculty of Dentistry, Ataturk
University, Erzurum/Turkey.

Intra-oral Ultrasound in Dentistry

Ultrasonography (USG) is a diagnostic method that the ultrasonic image is created
by ultrahigh-frequency sound waves, which have an acoustic frequency above the
threshold of human hearing. Compared to other medical imaging methods, USG
has several advantages of being real time, portable, inexpensive, radiation free, and
noninvasive. In the medicine, most of the USG applications are transcutaneous.
However, intraoral USG has been a relatively rare application, it has recently been
drawing more interest. Intraoral USG is also used in dentistry for examining the
salivary glands and ducts, as well as the mouth floor, the buccal, labial, and palatal
mucosa, the tongue, periodontal tissues, and periapical lesions. This presentation is
aimed to provide detailed information about intraoral USG applications in dentistry
and present sample cases diagnosed with intra-oral ultrasound.
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Yaser Safi

Professor of Oral and Maxillofacial Radiology, Shahid Beheshti
University of Medical Sciences

Evaluation of salivary gland diseases by ultrasound

Today, due to the availability and lack of ionizing radiation, ultrasound has been
widely used in the evaluation of superficial tissue, including salivary glands.

After knowing the anatomy and normal images of salivary glands in ultrasound,
many lesions and diseases can be diagnosed in this area. Benign and malignant
tumors, cysts and other lesions can be recognized in these images. Also, by using
intraoral probes, it is possible to evaluate the lesions of the minor salivary glands in
the palate, which are not uncommon.

The properties of Color Doppler in ultrasound are also very helpful in differential
diagnosis.

In this lecture, we will talk about the appearance of various lesions of the salivary
glands in ultrasound.
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Sahar Ghaedsharaf

Oral and maxillofacial radiologist

Use of high resolution ultrasound in injection and assessment of filler gels
in face

High-resolution ultrasound (HRU) imaging is a useful tool to study filler injections
in the face. It is noninvasive, quick, well-tolerated, and can provide in vivo and
dynamic information.

The plane of injection could be determined accurately, and there were no specimen
manipulation artifacts.

Before afiller treatment is performed with ultrasound, previous filler treatments can
be brought in to sight and vascular mapping can be performed. In case of adverse
events, the filler and the surrounding tissues are visible. Dislocation, abscesses, and
vascular adverse events can be seen. Under ultrasound guidance, hyaluronidase
can be injected directly into the filler deposit.

Indeed, by use of ultrasound, we can detect and distinguish different types of filler
gels. All these affairs can be done properly by ultrasound imaging.

In our lecture, all these will be described.
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Shamim Shafeiyoon

Radiologist, Assistant Professor, Isfahan University of
Medical Sciences and Health care services.

Lumps and bumps in the head and neck in ultrasound

Sonography of neck should be carried out systematically, starting the submental
region and then proceeding to the different regions of the neck in sequential order.
This protocol is important because it ensure that all the neck regions are scanned
meticulously and the chance of missing a lesion is minimized. Also, as most lesion in
the neck are site specific, their predetermined location hi the neck, combined with
ultrasound and clinical findings, provides a clue to the diagnosis.
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Kimia Kazemi

Radiologist

Cervical Lymph nodes sonography

Over 300 lymph nodes are recognized in neck which host most of neck masses.
Ultrasonography, among other diagnostic modalities, is a very useful and handy
tool for evaluation of lymph nodes in neck. The accurate designation of location,
size and features of lymph nodes is crucial in determination of differential diagnosis,
recommended measures and follow-up imaging. According to the nomenclature
proposed by American Head and Neck Society and American Academy of
Otolaryngology-Head and Neck Surgery cervical lymph nodes are categorized into
10 groups, including each groups’ boundaries and draining tissues. Lymph nodes’
size is reported as short axis and long axis diameter and gray scale features include
shape, margin, echogenic hilum, echogenicity and calcification and/or necrosis, if
present. Doppler sonography is applied in quantitative and qualitative assessment
of lymph node’ vascularity and plays a substantial role in differentiation of benign
and malignant nodes. Elastography, estimating tissue stiffness, has also shown
promising results in the field.
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Ali Hajihashemi

Radiologist

Inflammatory processes of the head and neck and relevant ultrasound
guided interventions

Maxillofacial inflammatory processes & infections represent a significant
proportion of daily dental problems. The diagnosis of a soft tissue infection and the
determination on whether it is an abscess (fluctuance) or cellulitis may be difficult
clinically, but it is very important, as the conditions require different treatments.
Ultrasound scanning is readily accessible, inexpensive, easy-to-use, and typically
constitutes the first-line imaging modality for this entity. Assessment and differential
diagnosis of odontogenic infections and their imaging characteristics and expansion
patterns in the head & neck region can be done with the help of ultrasound
Percutaneous abscess drainage uses imaging guidance to place a needle or catheter
through the skin into the abscess to remove or drain the infected fluid. It offers

faster recovery than open surgical drainage.
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Radiologist

Special considerations in salivary glands US

Ultrasound is a sensitive, cheap, widely available and noninvasive procedure for
evaluation of salivary glands. Technological advances and the superficial location
of the salivary glands enables us to assess most of the glands parenchyma by US. It
should be performed bilaterally concomitant with the evaluation of cervical lymph
nodes.

Salivary glands are homogeneous echogenic organs normally, however there is
significant change in their size, echogenicity and vascular flow during acute and
chronic inflammation. Post inflammatory complications like abscess formation is
also obvious in US exam.

There are some congenital diseases with salivary glands involvement such as
branchial cleft cysts, hemangioma and lymphangioma which can easily be assessed
by salivary glands US.

Additionally in cases with palpable mass, examination with US enables us to
differentiate benign and malignant tumors and also helps us to detect probable
invasion to adjacent structures.

In patients who are suspected to sialolithiasis, there is not only possible to visualize
dilated duct but also location and size of obstructing stone by US. It has an important
role in treatment selection.

There is valuable information about application of US and its interpretation in
salivary glands pathologies.
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Fatemeh Nasereslami

Private Practice, Tehran

Comparison of Dimensions of the Palate between Individuals with and
Without Nasal Septum Deviation on Cone-Beam Computed Tomography
Images in an Iranian Population

Background: Nasal septum deviation might disrupt the integrity of nasal septum
components, resulting in deformity. Such changes might affect the morphology of
adjacent structures. The aim of the present study was to evaluate the dimensions
of the palate in subjects with and without nasal septum deviation on cone beam
computed tomography (CBCT) images in an Iranian population.

Methods: In the present cross-sectional study, the CBCT images of subjects with
and without nasal septum deviation were evaluated in two groups (n=107) referred
to the Department of Oral and Maxillofacial Radiology, Tabriz Faculty of Dentistry
in 2017. The presence or absence of nasal septum deviation and its severity were
evaluated in association with palatal dimensions. Data were analyzed by SPSS.
Independent samples t-test was used to compare the dimensions of the palate.
Finally, the Mann-Whitney U test was employed to compare palatal arch depth
(PAD)/palatal interalveolar length (PIL) ratios.

Results: There were no significant differences between the two groups in terms
of the palatal depth (P=0.967), palatal width (P=0.223), and palatal depth/palatal
width ratio (P=0.644). However, the results demonstrated significant differences
in palatal depth (P<0.001) and palatal width (P=0.05) between male and female
subjects.

Conclusions: Overall, no significant differences were observed in the dimensions of
the palate (depth and width) and their ratios between subjects with and without
nasal septum deviation, although greater palatal dimensions (depth and width)

were detected in males compared to females.
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Bahar Asheghi

Assistant Professor, Department of Endodontic School of Dentistry,
Shiraz University of Medical Sciences

Evaluation of Root Canal Transportation and Centering Ratio Associated
with 4 different rotaty instruments with a new technique of image
processing

Aim: We used a new image processing for comparing root canal anatomy before
and after root canal instrumentation with 4rotary systems in order to compare
centering ability of them.

Methodology: 60 human mandibular molars extracted for periodontal reasons were
used. Access cavities were made, working length of only mesiobuccal root canals
was determined and subjected to (CBCT) scanning. The samples were randomly
divided into 4 groups (n=15): Group 1: Protaper Gold, Group 2: Croco, Group 3:
Neolix, Group 4: Eighteeth and the samples were prepared with these file and post
instrumentation scans were performed. Pre and post instrumentation scans were
compared to determine the canal-centering ratio and transportation at 3mm, 5mm
and 7mm with 2 methods, using superimpose tab of palnmeca romexis software
and an invented New image processing method, which can be used to calculate the
area and perimeter of the pulp cross section in CBCT images.Data were statistically
analyzed by the Kruskal-Wallis test and the significance level was set at P <.05.
Results: At 3-mm and 7-mm levels there was no significant difference among the
tested groups Regarding the Transportation and Centering Ratio (P >.05). At 5-mm
level the Crocco file group showed a significantly lower mean Transportation value
compared with Eighteeth file group (P <.05); and regarding to Centering Ratio
parameter the Crocco file group showed a significantly higher value than Eighteeth
file group (P <.05).

Conclusion: With new method that the first time presented, we showed that croco
can be better rotary file system.
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Contemporary imaging modalities for dental implants

Dental Implants have become part of routine treatment plans in many dental offices
because of their popularity and acceptance by patients.

Appropriate pre-placement planning, in which imaging plays a pivotal role, helps to
ensure a satisfactory outcome.

The development of prices pre-surgical imaging techniques and surgical templates
allows the dentist to place these implants with relative ease and predictability.
This presentation gives an overview of current practices in implant imaging for the
practicing, with emphasis on selection criteria for imaging.

Contemporary imaging techniques such as USG, MRI for dental implant planning,
surgical phase, and also follow-up treatment will be discussed.

Moreover, recently developing technology Artificial Intelligence (AL) is being
implemented for dentistry especially in dentomaxillofacial radiology. Artificial
Intelligence (Al) in healthcare generally is the use of algorithms and software to
approximate human cognition in the analysis of complex medical date. Specifically,
AL is the ability for computer algorithms to approximate conclusions without direct
human input.

What distinguishes Al technology from traditional technology in health care is the
ability to gain a well-defined output to the end-user. Al does this through matching
learning algorithms, which can recognize patterns in behavior and create its logic.
This lecture will also explain the basics principles of deep learning and its application
in dentistry, and presents examples of successful application of deep learning
techniques, particularly in dental implant planning.
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Ultrasound physics

Ultrasonography (US) is a safe, non-invasive reproducible imaging modality for
assessment of head and neck soft tissues. This diagnostic imaging method is based
on ultrasound waves, which is used to reveal the muscles and internal organs
of the body, their size, structure, and possible pathologies. The purpose of this
presentation is to review the physics of ultrasound and the basic applications of this

diagnostic tool in evaluating the maxillofacial area.
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Artifacts on CBCT images

The advantages of CBCT contributes of its spreading not only in the field of
dentistry, but as well as in maxillofacial surgery, otorhinolaryngology, rheumatology
and traumatology. For the reconstruction of raw images obtained during the CBCT
acquisition, in most cases a filtered back projection algorithm is used based on the
Feldkamp-Davis-Kress algorithm. One of the disadvantages of CBCT is the presence
of artifacts that may significantly affect the image quality and interfere with the
evaluation of the data. Artifact can be defined as any lesion that is not physically
present in the real structure of the imaged volume, nevertheless it is detectable on
the reconstructed image. The better understanding of how artifacts are generated
on reconstructed images can contribute to the reduction of these and to achieve
better image quality and even more efficient interpretability.
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Review of sialography of noteworthy cases of the salivary glands

Sialography is the radiographic visualization of the ductal system of the parotid or
submandibular gland by means of a radiopaque contrast medium, The technique
was originally developed to aid in the diagnosis of salivary gland disease.Pathologic
conditions revealed by the technique include sialoliths, strictures, fistulas, chronic
and acute infections, and neoplasms. The procedure also aids in the diagnosis and
localization of intraglandular neoplasms.

In this presentation, we will review some cases of sialogram.
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Sajjad Ansarifard

Department of Dental Biomaterials, School of Dentistry, Tehran
University of Medical Sciences, Tehran, Iran

Impact of cone beam computed tomographic (CBCT) artifacts on Treatment
plan-a systematic review

Background: The present study aimed to undertake a systematic review on the
knowledge of the impact of cone beam computed tomographic (CBCT) artifacts on
oral and maxillofacial treatment plans.

Material & Methods: The PubMed, Google Scholar, Cochrane and Scopus database
and grey literature was searched for studies on the impact of CBCT artifacts on oral
and maxillofacial surgeries treatment plans. The PRISMA statement was followed
during data assessment and extraction.

Results: The search strategy included 823 articles. An initial screening of the
publications was performed using abstracts and key words. After application
of exclusion criteria, a total of 16 studies were finally identified as eligible to be
discussed. Out comes assessed in these articles were on 3 main types of artifact:
beam hardening, streak, and motion artifacts.

Conclusion: The study suggest that artifacts significantly affect oral and maxillofacial
surgical planning and should be considered in treatment planning.
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Mucosal thickening g 19 5ugS ;5 la yugiuw jl CBCT

Introduction: As an abnormality of the respiratory system, the covid- 19 disease can
affect the air sinuses.

Objectives: To determine the relationship between the mucosal thickening of
the maxillary sinus wall and the incidence of covid-19 in cone beam computed
tomography (CBCT) of patients referred to one of the radiology centers in Yasu;j city
in 2020 to 2022.

Materials and methods: This quantitative cross-sectional and descriptive-analytical
study was conducted by examining CBCT images of patients referred to a radiology
center in Yasuj in 2020- 2022. A total of 226 sinuses from 113 patients were
examined. Images in coronal and axial sections were reconstructed and analyzed
using NNT Viewer software. The mucosal thickness of the maxillary sinus was
measured in patients with a history of positive PCR test of Covid-19 and the time
of infection up to 3 months after infection, as well as in patients without a history
of infection. The software used for analysing data was SPSS version 28 and the P
Value was 0.05. Results: The highest average thickness was 13.745 + 10.491 mm.
The average thickness was significantly higher in men. The highest mean values
in men and women were 15.444 + 10.347 and 11.659 + 10.523 mm respectively,
both of which were observed in people with covid- 19. The average thickness in
the age group of 40-65 years was more than the age group of 18-39. The highest
average thickness in the group of 18-39 years and 40-65 years was 12.091 + 9.859
and 15.208 +11.002 mm respectively, both in the axial view of the left maxillary

sinus and in patients with covid- 19 were observed. There was a statistically
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significant relationship between the infection of covid-19 and the classification of
mucosal thickening levels. (P-Value < 0.001). Conclusion: The mucosal thickening
of the left and right maxillary sinus in patients with covid-19 is significantly higher
than non- infected people. T his increase in thickness in the sinus on both sides is
significantly greater in men than in women. The results of this study also showed
that the increase in the mucosal thickening of the left and right maxillary sinus in

the elderly is significantly higher than younger age groups.
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Oral and Maxillofacial Radiologist, Assistant professor, Department of
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Science school of Dentistry, Bojnord, Iran.

CBCT findings affecting implant treatment

Findings in CBCT such as accessory canals such as the inferior alveolar nerve that the
distance from the bone crest to this landmark is of particular importance in order to
prevent paraesthesia in the future implant treatment plan, bone sclerosis and FCOD
in the implant area which causes the drill to deviate during insertion. the implant
is implanted, maxillary sinus mucositis and osteomeatal complex examination,
especially in cases of maxillary implant that requires a sinus lift, pulpoperiapical
lesions of the tooth that must be removed to be implanted in the future, which can
affect the healing process of the bone around the implant And... all of them are
among the things that can affect the implant treatment. In this case series study,
CBCT radiographs of implant candidate patients have been examined and all findings
and treatment considerations of each radiograph have been examined. CBCT
radiographs in implant candidate patients have always been of great importance,
and by reporting the radiograph findings by an oral and maxillofacial radiologist,
one can learn about anatomical and pathological problems and complications, and
avoid errors during treatment that cause failure. Implants and future problems of
patients can be prevented.
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Mojtaba bayani

Periodontist, Implantologist, Associate professor of Periodontics
department, Dentistry school, Arak University of Medical Sciences

Importance of Preparation of the periodontium

The Role of Cone Beam Computed Tomography in Post Surgical Dental Implant
Complications

The purpose of postoperative imaging after dental implant placement is to confirm
the location of the fixture and crestal bone levels at implant insertion. Intraoral
periapical radiography is recommended for this purpose and is commonly referred
to as the baseline image. Panoramic radiographs may be indicated for screening of
more extensive implant therapy cases. Titanium implant fixtures inherently produce
artifacts such as beam-hardening and streak artifacts with CBCT, obscuring subtle
changes in marginal and peri-implant bone. CBCT imaging however, is indicated if
the patient presents with implant mobility or altered sensation, possible damage to
neurovascular structures, fixture displacement into adjacent anatomical structure
such as maxillary sinus, inferior alveolar nerve canal, lingual or buccal plate
perforation and mislocation of fixture, to facilitate assessment, characterizing the
existing complications, and planning for surgical removal and corrective procedures.
The intention of this lecture was to overview the literature in search of scientific
evidence regarding the consequences of early diagnosis and management of
surgical complications due to implant insertion and presentation of many useful
clinical cases.
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Shiva Ghandomi

Department of Oral and Maxillofacial Radiology, School of Dentistry,
Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

Radiologic consideration and application of CBCT in sinus augmentation

background: Radiology plays an important role in successful planning, placement
and long-term follow-up of dental implants. Two-dimensional radiographs are
recommended for initial assessment of the potential implant sites. Radiographic
examination of any possible place forimplant placement should include cross sectional
imaging. CBCT is a three-dimensional tomographicimaging with dimensional accuracy
and high resolution, which should be considered as the cross-sectional imaging of
choice before surgery in potential implant sites; Especially when clinical conditions
indicate the need for bone augmentation and sinus lift before implant placement.
Case report: CBCT images of posterior maxilla are analyzed to evaluate bone quantity
and quality, maxillary sinus features and required volume of bone graft material.
Conclusion: With its ability to analyze the anatomy and surrounding structures
thoroughly, CBCT is considered by dentists and surgeons to be the third eye when
assessing the implant site and the most appropriate plan of treatment for sinus lift.



m Congress of Iranian oral & maxillofacial Radiology Association

Olrgd ST S jolaos exSuiols ' \\- ‘\>

il sla ol Jboas (6 S yugiauw ys)les wyp
Sl 5l S 5 o8 SIin s el byl plol ager W S il ol

S9)g a8 cslis uiea 9 anatomical variation cslis 9 Gugiw 2961 b ol
Mé)g),b%!ftgalélxﬂdu)s

9 il Slebas 9 6 sKe Gugiams Sl G2lse 59, 048 daias Julge Alis ol o
b S salgs 1,8 w3590 Ol Oleys

0358 s SlayeS B L g Gwginw Sl ciliasl plmle 9 leiigae () alex
<85 alss 8 o 3,90 S5 9>






m Congress of Iranian oral & maxillofacial Radiology Association

Vafa Moshirabadi

Oral and maxillofacial surgeon, fellowship of advance
dental implant surgery

'l

Maxillary Sinus Lift Procedures: An Overview of Current Techniques and
Presurgical Evaluation

A maxillary sinus lift procedure is indicated if a dental implant needs to be placed in
the posterior maxilla with limited bone available to accommodate a dental implant.
Both open and closed sinus lifting procedures are reliable approaches for increasing
the bone volume needed to support proper implant positioning. However, these
methods can lead to several complications. In addition to the general complications
commonly linked to oral surgery, such as swelling or hematoma, the primary
complication in open sinus lifting is typically the perforation of the Schneiderian
membrane during osteotomy. Detailed and extensive presurgical evaluation is
crucial to minimize such complications. The objective of this study was to delineate
contemporary trends in sinus lift surgery, with a specific emphasis on different
techniques of sinus lift procedure, anatomical and surgical factors, presurgical
evaluation, bone grafting, and the practical implications of these factors in implant
dentistry cases involving a deficient posterior maxilla. In conclusion, while both
osteotome and lateral window techniques can assist clinicians in addressing the
complexities of implant placement in a deficient posterior maxilla, bone height
before implantation remains a critical factor in determining the success and
longevity of implants.
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IMPORTANT CONSIDERATION IN CBCT IMAGING OF PARANASAL
SINUSES

INTRODUCTION: CBCT role in evaluation of anatomic and pathologic condition
of paranasal sinuses is more colorful than past time. Dose reduction and spatial
resolution improvement in CBCT and more convenience in relation with CT images
cause more interest to this modality.

Selection of FOV and spatial resolution are important in CBCT capturing. Although
slice interval and thickness layer of reformatted images are important factors in
diagnostic accuracy of images. Head positioning must be corrected before creation
of axial and coronal reformatted images (orientation in 3D plane).

We must assess final images to viewing anatomic details such as ostiomeatal
complexes and if we need change position of cuts to pass from these details.
Conclusion: CBCT of paranasal sinuses needs Attention to technical details to
achieve ideal images.
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Pathological lesions of the maxillary sinus - presentation of experiences

The maxillary sinus is one of the four pairs of air sinuses around the nose, which
includes a wide range of different pathological lesions, including inflammatory,
infectious, benign and malignant tumors, which due to the special anatomical
location and condition of this area, most of these lesions It is found either due to
specific clinical symptoms of the patient or by chance in common radiographs of the
mouth and teeth. Today, due to the universalization of dental implant treatment,
the need for CBCT has increased, and due to the greater accuracy of this technique
in showing smaller lesions, the number of biopsies from the maxillary sinus and
early detection of lesions has increased.

In this seminar, an attempt is made to discuss different experiences of pathological
lesions in this area with emphasis on radiological findings from personal archives
and its key points in terms of diagnosis, treatment and follow-up.
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Mahjubeh Entezar-e-ghaem

Faculty of Dentistry, Department of Oral & Maxillofacial Radiology,
Shahid Sadoughi University of Medical Sciences, Yazd

Evaluation of paranasal sinuses anatomy and variations in CBCT

The paranasal sinuses usually consist of four paired air-filled spaces. They have
several functions of which reducing the weight of the head is the most important.
Other functions are air humidification and aiding in voice resonance. They are
named for the facial bones in which they are located:

e Maxillary sinus

e Sphenoid sinus

e Ethmoid sinus

e Frontal sinus

The aim of this lecture is to examine the paranasal sinus anatomic variations with
CBCT
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Roghayeh Panahi

Assistant Professor of Radiology Department of Medical University of
Yasoj

Evaluate anatomical variations of paranasal sinuses and nasal cavities
using cone beam computed tomography (CBCT).

Abstract Purpose external nasal walls are an important factor in the drainage or
obstruction of the ostiomeatal complex, therfor anatomical variations in the nasal
cavity can elevate the risk of pathological sinus conditions. The aim of this study is
to evaluate anatomical variations of paranasal sinuses and nasal cavities using cone
beam computed tomography (CBCT).

Methods: this investigation assessed CBCT images from 129 patients (aged 12-65
years; 82 females and 47 males) to specify the prevalence of anatomical variations
of the paranasal sinuses and nasal cavity. We analyzed the data using the Mann-
Whitney test, Kruskal-Wallis test, and chisquare test.

Results anatomical variation was observed for accessory maxillary sinus ostium
(100%). Significant relationships were also found between the prevalence of middle
turbinate-normal (P=0.03), nasal spine (P=0.01), and patients’ age. Also, significant
correlations were found between middle turbinate-normal (P=0.04), uncinate
process-normal (P=0.02), uncinate processlamina terminslis (P=0.001), and septal
deviation (P=0.006) and patients’ sex. Significant correlations were also found
between some anatomical variations.
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Masoomeh Afsa,

Assistant Professor, Faculty Member, Maxillofacial Radiology
Department, Bandar Abbas Dental School, Hormozgan University of
Medical Sciences

Imaging Characteristics of Tumors of Paranasal Sinuses- Review

Sino nasal Tract region, is composed of different tissues that potentially can be the
origin of benign and malignant tumors. The clinical sighs and symptoms of SNT
tumors are not characteristic and mimic inflammatory sinus disease that can be
main cause for late diagnosis. On the other hand, some benign SNT tumors can
transform to malignant lesions which multiplies the importance of on time and
true diagnosis. The principal role of imaging is to determine the biological behavior
and exact extension of the tumor to surrounding structure including orbit and
intracranial cavity.

The purpose of this oral presentation is to review characteristics of some important
benign and malignant SNT tumors on different diagnostic imaging modalities.
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Majid Vafayi and Samira Saati

Oral & Maxillofacial Radiologists

Presentation of CBCT images of interesting cases of PNS diseases and
how to write their reports

Paranasal diseases are one of the most common diseases that people involve them
during their lives. Otherwise of routine medicinal treatment, functional endoscopy is
an important, useful and common method, used by ENT specialist. For a successful,
low risk endoscopy, the clinician needs to define the details of anatomy, normal
variations and the borders and extension of disease via 3D images. PNS CBCT is one
of the best imaging modality which has the ability of sophisticated mapping of PNS
with low dose radiation comparing with CT-scan. In this paper we try to share the
approach and important keys of reporting with presenting different interesting PNS
CBCT diseases cases.
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Clinical evaluation of PNCdx

Plain radiographs for the evaluation of the paranasal sinuses have largely been
replaced by computed tomography (CT), mainly because of tissue overlap
problems, poor visualization of the posterior ethmoids and ostiomeatal complexes,
and inherent deficiencies in depicting soft tissues relative to CT. Plain radiographs
are of little use in modern practice for evaluation of sinonasal disease process
Computed tomography (CT) is the modality of choice in imaging of chronic
rhinosinusitis (CRS) and planning for functional endoscopic sinus surgery (FESS)
MRI is the preferred modality for evaluation of neoplastic diseases of sinonasal
cavity, as it can beter distinguish tumors from inflammatory changes and normal
anatomic structures compared with CT Gadolinium are required to fully characterize
the extent of the lesions

Normal CT: Anatomic variation (Anatomic variants are very common and should
not be perceived as the cause of CRS, although these may be responsible for lack of
response to treatment and recurrence).

Anatomic Variations:

e Concha Bullosa

¢ Nasal Septal Deviation

e Paradoxical Middle Turbinate

e Sinus Aplasia and Hypoplasia
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Amirreza Mehdizadeh

Oral and Maxillofacial Radiology / Tehran Islamic Azad Medical
University

Sex estimation from maxillary and frontal sinus volume and Dimension
using semiautomatic segmentation in CBCT scans

Objective: The aim of this study was to measure the volume and dimension of
frontal and makxillary sinuses and in CBCT images using ITK-SNAP software, semi-
automatic segmentation mode and investigate its relation with gender and also
provide formula for sex prediction.

Methods: this retrospective study was carried out on 213 individual (90 men, 123
women) over 20 years old. Exclusion criteria concluded patients submitted any
trauma, surgery, pathology or congenital disease in frontal and maxillary sinuses.
CBCT scans imported to ITK-SNAP and height, width, depth and volume of sinuses
was measured. For volume measurement semi-automatic segmentation tool of
software were used. Mean and standard deviation of all parameters were calculated
and compared to gender. Discriminant analysis has been made and formula based
on each structure and also combination of all parameters provided.

Results: Significant differences were observed between men and women regarding
the all parameters except frontal sinus height. No significant difference was observed
between right and left side in maxillary sinus. The least pronounced variable of
maxillary sinus, frontal sinus and in differentiation of sex in developed formula was
maxillary sinus width, frontal sinus depth. Generated formula with maxillary sinus,
frontal sinus parameters had accuracy of 74%, 76% in sex prediction respectively.
The accuracy of developed formula based on combination of all parameters was
82%.
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Conclusion: the result of this study showed measurements of volume and
dimensions of maxillary sinus, frontal sinus and the accuracy of formulas generated
from that can be applied in sex prediction in forensic investigation and combination

of different structure increase the accuracy.
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e Auricle
e External auditory canal
e Fisssures of santorini
e Tympanic membrane
e pars flaccida, pars tensa

e Scutum (Latin for shield)
e Tympanic annulus
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e Middle ear muscles:
e Tensor tympani muscle
e Stapedius muscle
e Ossicles of middle ear (Location, Components, Ligaments)
e Malleus (hammer)
e Incus (anvil)
e Stapes (stirrup)
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e Bony & membranous labyrinth
¢ Endolymphatic spaces
e Vestibule (utricle, saccule), Vestibular aqueduct
e Semi-circular canals
e Cochlea, Cochlear aqueduct
e Porus acusticus
e Fundus (crista falciformis, bills bar)
e Singular canal
e Vestibulocochlear Nerve
e Facial Nerve
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Motahare baghestani

Oral & Maxillofacial Radiologist, Assistant professor of dentistry
faculty of Yazd

Imaging anatomy of temporal bone and ear

Introduction & Significance of Study: Temporal bone (T-bone) is the most complex
and intriguing areas of the head and neck. The temporal bone contributes to the
lower lateral walls of the skull. It contains the middle and inner portions of the ear,
and is crossed by the majority of the cranial nerves. The lower portion of the bone
articulates with the mandible, forming TMJ. Understanding normal anatomy is key
to accurate T-bone image interpretation. In this lecture, we will investigate Normal
anatomy and Imaging of temporal bone and ear. We will emphasis radiographic
features of temporal bone and ear in different planes.

Temporal bone

e parts of temporal bone

e sutures

Plans to overview each parts

e Axial

e Coronal

e Poschle

e Stenvers

e Cochlear reformat

e Tympanosquamous reformat

External ear subdivisions

e Auricle

e External auditory canal

e Fisssures of santorini
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Tympanic membrane

e pars flaccida

e pars tensa

e Scutum

e Tympanic annulus

Middle ear subdivisions

e Tympanic cavity borders (roof, floor, medial, lateral walls)
e Tympanic cavity contents

Middle ear Spaces:

1. Epitympanum (attic)

Cog

- Prussak space

- Anterior epitympanic recess

- Tegmen tympani

- Aditus ad antrum

2. Mesotympanum

3. Hypotympanum

Middle ear muscles:

e Tensor tympani muscle

e Stapedius muscle

Ossicles of middle ear (Location, Components, Ligaments):
e Malleus (hammer) o Incus (anvil) o Stapes (stirrup)
Inner ear subdivisions:

e Bony & membranous labyrinth

¢ Endolymphatic spaces

e Vestibule (utricle, saccule), Vestibular aqueduct
e Semi-circular canals

e Cochlea, Cochlear aqueduct

e Porus acusticus

e Fundus (crista falciformis, bills bar)

e Singular canal

e Vestibulocochlear Nerve

e Facial Nerve

Facial nerve segments
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Soraya Bakhshani

Oral & Maxillofacial Radiologist, Assistant Proffesor of Zahedan
Faculty of Dentistry

Imaging of Temporal Bone Pathology

The temporal bone lesions include benign and malignant tumors, as well as
congenital and inflammatory conditionsThese neoplasms cannot be directly
observed and must be diagnosed based on the symptoms and imaging findings. The
differentiation of temporal lesions is difficult because this bone consists of different
parts and each part can have different lesions.

Inflammatory conditions of the ear are the most common diseases of the temporal
region and also the third most common reason for visiting a doctor.

In children and adolescents, inflammatory conditions of the middle ear are one of
the most common causes of antibiotic use. Also, some researchers consider the
formation of acquired cholesteatoma, which is a common lesion worldwide, as a
response to a chronic inflammation.

Imaging is used to assess the extent of the lesions and their complications due to
the high diversity of temporal bone lesions. CT is the imaging modality of choice for
most of the pathologic conditions of the temporal bone, especially for those of the
middle ear. While MRI is more suitable for examining the lesions of the inner ear.
Imaging also plays an important role in the postoperative follow-up of middle ear
surgery.
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Zahra Dalili Kajan

Professor, Maxillofacial radiologist, Guilan University of
medical sciences

Cone Beam Computed Tomography in the Postoperative Assessment of
Cochlear Implantation

Cochlear implants (Cls) are electronic devices for sound transmission in severe
sensorineural hearing loss (SNHL) patients. These act by direct simulation of the
cochlear nerve. CT and CBCT are the chosen modalities in the assessment of cochlear
implantation surgery. Less metal artifact, lower radiation dose and the feasibility of
technique make the CBCT an ideal alternative examination in postoperative follow
up of cochlear implantation in adult and pediatric cases. So, in this presentation, the
CBCT findings of the cochlear implants in some cases will be discussed.
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Negar Khosravifard

Department of Oral & Maxillofacial Radiology, Dental Science
Research Center, Scholl of Dentistry, Guilan University of Medical
Sciences

Imaging of the Temporomandibular Joint

Introduction & Significance of Study: TMJ problems are common and affect up to
one-third of adults at some stage in their lives, as well as affecting children and
adolescents. Temporomandibular disorder (TMD) is a collective term involving
several disorders of the muscles of mastication, the TMJ, or both. Patients with
TMD most frequently present with pain, limited or asymmetric mandibular motion,
and joint noises. Close collaboration is needed between clinicians and radiologists
for proper diagnosis and management of TMDs. The principal indications for TMJ
imaging include: suspected advanced internal derangement, arthritis, failure of
conservative treatments and in cases when the diagnosis of TMD is in doubt such
as atypical pain, sensory or motor dysfunction, or a palpable mass.

Several imaging techniques now being used for TMJ viewing are conventional
radiography, plain and panoramic radiography, computed tomography (CT),
Cone-beam CT (CBCT), arthrography, MRI, ultrasonography, and nuclear medicine
techniques. In the present lecture, the indications for each imaging modality
alongside its advantages and disadvantages will be discussed. Furthermore, a brief
discussion of Micro-CT and its applications in TMJ research will be presented.
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Fahimeh Akhlaghi

Oral & Maxillofacial Surgeon, Full professor in Shahid Beheshti
University of Medical Sciences, Head of Dept. OMFS in Taleghani
Hospital

The role of PE in mmo limitation diagnosis

Etiology of mmo limitation may be because of bony of soft tissue reaction, may be
because of trauma or not, | will discuss about chronic mmo limitation with case

presentation.
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Daruosh Ghodarzipur

Oral & Maxillofacial Radiologist, Associated Professor Oral &
Maxillofacial Department, Dental School, Tehran University of Medical
Sciences

Radiographic assessment of maxillofacial trauma

Imaging modalities are usually inevitable for assessment of traumatic injuries.In
this lecture we will explain various imaging techniques which is useful to interpret
trauma and discuss about some key points which can lead the clinician to diagnosis.
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Hamid Taghilo

Oral & Maxillofacial Radiologist, Assistant Professor Department of
Oral & Maxillofacial Radiology, Dentistry Faculty Tabriz University of
Medical Sciences

Examining facial structures using 3D images

CBCT is a relatively new 3D imaging technology that is used in various fields of
dentistry, including the evaluation of dental and skeletal problems in the maxillofacial
region. For example, 3D reconstructed images can be used to evaluate and design
orthodontic and orthognathic treatments such as diagnosis and classification of
skeletal asymmetries of facial structures. Recently, useful steps have been taken
by using 3D images and the use of intraoral scans and facial scans, as well as the
use of artificial intelligence in the treatment of traumatic and congenital skeletal
and pathological bone defects. 3D images can be helpful in diagnosing the type
and severity of traumatic injuries in the facial and maxillary and segmentan areas,
multiple fracture parts and their location. Among the advantages of using 3D
images, one can establish an objective relationship with the patient to understand
the problem and how to treat it and prediction of the result of the treatment.
3D reconstructed images are also used to make all kinds of orthognathic surgery
wafers, as well as design and make corrective prostheses for bone defects in the
makxillofacial region.
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Anbiaee Najmeh

Associate professor of Oral and Maxillofacial Radiology Department,
School of Dentistry, Mashhad University of Medical Sciences,
Mashhad, Iran.

Radiographic and clinical findings of Pneumosinus Dilatans (PSD)

Pneumosinus Dilatans (PSD) is a condition in which one or more of the paranasal
sinuses become hyperaerated beyond their normal anatomical boundaries. It is a
rare entity with an uncertain etiology. In the medical literature, it has been described
with many terms including hypersinus, pneumocele, pneumatocoele, sinus ectasia,
hyper pneumatization, and pneumosinus dilatans.
The manifestation of this complication can be asymptomatic (discovered
incidentally) but is usually symptomatic or cosmetic in appearance and requires
surgical intervention. Other reported symptoms include nasal obstruction, facial
deformities, and pain at altitude, vision changes, and more. In addition to the
potential associations between differential sinus pneumatization and clinical disease
states, non-diseased patients also appear to have considerable anatomic variation.
It most commonly affects the frontal sinuses, but the most severe complications
are associated with sphenoid and ethmoid sinus involvement. It can also affect all
of the paranasal sinuses and mastoid air cells in a condition known as Pneumosinus
Dilatans Multiplex. It is usually associated with young men in their 20s to 40s, but it
can affect both sexes at any age.

Multiple hypotheses have been postulated as to the cause of this condition;
including ball-valve mechanism, fibro-osseous dysregulation, gas-forming bacteria,

and even genetics. However, the precise cause and pathogenesis remain obscure.
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Mitra Karbasi

Oral and Maxillofacial Radiologist

CBCT assessment of ethmoid roof; a high risk area in endoscopic sinus
surgery

Background: Endoscopic sinus surgery is widely performed as the common
treatment for diseases of nose and paranasal sinuses. Understanding the complex
anatomy of anterior skull base and its relationships is important to avoid dangerous
complications. Inadvertent violation of ethmoid roof may cause CSF leak, direct
penetration trauma to the dura. The Olfactory fossa (OF) is a depression in the
anterior cranial cavity which is confined by the lateral lamella (LL) of cribriform
plate. The LL is the thinnest bone in the anterior skull base. This study is designed
to assess the variations of the ethmoid roof through the Keros, Gera, and TMS
classifications using CBCT.

Material and methods: The depth of the OF was determined by the height of the
LL. The degree of the angle formed by the LL and the continuation of the horizontal
plane passing through the cribriform plate was calculated. The risk of skull base
injury was assessed by TMS classification.

Results: The distribution of Keros 1, 2, and 3 were 20.43%, 66.26%, and 13.31%
and for Gera |, II, and Ill were 29.57%, 61.42% and 9.01%. Also, 95.43%, 4.17% and
0.40% were type 1, 2 and 3 of TMS, respectively.

Conclusion: The most prevalent variations of the ethmoid roof were Keros Il, Gera
I, and TMS 1. Even though the prevalence of the dangerous types (Keros 3, Gerallll,
and TMS 3) was low, CBCT is beneficial to evaluate these variations.
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Atie Safaee

Assistant Professor of Oral and Maxillofacial Radiology, Mashhad
Dental School, Mashhad University of Medical Sciences, Mashhad,
Iran.

Radiographic investigation of the pterygopalatine fossa and its involving
lesions

The pterygopalatine fossa (PPF) is a small and clinically inaccessible space located
in the deep part of the face and is considered as a major neurovascular junction
between the oral cavity, nasal cavity, nasopharynx, orbit, masticatory space and
middle cranial fossa. Due to its inherent complex position and connections, this
cavity can potentially act as a natural channel for the spread of inflammatory and
neoplastic diseases in different parts of the deep spaces of the head and neck. This
review is planned with the aim of familiarizing with the anatomy of PPF imaging, its
important connections and also identifying some important pathological conditions
involving this cavity. In particular, conditions that can lead to serious complications
such as perineural spread are of concern.
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Negar Khosravifard

Department of Oral & Maxillofacial Radiology, Dental Science
Research Center, Scholl of Dentistry, Guilan University of Medical
Sciences

Diagnostic Imaging of Metastatic Cervical Nodal Disease

Introduction & Significance Study: Cervical lymph node metastasis is an important
prognostic indicator in head and neck cancers as it reduces patient survival rate
by 30-50%. Involvement of multiple nodes, large size, lower level metastases,
and extra-nodal extension are additional prognostic factors. These characteristics
and the status of the lymph node metastases influence the treatment options for
surgery and/or (chemo) radiotherapy. Therefore, accurate detection of metastasis
is essential, and imaging plays an integral role in every stage from initial diagnosis to
post-treatment surveillance.

Knowledge of anatomy, classification, drainage pathways, and morphologic
variations of the neck lymph nodes is crucial for interpretation of head and neck
imaging. In this lecture, we will review the normal nodal anatomy, classification,
and lymphatic drainage in the head and neck region and also will discuss imaging
techniques including contrast-enhanced CT, MRI, ultrasonography (US), and PET/
CT. Diagnostic accuracy of neck nodal metastasis is improved by the use of imaging
rather than clinical examination alone. The imaging criteria such as size, shape,
grouping, focal nodal inhomogeneity or central necrosis, extra-nodal extension
particularly to the carotid artery and prevertebral fascia, and vascular patterns
on US will be discussed in detail. Furthermore, treatment assessment, and post-
therapeutic surveillance for metastatic lymph nodes will be reviewed.
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Associated Professor Department of Radiology, Isfahan Azad
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Assessing of olfactory fossa depth and relationship with the variations in
adjacent anatomical structures by using cone beam computed tomography
(CBCT)

This study aimed to investigate the olfactory fossa anatomy (Keros types) and its
relationship with changes in adjacent anatomical structures using cone-beam
computed tomography (CBCT). In this descriptive-analytical study, the paranasal
CBCT of 120 healthy adults over 18 years of age were evaluated. The olfactory fossa
depth on both sides and the degree of asymmetry on both sides were reported.
Correlation of olfactory fossa depth with the size of adjacent anatomical structures
such as middle concha length, maximum orbital height and distance from ethmoid
roof to nasal floor and ethmoid roof height to the palate in the anterior and
posterior, length, and lateral angle of the lamella and cribriform plate distance. The
lower concha junction was examined. The most common olfactory fossae on both
sides of the Keros classification were Type I, Type |, and Type lll, respectively. The
mean dimensions of adjacent anatomical structures on the right and left did not
differ significantly. The length and lateral angle of the lamella and the height of the
ethmoid roof to the floor of the nose, and the height of the ethmoid roof to the
palate in the back, on the right, and left in Type Il were greater. The lateral angle
of the left lamella was greater in Type Ill. The relationship between olfactory fossa
depth and changes in anatomical structures were not significantly correlated with
increasing olfactory fossa depth.
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3- Graduate, Dental Students’ Research Committee, School of
Dentistry, Isfahan University of Medical Sciences, Isfahan, Iran.

Evaluation of micronucleus formation and genetic effects of panoramic
radiography on oral mucosal epithelial cells

Introduction: X-ray exposure is one of the factors that can damage the genetic
content of cells and induce malignancy. The purpose of this study is to determine
the genetic effects of panoramic radiography on the lining cells of the oral mucosa
by examining the micronucleus formation in these cells.

Methods: In this cross-sectional descriptive-analytical study, exfoliative cytology
samples was prepared from the the oral mucosa of 36 patients referred to the
Isfahan Faculty of Dentistry before panoramic radiography and 10 days after that.
Slides were prepared from the obtained samples based on the liquid based cytology
method and with the help of Papanicolaou staining.

The slides were evaluated by 2 pathologists at the same time and the ratio of the
number of cells with micronuclei to the total number of cells on the slide was
reported as an average percentage. Data analysis was done using paired T-test and
Pearson’s correlation coefficient and the significance level was considered 0.05.
Results: The average percentage of cells with micronucleus before and after
panoramic radiography is 1.65 and 1.89, respectively, and the paired T-test showed
that there is no significant difference between these two values (P =0.461).

Covariance analysis also showed that the effect of age (P=0.737) and gender
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(P=0.211) is not significant.

Conclusion: The results showed that although panoramic radiation causes a slight
increase in the average percentage of cells with micronucleus, this amount is not
statistically significant. Also, this study showed that there is no relation between age
and gender with the damage caused by panoramic radiation.
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** Presenter

Evaluation of imaging findings in hospitalized patients with odontogenic
abscess referred to Velayat hospital in Rasht during 2019-2022

Objectives: to assess CT and panoramic findings and clinical manifestations of the
hospitalized patients with odontogenic abscess in a north Iranian population.
Methods: This cross-sectional study evaluated the records of 111 patients (mean
age of 34.47 years) hospitalized due to odontogenic abscess from 2019 to 2022.
The available computed tomography (CT) scans and panoramic radiographs of
patients were evaluated to assess the involved maxillofacial spaces and the source
of infection. Demographic, clinical, and paraclinical information of patients was also
collected. Data were analyzed by the Chi-Square, Mann-Whitney, Spearman, and
independent t-tests.

Results: Of all patients, 51.4% were males. The origin of infection was in the mandible
in 91% of the cases (P<0.05). The mandibular third molar was the most commonly
involved tooth. The submandibular space was the most commonly involved (64%),
followed by the pterygomandibular space (27%). Maxillofacial space infection was
single in 55.9% and multiple in 44.1% of the patients. Pain, followed by edema,
were the most common clinical symptoms. The mean duration of hospitalization
was 5.35 days, and the hospitalization time was significantly longer in patients with
trismus (P=0.049).

Conclusion: The present results showed that the mandibular third molar was
the most common cause of odontogenic abscess in the study population. The
submandibular space was the most commonly infected space. Pain and edema
were the most frequent clinical manifestations. Multiple space involvement had
a significant correlation with diabetes mellitus. Duration of hospitalization was
significantly longer in patients with trismus and multiple space involvement.
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Maryam Zangoei Booshehri

Oral and maxillofacial radiologist

Clinical application of ultra-low dose protocol in maxillofacial imaging

According to ALAR and ALADA the benefits from using CBCT must outweigh the
risk to the patients. Recently, Planmeca Promax 3D Mid added the Ultra-Low-Dose
imaging protocol to its machine. This imaging protocol is based on intelligent 3D
algorithms. The mA-values, in particular, can be individually adjusted for each
patient. This protocol will lower the current values and shorten the x-ray pulse
needed for each frame. This will lower the patient dose and also shorten the
rotation time making the scan less susceptible to motion artifacts. However, the ULD
protocol does not take fewer frames or use a smaller rotation angle to decrease the
patient’s dose, ULD protocol can be used at any resolution and any field of view, it
can be used with all voxel sizes and in all imaging modes from normal to endodontic
mode. Nowadays Planmeca ULD algorithm has an effective dose between 4 to 22
or 10 to 36 pSwv.

ULD protocols could be adopted as routine practice for diagnosis and treatment
planning. Using ultra-low doses of radiation, the produced image quality is clinically
sufficient, especially when conducting repetitive investigations and with children.
ULD protocol could be recommended for clinical studies on assessing impacted
teeth, implant palnning, detection of MB2 of maxillary molars , maxillofacial
pathological lesions and survey in para nasal sinuses and ears, because these
protocols provide comparable diagnostic information with a less radiation dose of

standard protocol recommended by the manufacturer.
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Dehghani Mahdieh

Department Oral & Maxillofacial Radiology, Faculty of Dentistry,
Tehran Medical Sciences University, Islamic Azad

Agreement between panoramic and CBCT images in diagnosis marginal
bone loss and distal surface resorption and external root resorption of
second molar related to mandibular third molars.

Background: The health of the periodontium and the prognosis of the tooth are
directly dependent on the supporting bone of the tooth. Bone loss can be caused
by the presence of an adjacent impacted tooth, one of its negative effects is the
increase in the depth of periodontal pockets in the distal second molar. On the other
hand, if there is one of the complications, the resorption of the distal surface of the
second molar or the marginal bone loss, it is necessary to remove the tooth that
caused it. Its timely diagnosis can affect the prognosis of the second molar, so we
decided on the level of agreement in the method of panoramic imaging and CBCT,
let’s examine the diagnosis of marginal bone resorption and analysis of the distal
surface of the second molar of the mandible in the presence of the third molar.
Methods: Analytical and cross-sectional study was conducted on 50 impacted
mandibular third molars from patients under 40 who had both panoramic and CBCT.
All radiographs were randomly assigned a code, while the names of the patients
were unclear on the stereotypes, and the images were taken by a senior student and
a maxillofacial radiologist with a two-week interval between the observations of the
twoimaging methodsto determineintra-observeragreementand inter examination.
Results: The investigation showed that there was 100% agreement between the
two imaging methods in the diagnosis of the morphology of the third molar, the
results showed that among the three pathological factors examined, panoramic
and CBCT had the highest agreement (94% and 100%) in the diagnosis of the
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analysis of the distal surface resorption of the second molar crown. and the
external root resorption analysi of the second molar (54% and 58%) had the
lowest agreement. On the other hand, the most agreement between the
observers was in the analysis of the distal surface of the crown of the second
molar (panoramic 94% and CBCT 100%) and the lowest agreement in the
identification the external root resorption analysis of the second molar was
(panoramic 52% and CBCT 76%). In panoramic, only the relationship between
the long access of the tooth and marginal bone resorption was significant, but in
CBCT, both the relationship between the long access of the tooth and the type
of impaction and marginal bone loss was significant. On the other hand, in CBCT,
the relationship between age and type of impaction with external root resorption
analysis was significant. It was also statistically significant.

Conclusion: According to the results, if the mesiangular or horizontal position of the
impacted third molar is observed in panoramic and there is contact with the second
molar, considering the low degree of agreement between panoramic and CBCT in
diagnosing marginal bone loss and the moderate degree of agreement between
panoramic and CBCT in Diagnosing external analysis of the root surface, a more

accurate CBCT image should be prepared.
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Sahel Marjani

Oral and Maxillofacial Radiologist

Use of CBCT in endodontics

The three-dimensional radiographic assessment of teeth and their surrounding
structures with cone beam computed tomography (CBCT) is desirable for aiding
diagnosis and/or management of complex endodontic problems.

The use of CBCT in Endodontics is increasing rapidly worldwide, and this is reflected
in position statements being published by several specialist societies.

The limitations of conventional radiography are well established. The diagnostic
yield of the two-dimensional images generated is impaired, to varying degrees, by
anatomical noise masking the area of interest. The three-dimensional nature of
CBCT overcomes some of these limitations.

It is clear that the additional information provided by CBCT may increase and/or
improve diagnostic accuracy and confidence in decision-making as well as have an
impact of treatment planning. In this presentation the use of CBCT in endodontics
will be discussed.
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Parisa soltani

Visiting researcher, Department of Neuroscience, Reproductive and
Odontostomatological Sciences, University of Naples Federico I,
Naples, Italy.

weguao Uiign g CBCT juglas
CBCT imaging and artificial intelligence deep learning models have been used for
landmark detection, calcification, and prediction tasks in oral and maxillofacial
radiology.
CBCT images are the prevailing three dimensional images in dentistry
The present lecture explore the applications of deep learning models trained on
CBCT images.
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Jalaleddin Hamissi*, Zahra Hamissi**

*Emeritus Asso Prof. Peridontics Qazvin College of Dentistry, Qazvin
University of Medical Sciences, Qazvin, Iran.

**Dentist Qazvin, Iran.

Main Principals of Cone-Beam Computed Tomography (CBCT) in
Periodontitis and Implant dentistry: A Mini Review.

Background: Imaging is considered the most important aspect and has been
completely developed as diagnostic tool in daily dental practice. In field of advanced
imaging technology, cone-beam computed tomography (CBCT) comes with user-
friendly and image distortion is so minimal has increased popularity for diagnosis
and treatment planning in different specialties of dentistry due to advantages.
The combination of cone -beam technology into clinical practice is taking place
because of the progress in three- dimensional (3D) imaging. The 3D imaging has
made the complex craniofacial structures more accessible for examination. CBCT
provides a great resolution of bone and teeth that allows correct understanding
of the association of the adjacent structures. CBCT has also helped in diagnostic
and detecting a variety of cysts, tumors, infections, developing different anomalies,
traumatic an injury involving the maxillofacial structures and it is highly accurate
for detecting morphology of intrabony defect and early accurate diagnosis of
deep-seated lesions is possible.

Conclusion: The usage of CBCT is greatly rising for diagnosis and treatment in
dental practice. It has been used widely for evaluating dental and osseous disease
in the jaws. This article reviews provides an overview of basics of various imaging
and current advances in CBCT technology and its specific application, their uses in

clinical oral maxillofacial region for successful implant placement.
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Khashayar Sanjari

Assistant Professor, Department of pediatric Dentistry, Dental School,
Iran University of Medical Sciences, Tehran,

Indications of cone beam computed tomography in pediatric dentistry.
(Review article)

Introduction and aim: Cone-beam computed tomography (CBCT) is a newer
radiological technique used in dental and maxillofacial radiology giving high
diagnostic quality. The aim of this article is to evaluate the Indications of CBCT in
pediatric dentistry

Method and material: In this investigation, original articles from 2010 to 2022
about indications of CBCT in pediatric dentistry were reviewed. Pubmed and scopus
indexed articles included.

Results, discussion and conclusion: most investigations were made in the 11- to
15-year age group. The most common request and indication for CBCT examination
of children and young adults were to assess an ectopic canine and determine the
presence of resorption of adjacent tooth. An impacted second premolar was the
second most common indication in the 11- to 15-year group. A previous study
found that CBCT does not always improve diagnostic accuracy compared with other
imaging methods, such as panoramic imaging. Radiation dose concerns due to
the growing use of pediatric dental and maxillofacial CBCT underline the need for

justification that should in part be based on radiation exposure in radiology.
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Mahsa Kochaki

Oral medicine specialist, assistant professor of oral disease, faculty of
dentistry, GuilanUniversity of Medical Sciences.

An aggressive central giant cell granuloma in a pediatric patient missed
diagnosed with sarcoma: case report

Background: Central giant cell granulomas are benign tumours of the mandible,
presenting in children and young adults. Divided into non- and aggressive subtypes,
the aggressive subtype is relatively rare and can occasionally progress rapidly,
resulting in significant morbidity.

Case presentation: We present a case of an aggressive central giant cell granuloma
(CGCG) in a ten year-old male. The lesion originated in the right maxillary ridge and
progressed rapidly to involve anterior maxillary jaw. Diagnosis was made using a
combination of imaging and pathology. A timely en bloc resection of the hemi-
maxillectomy was performed with placement of a reconstructive titanium plate.
Conclusion: Our case demonstrates the importance of considering CGCG in the
differential diagnosis of rapidly progressive maxillary lesions in the pediatric

population. Prompt diagnosis and management can greatly improve long-term
outcomes.
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Shirin Ghasemi

Oral & Maxillofacial Radiologist, Assistant Professor, Faculty of
Dentistry Islamic azad university of Tabriz

Odontology Forensic

Keizer - Neilson defined forensic dentistry as "the branch of forensic dentistry which
for the sake of justice relates to the proper handling and examination of dental
evidence and the evaluation and proper presentation of dental findings"

Forensic dentistry is a new and growing part of forensic medicine. The journey of
forensic dentistry began with Agrippina, the mother of the Nero. A Roman Emperor,
in 49 CE when she recognized the color change of the front teeth of Lollia-Paulina
after her assassination
There are three important areas of activity which include modern forensic
odontology. The first one is the evaluation and examination of injuries to the jaw,
mouth, and tooth tissue due to various causes. The second activity is by direct
examination to identify victims and criminals. The last one is by examining the
complete tooth fragments or remnants (including all types of dental restorations)
for the last possible identification.

One of the developments in dentistry is the use of CBCT radiology that can be
applied in forensic odontology

Discussed items in forensic dentistry:

e Radiological anatomical features and the spatial relationship of the teeth

» Radiological anatomical features and the spatial relationship of the teeth

¢ Radiology in reconstructive dental identification

e Special use of radiology in identification—frontal sinuses
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¢ Dental radiography in disaster victim identification (DVI)

e Age determination and dental radiology

e Evaluation and demonstration of cranial trauma using radiological methods

e Civil litigation, fraud and dental radiology

e Laws governing the responsibility of dentists and the need to obtain consent

from the patient
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Age Estimation Based on Pulp-Tooth Volume Ratio of Anterior Teeth in
Cone-Beam Computed Tomographic Images in a Selected Population: A
Cross-Sectional Study

Background: Estimation of the age in forensic dentistry is of particular importance,
especially in the case of unknown persons affected by war or natural disasters,
criminals and undocumented immigrants. In the developmental process of teeth
after maturation, secondary dentin deposition occurs on all walls of the dental pulp
throughout a person’s life. Panoramic and periapical radiographs have been used to
assess secondary dentin deposition. However, these radiographic modalities have
the disadvantages of being two-dimensional and providing a distorted view. Cone
beam computed tomography (CBCT) can be used as an accurate and ideal tool to
assess dental pulp volume.

Material & Methods: CBCT images of 312 anterior teeth of the maxilla and mandible
were examinead. The chronological age and the sex of the patients were recorded.
Tooth volume and pulp volume of the anterior teeth were measured using Mimics
software, and then tooth-pulp volume ratio was calculated. A proportional mask
was created using the minimum and maximum thresholds from the threshold
menu to select the minimum values appropriate for the anterior teeth and pulp of
the teeth. Thereafter, using the "Edit Mask" tool, the masks were edited manually in
all planes in order to remove the areas of the mask outside the outline of the teeth.
The "Split Mask" option was then used in order to separate different teeth. After
determination of the volume of the tooth and the pulp, the pulp to tooth volume

ratio was calculated
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Statistical analysis of data was performed using chi-square test, independent T-test,
Pearson’s correlation, and linear regression (a = 0.05). Finally, equations were made
based on the results of the regression analysis for age estimation in general and for
males and females. The age of the subjects ranged between 16 and 69 years (mean
40.6 +12.74).

Results: The pulp-tooth volume ratio of the maxillary teeth was generally higher
than the mandibular teeth. A significant inverse relationship between age and pulp-
tooth volume ratio was observed for all anterior teeth. (p < 0.05). The strongest
correlation between age and pulp-tooth volume ratio was reported for mandibular
central incisor (r = -0.58, p < 0.001) and the weakest was for mandibular lateral
incisor (r=-0.36, p = 0.012)

Age estimation was most accurate among females using the maxillary central
incisors (p < 0.001) and among males using the mandibular central incisors and
maxillary canines (p = 0.003).

Conclusion: Pulp-tooth volume ratio of mandibular central incisors, maxillary lateral
incisors, and maxillary canines in males and maxillary and mandibular central
incisors, maxillary lateral incisors, and maxillary and mandibular canines in females
can be used for age estimation. However, some teeth have a weaker relationship
than others, so it is recommended not to use the lateral mandibular tooth alone to

predict age.
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CBCT bace dental treatment plan

With the entry of CBCT into the field of dentistry and medicine a tremendous
change has been made in the field of diagnosis and treatment plan. Although at
the beginning, this technology was most used in the field of implant dentistry, but
today in all Dentistry branches considered and has a great impact on the evaluation

before all dental treatments.
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Frequency of infraorbital ethmoid (Haller’s) cells in panoramic radiographs

Objective: Infraorbital ethmoid (Haller’s) cells are anatomical variations in the
development of the nose and paranasal sinuses. Some studies have suggested an
association between Haller’s cells and oral and facial pain and sinusitis. This study
aimed to determine the frequency of Haller’s cells in digital panoramic radiographs
of patients referring to Radiology Department of Mashhad Dental School.
Methods & Materials: In this cross-sectional and descriptive study, based on the
inclusion criteria, a total of 1185 radiographs were examined from patients over
18 years of age with no history of trauma or surgery in the maxillofacial area. The
interpretation and identification of Haller’s cells was performed according to the
criteria suggested by Ahmad et al (2006). The observation data were recorded
according to sex and age group of patients and subjected to statistical analysis.
Results: The overall frequency of Haller’s cells were 25.8 %, being higher in men
(26.9%) than female (25%), although not significantly (p = 0.468). The most
observed pattern was unilocular followed by multilocular and mixed patterns (p
<0.001). The frequency of unilateral Haller’s cells (16%) was higher than bilateral
one (9.9%) and within unilateral, the frequency in left (8.7%) was higher than right
(7-3%) (p = 0.094). The frequency of Haller’s cells among various age groups did not
show significant difference (p=0.489).

Conclusion: Considering the relatively high frequency of Haller’s cell (one in four
patients), it is recommended to examine the presence of Haller’s cells in panoramic
radiographs in patients with facial-oral pain and without dental or musculoskeletal

causes.
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Frequency of concha bullosa and its relationship to nasal septal deviation

Introduction: Concha bullosa has been mentioned as the most common anatomical
variation of the middle turbinate. This study aimed to evaluate the frequency of
concha bullosa and its association with nasal septal deviation by using cone beam
computed tomography (CBCT) in patients referred to a private radiology center in
Mashhad.

Methods & Materials: This cross-sectional and descriptive study included 99 CBCT
images of 18-60 year old patients. The presence of concha bullosa, nasal septal
deviation and paradoxical middle concha were evaluated. The frequency of these
anatomical variations and their association was analyzed.

Results: This study included CBCT images of 60 women (60.6%) and 39 men (39.4%).
Nasal deviation was observed in 57 cases (57.6%). Concha bullosa was found in 51
cases (51.5%) which were distributed in the right (23.5%), left (39.2%) and bilaterally
(37.2%). There was no significant difference between men and women regarding
the presence of concha bullosa (p=0.092). The relationship between the presence of
concha bullosa and nasal septal deviation was not statistically significant (p=0.796).
The paradoxical middle concha was observed in 6 cases.

Conclusion: The presence of concha bullosa was not significantly associated with the
presence or laterality of the nasal septum deviation. Recognizing these anatomical
variations using CBCT imaging offers a deep understanding of the etiology and

management of sino-nasal conditions.
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Assessing Olfactory Fossa Depth and Its Relationship with the Variations in
Adjacent Anatomical Structures by Using Computed Tomography (CBCT)

Background: This study aimed to investigate the olfactory fossa anatomy (Keros
types) and its relationship with changes in adjacent anatomical structures using
cone-beam computed tomography (CBCT).

Material & Methods: In this descriptive-analytical study, the paranasal CBCT of 120
healthy adults over 18 years of age were evaluated. The olfactory fossa depth on
both sides and the degree of asymmetry on both sides were reported. Correlation
of olfactory fossa depth with the size of adjacent anatomical structures such as
middle concha length, maximum orbital height and distance from ethmoid roof
to nasal floor and ethmoid roof height to the palate in the anterior and posterior,
length, and lateral angle of the lamella and cribriform plate distance. The lower
concha junction was examined.

Results: The most common olfactory fossae on both sides of the Keros classification
were Type |l, Type |, and Type I, respectively. The mean dimensions of adjacent
anatomical structures on the right and left did not differ significantly. The length
and lateral angle of the lamella and the height of the ethmoid roof to the floor of
the nose, and the height of the ethmoid roof to the palate in the back, on the right,
and left in Type Il were greater. The lateral angle of the left lamella was greater in
Type lll.

Conclusion: The relationship between olfactory fossa depth and changes in
anatomical structures were not significantly correlated with increasing olfactory
fossa depth.
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Accuracy of digital surgical guides for dental implants

Introduction: Recently developed imaging techniques, such as cone beam
computed tomography (CBCT) and CAD/ CAM technology, have facilitated reliable
implant planning and implant surgical guide production by 3D printing. This study
compared the accuracy of implant-guided surgery using the R2GATE® program with
CBCT before and after surgery.

Methods & materials: The study included patients who visited the Department
of Oral and Maxillofacial Surgery at Chonnam National University Hospital from
September 2021 to March 2022. Twenty-four implants were placed in eleven
patients. Using R2GATE® Windows (Megagen implant, Daegu, Korea) software,
implant placement was planned. The difference was measured by the CBCT before
and after surgery. The cervical and apical distance and angular deviation of the
implants were measured. Statistical analysis was performed using an independent
t-test, Pearson correlation, and multiple regression analyses.

Results: The three-dimensional linear distance difference between the planned
implant and the placed implant was 0.97+0.37 mm at the cervical and 1.13+0.36
mm at the apical. The difference in angle deviation between the planned implant
and the placed implant was 3.42+2.12°. Among the variables affecting the accuracy
of implant placement, a statistically significant difference was found when using a
tissue-supported implant guide, implant diameter and implant length.

Conclusion: Based on these results, using the R2GATE® program is useful to use an
implant digital surgical guide, and it will be used in various clinic.



Ol il g0 g S8 (ylas 5 jelensly ezl 0,558 e s UL [N AR

G2 )
ulsiuws, S jail sy eaSuiols jLudls

1Foo Jlw 53 Sl caasos S 53 CBCT 4u9Lai b (gaillg iU JULS )
A3 e o3 il ool Slacly B9 e 59l sbgsb JUIS s Blaal g desie
Catgn 4y Wl (il 92595, DI > planil 9 Y B (5 4l s cileal 051
wcilisen sl 55 JUIS ¢l Kengsbl colegis a5 azg5 b ol ol 59 d> g5 sVl 56 JUI
o3l b 0T casxige 9 55Y9536 S slaoganlily 335 bl sl |y axllbe ol o
VP dle o Olrid ) Oliw 5o 5 CBCT (Cone-beam Computed Tomography)
5 byl 0313 1,3 51 il (slallis JUS e 5y 0b Gaseen b b mosls plovi
3 GhalS ) ouiagil 9159 5, DI

SICBCT (81,8405l aids’ YAO slaas ahie - oy dallas ol )5 :ld gy g Slge
g JUIS™ k8 5 JUIS™ Jgb (JUIST YK 18,87 )18 (g 2 3090 Oloxinnd) 1o Ollows
Olgsiiwl ceoldus 350 (qw ) 0 (Multi planar Reformation (MPR ,s9las )9 s
A (5 S0l JL_}?TCL:.EA); abi 95 55 50 JlJ

JUS Jgb (:S5n 9 391 i acls JUIS” S E (5550050 390 42015 YAD 31l
i sea ¥ FE N/ Ve Jo Wy g b2 Lea¥/ 51/ Y e oy 393 30 0y a gloo) 1/ A VEY/
e oss G35 2 slen AER/E 9§ EN/F s 5 4B 9 A alal 93 55 Ol i
0395 > Lza JUI sla S 509 )l Pl a5 Ol 0 9 OB G ol Az 9 s
5 o Ly G5 U K5y 9 o950 b o Gial3il b (05/0<) o
Sla S 39 ol plas” zua s Olss 09 5 0l b L3l ol (001/0=P< 015/0=P)
(05/0<P) el 0395 jlslixe JUIS



‘w Congress of Iranian oral & maxillofacial Radiology Association

Zahra Tafakhori

Associated Professor of Rafsanjan Dental School

Evaluating the Nasopalatine Canal in a subset of the Iranian population
using Cone Beam Computed Tomography in 2021

Background: The nasopalatine canal (NPC) contains the nasopalatine nerve and
vessels. The NPC position should be considered when placing dental implants in the
maxillary anterior region and when performing orthodontic retraction. Considering
the anatomical variations of this canal in different people, we conducted this
study for obtaining an accurate assessment of NPC variations and position using
Cone Beam Computed Tomography)CBCT(in the city of Rafsanjan, Iran, in 2021,
to analyse the shape and position of the nasopalatine canal and reduce errors in
implant placement and orthodontic retraction.

Material & Methods: This cross-sectional descriptive study investigated 285 CBCT
scans of patients in Rafsanjan. The canal shape, length, and diameter were analyzed
after obtaining the Multi Planar Reformation (MPR) images. Labial bone thickness
was also measured at two points in the axial plane.

Result: The hourglass shape was the dominant canal model in the 285 CBCT scans
examined. The mean canal length, mesiodistal diameter and the labiopalatal
diameter were reported as 11.17+2.5 mm, 3.6£1.2 mm, and 3.4+1.2 mm,
respectively. Moreover, the mean bone thickness at points A and B were found
as 6+1.4 and 8+4.4 mm. there was a disparity in the results of these studies and
related literature which can be attributed to differences in the characteristics of the
nasopalatine canal in diverse ethnicities.

Conclusion: Differences in canal characteristics were not significant between
males and females (P>0.05). The mesiodistal and labiopalatal diameter of the canal
increase with age (P=0.015, P=0.001). Differences in canal characteristics were not

significant between the dentulous and edentulous patients (P>0.05).
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3 maxillofacial radiologist assistant professor of Hormozgan
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How Al can be used in detecting vertical root fractures.

Introduction & Significance of Study:
Vertical root fractures are a type of dental injury where a tooth root cracks vertically.
One of the approaches for using Al in detecting vertical root fractures.
To train an Al model for fracture detection, a large dataset of annotated X-ray
images is required. The dataset should include both normal and fractured cases.
This dataset then serves as the basis for training the Al model. Convolutional Neural
Networks (CNNs) are often used to analyze X-ray images in fracture detection
Key point
e |dentifying patterns related to root fracture.
» Detection recognize subtle differences in texture, shape.
e A function as an assistant, flagging potential fractures for further examination
by the dentist

It’s important to note that Al is not meant to replace dentists or their expertise.
Instead, it can assist.

Dentists can then make the final diagnosis and determine the based on the
combined input of Al and their own expertise
With further advancements and refined Al models, we can enhance the accuracy
and efficiency of fracture detection, leading to improved patient care.
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Investigating the relationship between the dimensions of Sellae turcica
with age and sex using CBCT images in an Iranian population

Objective: The aim of this study was to Investigating the relationship between
the dimensions of Sellae turcica with age and sex using CBCT images in an Iranian
population.

Methods: An analysis of 224 CBCT images of patients referred to the maxillofacial
radiology clinic in Mashhad was conducted for this study. The length, the depth
and the anterior and posterior dimensions of Sella Turcica were determined. CBCT
images were evaluated by using Planmeca Romexis software (V:4.3.3). In statistical
tests, Kolmogorov-Smirnov and Spearman tests were used to check the normality
of data distribution, and t-test and Mann-Whitney test were used to check the
relationship between variables.

Results: |n this study, 224 CBCT images were examined. There was no significant
difference between men and women in terms of length (P Value=0.95), width (P
Value =0.13) and the height of sella turcica (P value=0.76). In the investigation of the
relationship between the age and the dimensions of the sella tursica, only between
the variable of the depth of the sella turcica and age, a significant relationship was
observed (P value = 0.002).

Conclusion: Sella turcica dimensions are not reliable to estimate gender in the Iranian
population and in examining the relationship between sella turcica dimensions and
age, only the depth of sella turcica showed a significant relationship with age.
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Rafsanjan, Iran

Three-dimensional Assessment of Ossification of Zygomatico-Maxillary
Sutures and the Presence of palatomaxillary Suture in Cleft Palate and Lip
Patients versus Controls: A CBCT Study

Background: The purpose of this study was to use Cone-Beam Computed
Tomography (CBCT) to compare the ossification of zygomatico-maxillary sutures
and the presence of midpalatal suture between patients with cleft palate and lip
and healthy controls.

Methods: In this retrospective study, the CBCT images of 100 patients with cleft
palate and lip (46 males and 54 females, men age=16.01+6.73) and 100 healthy
subjects with the same age and sex, who referred to Dental School of Shiraz
University of Medical Sciences (Shiraz, Iran) from 2020-2022 were evaluated.
Besides, the cleft patients were divided into four groups according to their age.
Then, various parameters such as age, sex, side of cleft palate and lip, presence
or absence of palatomaxillary suture, and developmental stage of the zygomatico-
maxillary suture were examined and recorded for all the images.

Results: The results showed that there were significant differences in the presence
of midpalatal suture in different sections including the cervical section of the central
incisor tooth, the apical section of the central incisor tooth root, and 3 mm below
the anterior nasal spine between the cleft palate patients and the control group
(P<0.001, P=0.034, P=0.032 respectively). The statistical analysis of the ICC index
for the palatomaxillary suture and the similarity coefficient in the examination of

the zygomaticomaxillary suture was 0.996 and 0.995, respectively, which showed a
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good intra-examiner agreement for the examination of the palatomaxillary suture

and the zygomaticomaxillary suture.
Conclusion: The present study found that cleft palate and lip patients in the age
range receiving growth modification treatments present higher ossification of the

zygomaticomaxillary suture than healthy individuals.
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Investigating the increase in thickness of maxillary sinus mucosa and its
relationship with odontogenic factors in panoramic images of patients in
llam city 2021.

Introduction: Odontogenic infections are one of the common causes of maxillary
sinusitis. The aim of this study is to evaluate the increase in maxillary sinus thickness
and its relationship with odontogenic factors in panoramic images.

Materials and Methods: This study was retrospective and cross-sectional. In this
study, 1246 sinuses were examined, of which 653 sinuses were. We investigate
odontogenic factors such as periapical lesions, caries, root treatment, periodontal
lesions, implants and their relationship with the increase in the thickness of
maxillary sinus mucosa. Analyzed the data with spss 16 statistical software and
Pearson’s statistical test.

Results: Among the 605 x-rays examined, 468 showed an increase in the thickness
of the mucous membrane, and it was not seen in 137 cases. The results of the
correlation coefficient show that there is a significant relationship between tooth
decay, periapical lesions, root canal treatment and periodontal diseases with an
increase in the thickness of the sinus mucosa (P < 0.05). There was no significant
relationship between the presence of the implant and the increase in maxillary
sinus thickness (P>0.05).

Conclusion: Based on the results of this study, it can be said that odontogenic and
inflammatory lesions significantly increase the thickness of the maxillary sinus.
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Designing and implementing a new software based on image processing
to measure the area and perimeter of the dental pulp cross-section in
CBCT images

Objective: In many researches in the field of dentistry, it is necessary to measure
the area and perimeter of the dental pulp with great accuracy. For this, there is
no suitable software, and the researchers calculate the area and perimeter of the
dental pulp with alternative and unconventional methods with high error. For this
purpose, in order to accurately and easily measure the area and perimeter of the
dental pulp, a software based on image processing was designed and implemented,
which calculates these two parameters with great accuracy.

Methodology: At first, the old methods of calculating dental pulp specifications,
such as measuring two diameters at axial points and the surface calculation method
based on density threshold, were manually measured on 60 dental CBCT images
in Romexis Viewer software. The defects, problems and errors of the previous
methods were investigated and finally a new software based on image processing
was designed and implemented.

Results: Compared to the old methods, the newly designed software calculates the
area and perimeter of the dental pulp more easily and accurately.

Conclusion: The use of new image processing methods increases the ease and
accuracy of measurement and is a suitable alternative to traditional methods. Also,
the output of the new software can be widely used in various fields of dentistry,
such as root canal treatment, identity recognition in forensic medicine, etc.
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Evaluation of ultrasonography technique in the diagnosis of acute and
chronic sinusitis of the paranasal sinuses and nasal cavity

Inflammatory sinus disease is a common affliction in humans. The most prevalent
form of sinus disease is acute sinusitis, which often causes pain and is commonly
associated with complications resulting from the common cold. Patients experience
pain, tenderness to pressure, and swelling in the sinuses. Chronic sinusitis occurs
when an acute infection does not improve within a 12-week period. Generally, there
are no external symptoms except during acute exacerbations, when increased pain
and discomfort are present.

While CT and MRl are considered gold standard imaging techniques for the paranasal
sinuses, their invasive nature, cost, and high radiation dose make them more
suitable for specific and complex cases. Ultrasonography of the paranasal sinuses is
rarely discussed in the literature as a diagnostic method for sinusitis. However, we
believe that ultrasound can play a significant role in the diagnosis of both acute and
chronic sinusitis. Ultrasound is especially advantageous in children and pregnant
women due to its lower cost, avoidance of unnecessary radiation exposure, and
widespread availability. The aim of this study is to review several studies in order to
evaluate the effectiveness of ultrasound techniques in diagnosing acute and chronic

sinusitis.



Ol il g0 g S8 (ylas 5 jelensly ezl 0,558 e s UL [N AR

_,li'b.qum

zUS;WJ.ul_\J_\ 038wl wWjgo g SS9 £UL®_§ LSJngJ_\IJ 09)5
Ul 320 (302 GSubjy egle sl

23 Winaios Casusg b T bLo)l g JuaiS puw Sjglgd 90 il s gy
Saolgily LS

Sl 0l Ko o sl 035 Juolio (2 0y 5l (b A Juaio B 9 Anie
Sy rdge hain 3 Sae p ogde Jusio JoS 3l caseal dlo 5 09 plos
O oy &S cpl o Az gi b a8 0 Jos 295 By puat baa> L gl b (Slbil a)
9350 3)l3a 55 OT &5 4y 9 JoaS oo JK8 i 4 oo OGS GLALT )5 i g
leﬁw)ﬂdmbl)6|4;JUMP,.1.\ALQT)3‘>,ALGAM6LQG;>I)U)9X4_3)3.:»
e plosl SKaalygily (BT )3 putantss g b OT sl g Jo38 poo SC39lgd )90
038Kls (S590g00l) Lidu 4 00iS” Azl e Hlew 14+ Lo dalans 3 )90 dxal>:la g 9 lge
JUo Yol i o LATAANF o Jlo o diz 0 (Kb s pole olKals (S jlass
15 iy Ll Ohles LS 3558 (OPG) Kaslygily 31,5 as0l, slls o5
Sl sl pw) » Oblen iy Cardg g JoaS Ol (oS (el
A ) 2SIl paasin bgs 15500,

A g 350 i 5l DI 7 VS/A ial)l 5ol 7YY/ (s, olsss 7 5/Y ladisly
RS ) L INSES VU /AN S VA RIS <W > LRI Py PRV S/AF A VA IRR R YOI PR P KT RYYA
29l orisiey Jald phats Camdg 9 s (SlNo o 95 Sl @ig e LAl
AR b )z 2090 Oblen itz s 0392 b 9 2 Gl il il
2 0blew o g ) Jouss” YKo Slol 3 @595 .(P>0.05) 35 ssalie )lo e oglis
(P<0.05) il o sine oolis ,£o3%s b dalllan 53 sus 52 3590 O yloss Capanicr



‘w Congress of Iranian oral & maxillofacial Radiology Association

S 09,8 > 1 0392 a5 9 piasy) ol (piass Camdy 9 s Slol8 @8
()I)Lm:.gghubg)fw)g.xi.h; u..;...g')ﬂgu..la.gl)l)gIJALZ; P ng@l.ﬁ.)&
(P=0210) bl )l.)@u leﬁ.}' )ii.)gg' L» azUas 2 W2 D)gR u|)Lo.:.) L;u.u bg;
Msgire 9l K3 b Ohlew G 09,8 can o JoasS” UKo Sl 5 woses o
(P=0.014) uls

s s o 39 sl cadgiinn] Jols Jo iS55 Slyads zgo oo Gl 8116 S A
Goblae Solis Kol b camir o o a8 IS0 0 salgss KoM 9 (Y
Sl @ig bl g)bliae ol coaminr sz JaS Sl Jy culs
wcdls Ol Gial33l b 05l o Kods Jolis JousS” ol s



Ul il g0 9 S8 (ylas 5 jeleusly ezl 0,558 e s UL [T AR

Homa Rastegar

Oral& maxillofacial radiology department, dentistry school, Birjand
medical science, Birjand, Iran

Evaluation of the Relationship between the Morphological Condylar
Changes and the Types of Dentition in Panoramic Radiographs

Introduction: The mandibular condyle, and articular function, act as the articulation
point for adaptive growth by preserving cartilage. It was attempted to conduct
a study to examine morphological condylar changes and the relationship with
dentition patterns in panoramic radiographs.

Methods & Materials: The study population included 190 patients who were
referred to the radiology department of 2023. The panoramic radiographs of the
patients were assessed, condylar shape, and dentition of the patients.

Results: 27.9% of patients had over-eruption. 61.1% of patients had right condylar
flattening. 61.1% of patients had left condylar flattening. The frequency distribution
of the shape of the right and left condyles of patients was significantly different by
gender of the patients examined in the study (P<0.05). The frequency distribution
of types of edentulism and dentition changes, including over eruption and
severe attrition, was significantly different by the age group of patients (P<0.05).
The frequency distribution of types of edentulism in right and left condyles by
osteophyte, fellating, sclerosis, erosion, cysts, and normal dentition was not
significantly different (P>0.05). The frequency distribution of cysts and necrosis by
types of edentulism was not observed.

The frequency distribution of the shape of the left condyle by the age group of
patients was significantly different (P=0.014).

Discussion and Conclusion: The condylar shapes were significantly different by
gender, but condylar changes were not. The left condyle changes, including fellating
and erosion, increased with age. There was no significant relationship between the
type of edentulism or dentition changes and condylar changes.
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Mahsa Rahimi

Student Research Committee, Faculty of Dentistry, Hormozgan
University of Medical Science, BandarAbbas, Iran

Ultrasound examination of salivary glands

Sonography and computed tomography play complementary roles in imaging
mass lesions in the salivary glands and their surroundings. Due to their superficial
position, the parotid, the submandibular, and the sublingual glands can be imaged
with high-resolution transducers. Ninety per cent of parotid tumors originate from
the superficial lobe, and we consider sonography to be the method of choice for
imaging these lesions. The sensitivity of high-resolution sonography in detecting
intraparotid tumors approaches 100 per cent, and ultrasound is therefore an
excellent method to evaluate patients with parotid swelling. It may provide clinically
useful information by precisely outlining the tumor borders or by detecting multiple
or bilateral lesions.. In acute inflammatory diseases sonography can differentiate
between obstructive or non-obstructive sialoadenitis. Abscess formations may
be detected. In Sjégren’s syndrome the sonographic changes correlate with the
histological destruction, and in acute forms hypervascularization is found in
color Doppler. In fibrotic cases the stimulation-induced hyperemia is impaired. In
sialoadenosis inflammatory and tumorous lesions can be ruled out by sonography.
Tumors of the salivary glands can be visualized with high sensitivity. Like other
imaging methods the specificity in assessment of the histology of a tumor is low. In
children the main differential diagnosis of salivary gland pathologies are addressed.
In many diseases sonography is the first-line imaging modality in assessment of
salivary glands.
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Although ultrasound supplemented with computed tomography can replace
conventional sialography in the work-up of parotid neoplasms, sialography remains
the method of choice for evaluating patients with chronic sialadenitis, autoimmune
diseases, and sialolithiasis. The role of sonography in these conditions is limited
to ruling out a parotid neoplasm, assessing the extent of abscess formation, or

assisting in localizing calculi in selected patients.
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Shabnam Charlie

Oral and maxillofacial radiologist, Dental school, Tehran University of
Medical Sciences, Iran.

The Application of CBCT, CT, and MRI in forensic Dentistry

Forensic dentistry plays a crucial role in medico-legal investigations and advances
in imaging technology have significantly enhanced its potential in identifying and
establishing the biological profile of unidentified human remains. This abstract
highlights the application of Cone beam computed tomography (CBCT), Computed
Tomography (CT) and magnetic resonance imaging (MRI) in forensic dentistry. An
instance of this is sex determination and dental age estimation.
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Oral and maxillofacial radiologist, Tabriz University of medical
sciences, Dental faculty

Periodontal disease and mucosal thickening of maxillary sinus

Thickening of mucous membrane of maxillary sinuses can be a radiographic
finding in asymptomatic individuals. One of the reasons is allergic processes or
infections. There is relationship between dental infection and sinusitis stablished
by many researches. For example periodontal diseases (such as infrabony lesions
and furcation involvements and...), trauma, extractions, abscesses, placement of
dental implants and sinus augmentation procedure in maxillary jaw may increase
the sinusitis. Pulpal infections are the major cause in symptomatic individuals.
Proximity of the structures and bone porosity permits to diffusion the inflammatory
product or spread the microorganisms by anastomoses between the blood and
lymph vessels. Mucosal thickening can be observed in panoramic, periapical, CBCT
and Water’s images. Literatures indicates that conventional radiographies are less
accurate for evaluation of this purpose because of no imaging of soft tissues and
no providing multi slices from different plans. The normal thickness sinus mucosa
is reported on the basis of type of technique. The measurement less than 1 mm for
panoramic image and less than 2 mm in CBCT may accepted the normal condition.
Some studies shows that patients with severe loss of alveolar bone were at
significantly higher risk than were those with the mild one.

Reduction of the thickening of sinus mucosa in response to a successful periodontal
therapy has been reported.
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Razi Sedigheh, Razi Tahmineh

Oral and maxillofacial radiologist, Tabriz University of medical

sciences, Dental faculty

Tooth dilaceration and impaction

Root dilaceration is a malformation of teeth characterized by angulation between
the long axis of root and crown. Often complicating factor is impaction. Dilaceration
of root considers as the most common cause of maxillary central incisors impaction.
The bend or curve position can cause root resorption and perforation of cortical
bones. It is a radiographic finding in permanent and primary dentition as unilateral
or bilateral cases. it occurs in maxilla more than the mandible and female more
than males. The etiology is unclear but researchers believed that trauma especially
pervious trauma to the deciduous precursor and anomalies are the main cause and
infection, cleft, scar tissue, syndromes, ectopic tooth can be other reasons. Third
molars in the mandible are affected by this condition frequently.

Panoramic, occlusal images and CBCT are aided to diagnoses but periapical images
and sometimes multiple one is more diagnostic than panoramic images.

The mentioned condition can interfere with eruption and can significantly affect
dentofacial aesthetics.

The teeth are difficult to manage orthodontically because of often their impaction.
Endodontically canal debridement can be difficult due to angulation of the canal.
Cao and et.al showed that buccally and palatally impacted canines have a higher
tendency to present shorter roots and dilaceration. Teeth adjacent to palatally
impacted canines are more frequently seen to have root dilaceration. In other study
it is found that the teeth have shorter and larger crown/root ratios.
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Assistant professor, Oral and Maxillofacial Radiology Department,
School of Dentistry, Shiraz University of Medial Science, Shiraz, Iran

Fractal analysis applications in oral and maxillofacial radiology

Fractal analysis (FA) is a mathematical technique used to evaluate irregular and
complex bony structures. The FA method yields high fractal dimension values for
more complex trabecular bone, and conversely, lower values for less intricate bone.
In dentistry, the primary objective of employing FA is to assess the bone pattern
of the jaws in dental radiographs. In recent years, various studies have utilized
the fractal method to investigate bone structures. Based on the majority of these
studies and their consistent findings, the Image J software, box-counting method,
and "White and Rudolph" process image are recommended as the most suitable
tools which will be explained more.

Different usages of FA in dentistry have been introduced including: osteoporosis
diagnosis, evaluation of the primary stability and also ossteointegretion of dental
implants. Bony changes due to systemic or local disorders such as imperfect
osteogenesis, chronic renal failure, renal osteodystrophy, sickle cell anemia,
diabetes mellitus, periodontitis, hypodontia and temporomandibular disorders can
also be analyzed using FA. The relationship between the FA and bruxism in pediatrics
have also been indicated. Additionally, Fractal analysis showed good diagnostic
performance and as a diagnostic method for assessment of the maturation of mid-
palatal suture in orthodontics. However; FA was not sensitive for distinguishing
craniofacial trabecular bone complexity in malignant lesions such as langerhans cell
histiocytosis and multiple myeloma. With the increase in the number of conducted
investigations pertaining to the applications of FA, the likelihood of its incorporation

as a routine clinical evaluation can be predicted.
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Professional Doctorate, Student Research Committee, Faculty of
Dentistry, Isfahan University of Medical Sciences, Isfahan, Iran

Cone-Beam Computed Tomography (CBCT) Applications in Dentistry

Introduction: CBCT technology, introduced in Europe in the late 1990s, allows
clinicians to view and analyze the patient’s osseous oral and maxillofacial structures
in three dimensions (3D). CBCT offers many advantages over conventional or
multidetector computed tomography (MDCT) used in medicine.

Principles of CBCT

CBCT units can be categorized based on patient positioning, field of view (FOV),
clinical functionality, and detector type. Small FOV scans are typically used for
endodontic purposes due to their high spatial resolution. Medium FOV scans image
used for evaluation of lesion or status of temporomandibular joint, and Large
FOV is recommended for specific cases with skeletal anomaly/asymmetry and
orthodontic/orthognathic surgery.

There are several types of artifacts, including Beam hardening artifacts, Aliasing and
ring artifact.

Applications of CBCT in clinical dentistry

CBCT technology is widely used in all dental fields including orthodontics,
endodontics, surgery, pathology, periodontics, implant treatment plan and
examination of paranasal sinuses, airway spaces and temporomandibular joint.
Before acquiring a CBCT, clinicians must assess the patient’s medical history, clinical
information, and radiographic images.

Conclusion: CBCT studies are useful for specific cases, providing 3D images but
not replacing standard radiographics. CBCT offers advantages over panoramic
radiographs, such as 3D analysis, no superimposition, and cross-sectional images.
However, it has disadvantages like increased radiation dose, acquisition artifacts,
and cost. It is the dentist’s responsibility to critically assess the need for CBCT studies
and interpret the data volume, regardless of the clinician’s order or acquisition.
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Department of oral and maxillofacial radiology, Faculty of dentistry,
Tehran Medical Sciences, Islamic Azad University, Tehran, Iran.

Advantages of ultrasound guidance for TMJ arthrocentesis and intra-
articular injection: A narrative review

Ultrasound (US) is a widely available, low-cost, non-invasive, and safe medical
imaging method that enables real-time observation. In addition to its diagnostic
use, US has been proposed as an auxiliary tool in minimally invasive procedures for
arthrogenic temporomandibular disorders (TMD) to achieve an accurate puncture,
recognize joint spaces and reduce surgical trauma. All the reported outcomes and
methods were identified, and they were recorded in a standardized data extraction
sheet formulated in Microsoft Excel. Total of 141 records were identified and then
screened based on title and abstract. After the inclusion/exclusion criteria were
applied 13 articles were full text reviewed and three additional records were
identified through the manual search of the refrences lists from the retrieved articles
and added for the total of 16 articles. Ultrasound guidance has shown promising
advantages; it reduces the number of needle placement attempts, minimizes
trauma to TMJ, improves the accuracy and efficiency of joint injections, results in a
significantly greater pain reduction in the immediate postoperative period, provides
easier access to both joint spaces, and has a significantly higher success rate when
lower joint space injection is attempted. Future research is required to confirm the
impact US may have on the clinician’s performance, and the consequent benefit to
the patient.
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DDS, Executive Secretary of Research Committee, Member of the
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Sciences, Islamic Azad University, Tehran, Iran.

Deep learning for diagnosis of head and neck cancers through radiographic
data: A systematic review and meta-analysis

This study aims to review deep learning applications for detecting head and neck
cancer (HNC) using magnetic resonance imaging (MRI) and radiographic data.
Through January 2023, a PubMed, Scopus, Embase, Google Scholar, IEEE, and arXiv
search was carried out. The inclusion criteria were implementing head and neck
medical images (computed tomography (CT), positron emission tomography (PET),
MRI, Planar scans, and panoramic X-ray) of human subjects with segmentation,
object detection, and classification deep learning models for head and neck cancers.
The risk of bias was rated with the quality assessment of diagnostic accuracy
studies (QUADAS-2) tool. For the meta-analysis diagnostic odds ratio (DOR) was
calculated. Deeks’ funnel plot was used to assess publication bias. MIDAS and
Metandi packages were used to analyze diagnostic test accuracy in STATA. From
1967 studies, 32 were found eligible after the search and screening procedures.
According to the QUADAS-2 tool, 7 included studies had a low risk of bias for all
domains. According to the results of all included studies, the accuracy varied from
82.6% to 100%. Additionally, specificity ranged from 66.6% to 90.1%, sensitivity from
74% to 99.68%. Fourteen studies that provided sufficient data were included for
meta-analysis. The pooled sensitivity was 90% (95% Cl 0.82-0.94), and the pooled
specificity was 92% (Cl 95% 0.87-0.96). The DORs were 103 (27-251). Publication
bias was not detected based on the P value of 0.75 in the meta-analysis. With a
head and neck screening deep learning model, detectable screening processes can
be enhanced with high specificity and sensitivity.
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Intraoral Imaging Cameras and Surgical Guide Manufacturing

1) Intraoral imaging cameras are devices used in dentistry to capture detailed
images of the inside of the mouth, specifically the teeth, gums, and oral structures.
Key points:

e Improved Diagnosis

e Patient Communication

e Documentation and Records

e Case Collaboration

2) Surgical guides are custom-made devices used to assist dentists and oral surgeons
during dental implant procedures.

Key points:

¢ Cone Beam Computed Tomography (CBCT)

e Virtual Planning Software

e 3D Printing

e Accuracy and Customization

Surgical guides play a vital role in improving the success rate and predictability of
dental implant

procedures by minimizing errors and ensuring precise implant positioning.
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A review of salivary gland imaging

Introduction: Our purpose of this study is to review salivary tumors imaging
methods.

Methods & material: The current study is a review study that was conducted from
2000 to 2023 using electronic databases such as PubMed, Scopus, Google Scholar
and etc. Keywords searched included "major salivary glands", "minor salivary
glands", "salivary tumors", "salivary gland imaging".

Results: A total of 5 studies were evaluated and reviewed. Ultrasound is the first
step for imaging salivary glands in children and pregnant women and also in
differentiating diffuse from localized lesions, evaluating vascular structures and
distinguishing solid tumors from cysts.

CT scan and MRI are used to evaluate the true extent and nature of tumors. CT
is the technique of choice in patients who are suspected of having inflammatory
diseases such as abscess.

MRl is the imaging of choice in patients with a palpable mass and strong suspicion
of neoplastic lesions ana gives information about the extent and actual location of
the lesion.

Conclusion: The most common imaging method include plain radiography. Recently,
high-resolution ultrasound (HRUS) has increased for targeted salivary gland
imaging. This technique should be the first screening imaging tool. CT-scan and
MRI have revolutionized salivary gland imaging. CT is the main imaging technique
in sialolithiasis, while MRl is better in invasive neoplastic processes. MRI and CT are

equally good at imaging cystic and inflammatory lesions, especially abscesses.
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Introducing Artificial intelligence advanced methods to estimate dental age
and comparison of classical methods of Demirjian and Modified Demirjian
with Convolutional Neural Network (CNN)

Introduction: Age estimation is one of the most important issues in forensic
medicine, legal cases and orthodontic treatment. There are various methods
for dental age estimation, such as demirjian, modified demirjian. Also, with the
development of artificial intelligence in dentistry, two methods, Machine learning
and Convolutional Neural Network (CNN) are used based on the information
application of the Demirjian method. The purpose of this review is to introduce
the latest artificial intelligence method, Convolutional Neural Network (CNN), for
age estimation and comparing the accuracy of this method with Demirjian and
Modified Demirjian method.

Methods and material: To review the articles, PubMed, Taylor and Francis Online
and Research gate databases were used. The key words artificial intelligence,
Demirjian and modified Demirjian were used. The articles were reviewed in the
period of 1980-2023.

Results: CNN (convolutional neural network) is also used to estimate tooth age.
The construction of a CNN consists of five steps: convolutional, modified linear unit
(ReLU), activation, pooling, flattening, and full connection. Model training, testing
and evaluation is done after constructing the building blocks. In one of the reviewed
articles (BONYARIT et al.), Demirjian’s method underestimated dental age by 2.09 +
0.90 years for boys and 2.79 + 0.99 years for girls for all age groups. Paired t-test, p
< 0.05. Using CNN was more accurate and differences between choronological ages
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is 0.035 + 0.84 years for boys and 0.048 + 0.928 years for girls. Paired t-test, p < 0.05
Conclusion: Demirjian’s method examines 7 left mandibular teeth and gives each
tooth a score of A to H based on calcification, and Demirjian’s modified method
examines 8 left mandibular teeth, including the 3rd molar, and gives scores 0 to
9 to each tooth. Demirjian’s modified method by combining all the tables and
creating a formula has reduced the paper load and time. In addition, it has a visual
interpretation. Also, this method is used in all age groups, as it also examines the
development of the 3rd molar.
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Assessment of the influence of different intra-canal posts and exposure
parameters on the detection of vertical root fracture by Cone-beam
Computed tomography

Introduction: This study evaluated the effect of different amperage values and voxel
sizes of two CBCT scanners on VRF detection in the presence of different intra-canal
posts.

Methods & material: After post-space preparation, VRFs were induced in half of the
samples of 20 maxillary premolars. Five different intra-canal posts were passively
placed in each root canal. Samples were scanned using CS 9300 and Cranex3D
with two different voxel sizes and amperage setting in each unit. The diagnostic
sensitivity, specificity and accuracy were compared using the Mann-Whitney and
Kruskal-Wallis tests (a = 0.05).

Results: Changes in amperage and voxel size did not affect the detection of VRFs
(p < 0.05). The VRF detection accuracy was the highest in fiberglass and the lowest
in nickel-chromium group.

Conclusion: Changes in amperage and voxel size within assessed values do not
seem to influence the detection of VRF whereas different intra-canal post-materials
have significant effect on VRF detection. Nickel-chromium posts had the highest
adverse effect on correct diagnosis of VRFs due to generation of artefacts while
the fiberglass followed by the titanium posts had the lowest adverse effect in this

respect.
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Detecting Vertical Root Fractures Using the Two Protocols of Planmeca Cone-
Beam Computed Tomography in the Presence and Absence of Gutta-Percha

Introduction: The purpose of this study was to evaluate the effects of the two
protocols of planmeca cone-beam computed tomography (CBCT) imaging in the
diagnosis of vertical root fractures (VRFs) with and without gutta-percha.
Methods: The sample consisted of 60 single-rooted endodontically treated teeth
divided into the three groups n=20 control and complete and incomplete vertical
root fractures. The roots were separated from the crowns and a universal machine
was used to fracture the roots. The teeth were randomly placed in the empty socket
of a sheep’s mandible. Each root was scanned in a planmeca CBCT device using
two different imaging protocols (standard and ultra-low-dose) twice before and
twice after gutta-percha obturation. The images were randomly evaluated by two
dentomaxillofacial radiologists and two endodontists.For statistical analysis, pair t
test and post hoc turkey’s test were used.

Results: Regarding the CBCT imaging protocol, the complete root fractures were
more easily visualized than the incomplete root fractures. The presence of gutta-
percha negatively affected the diagnosis of root fractures in the images. The CBCT
imaging modes had no effect on the diagnosis of complete root fractures. In the
absence of gutta-percha, the power of detection of both protocols were resembled
by checking sample tests. Although, in the presence of gutta-percha, the ULD protocol
had a higher accuracy. In the cases of incomplete root fractures in the presence of
gutta-percha, radiologists had a higher diagnostic accuracy than the endodontists.
Conclusions: The CBCT imaging protocols ultra-low-dose and standard had an equal
accuracy in the diagnosis of vertical root fractures.
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COMMON IMAGING MODALITIES FOR DIOGNOSIS AND EVALUATION OF
TEMPOROMANDIBULAR JOINT DISORDERS

The diagnosis and management of temporomandibular disorders (TMD) require
both clinical and imaging examinations of the temporomandibular joint (TMJ). A
variety of modalities can be used to image the TMJ, including magnetic resonance
imaging (MRI), computed tomography (CT), cone beam CT, ultrasonography,
conventional radiography. The present review outlines the indications of the most
frequently used imaging techniques in TMD diagnosis. Because of the anatomic
complexity of the TMJ, imaging can be difficult. Choosing the proper imaging
technique is essential.

Conventional radiography, nowadays, is of limited interest. The use of flat plane films
for TMJ pathology is not sufficient, because this joint requires three-dimensional
imaging views. Osseous changes are better visualized with CT and cone beam CT.
Cone beam CT provides high-resolution multiplanar reconstruction of the TMJ, with
a low radiation dose, without superimposition of the bony structures.

MRl is a noninvasive technique, considered to be the gold standard in imaging the
soft tissue components of the TMJ. MRl is used to evaluate the articular discin terms
of location and morphology. Moreover, the early signs of TMD and the presence of
joint effusion can be determined. High-resolution ultrasonography is a noninvasive,
dynamic, inexpensive imaging technique, which can be useful in diagnosing TMJ
disc displacements. The diagnostic value of high-resolution ultrasonography is
strictly dependent on the examiner’s skills and on the equipment used.
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A Review On Different Radiographic Imaging In Endodontics

Endodontics requires radiographic imaging for diagnosis, treatment planning,
therapy, and follow-up. Dental radiography allows for the identification of pathologic
changes in the periradicular tissues that cannot be visualized by clinical inspection.
For the precise execution of endodontic therapy, regular radiographic verification
of individual treatment steps is necessary. Our goal is to determine whether a 2D
radiograph (periapical and panoramic) is as accurate as a 3D radiograph (i.e., CBCT:
Cone-beam computed tomography) in the assessment of healing after endodontic
treatment.

This search included 10 top review articles that has been published within the last 5
years and evaluating the use of radiology in endodontics.

CBCT is a three-dimensional imaging modality which can aid endodontic diagnosis
and treatment planning. It is clear that CBCT offered more information than
periapical radiography. There is advantages and limitations of this technology that
need to be highlighted.

The findings from this review concluded that CBCT is a valuable tool for the diagnosis

and treatment in endodontics.






m Congress of Iranian oral & maxillofacial Radiology Association

6isd9S byl

&

1Wyguo PlBd 353 53 (Gaos g Lbaw 03090 Wlliae | ibuw g Coldus (Uj)l
wgwlsilgl g iy 2lgol 81 Sgiuwll asllbo

Sole sla S5y ozles e SLiil Slir Slesnl3i seb 4 1S gruFlgigu dasia
e 5 oy 5 O 393 cpmr S5 el 43,5 15 ozl 3590 sl slacly
Gl 2 prge Dolalllae g5 4z ST isn 0 b5 40 Al M Gl L5 5l slaob slasale
s 730 iS5 lgig 3l eslizul b dallbe ol 53,8 gy 1y byl cul o8
029> Mae (i 5 (Shuas sbul cael Slas 5,5 LT a5 5,5 jasie (SWS)
> b ogh (o0 Grac 9 (b

eyl Olas b las o bl 15 51 Slotins obas OB A oS 10 don lagby)
Slae g 6,8 05l550 Gl SWS 0w )8 51,8 5ol 5see 3,0 a9 4l ales
S99 0 3,5 o bls)l b eslatwl (sl pterygoid 9 Guadlygees s b 95 il
o 0 ki sl ATl prass 59Ty Alsles Gl eslinal b e caalss / gt 9
28,5 1B (s 2 3050 dhiae G/ calid (G095 pasli g 8l (e

W zendle 09 plass FA 605 15 il dalllan 53 055525 15 A £gooman y3:laddly
Stannrods o 1 b iOligabl ils ad b9y (Slas 5,5 b jlen TV 5 48,bG 5,5 b )lew
23 S 3,3 59 uaie < AAY B - VEO 5l SMac b 5 505l sl (WS 090
i Ol K59, 392 b e ke dliae Ghw b (g5 JB gb 4 (53,8 s o
2 bls)l s b saalie pudlygres dhae Sb3)5 Conw b adal) )5 5 (p=0.06)



Ul il g0 9 S8 (ylas 5 jeleusly ezl 0,558 e s UL [T AR
Geoc 9 (soxhaw 02592 e gl 1) olezel (BB i (5 18051565 SWS : (g S domais
Soler e | S cul (Kes G b Olea K 9 jiwle i .18 o 4l
Slgs oo pol 813 5595 959 SS9 5 il oolizwl b ST Slalllas .aiil Olas 3,5 Oy

g b OVSas Sl e Gaa Wlae ) e Ol i w0 sl



‘w Congress of Iranian oral & maxillofacial Radiology Association

Arya Goodarzy

Assessing thickness and stiffness of superficial/deep masticatory
muscles in orofacial pain: an ultrasound and shear wave elastography
study

SWS= Sonoelastography

Introduction: Sonoelastography has been increasingly used for non-invasive
evaluation of the mechanical features of human tissues. The interplay between
orofacial pain and regional muscle activity appears clinically paramount, although
only few imaging studies have investigated this association. Using shear wave
sonoelastography (SWS), this study ascertained whether orofacial pain induced
alterations in the stiffness of superficial and deep masticatory muscles.

Methods: All participants were systematically evaluated for oral/facial-related
conditions, including the area and intensity of pain. SWSwas applied to measure the
stiffness of the bilateral masseter, temporalis, and lateral pterygoid muscles. The
association between orofacial pain and muscle stiffness/thickness was investigated
using a generalized estimating equation for adjusting the influence of age, sex,
laterality, and body mass index on muscle thickness/stiffness.

Results: A total of 98 participants were included in the present study: 48
asymptomatic controls, 13 patients with unilateral pain, and 37 patients with
bilateral orofacial pain. The reliability, quantified by the intraclass correlation
coefficient for muscle stiffness measurement, ranged from 0.745 to 0.893. Orofacial
pain at the individual muscle level was significantly associated with masseter muscle
stiffness. A trend of increased stiffness (p = 0.06) was also observed in relation to
the painful side of the temporalis muscle. No significant correlation was identified
between the numeric rating scales for pain and stiffness measurements.
Conclusions: SWS provides reliable stiffness measurements for the superficial and
deep masticatory muscles. The ipsilateral masseter and temporalis muscles might
be stiffer than those on the side without orofacial pain. Future studies using the
present sonoelasotography protocol can be designed to investigate the stiffness
changes in the target muscles after interventions.
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School of Dentistry, Islamic Azad University, Tehran Branch, Tehran,

Iran

Evaluation of the dimensional measurement accuracy in 3D-printed
mandibular models using CBCT

Background and Aim: Considering that the use of 3D printing models obtained
from cone beam computed tomography (CBCT) images has been expanded in
many dental fields including maxillofacial surgery, checking the accuracy of linear
measurements in these models is important. This in vitro study was designed to
compare linear measurements on 3D printed models reconstructed from CBCT
images with linear measurements on the dry human mandible (gold standard).
Materials and methods: This in vitro study was conducted on 10 dry human
mandibles and their 3D prints. On the surface of these mandibles, composite
markers were placed as reference points for linear measurements. Then these
mandibles were scanned by a Newtom CBCT machine and their 3D printed models
were made using Mimics Version 17 software and ZMorph 2.0 SX 3D printer with
the Fused Deposition Modeling (FDM) technique. 14 linear measurements were
accomplished on each of the mandibles and their 3D prints. A total of 280 linear
measurements were performed. Later, the linear measurements on the 3D prints
were compared with the sizes on the dry mandible by applying paired t test analysis.
Results: The maximum average absolute value of differences between linear
measurements on 3D printings and dry mandibles was 0.91 mm and the minimum
value was 0.53 mm. Paired t test analysis showed that differences between linear
measurements on 3D printing models and dry mandibles were not statistically
significant. (Cl: 95%, P value >0.05)

Conclusion: The difference between linear measurements on 3D printing models
and dry mandibles was not statistically significant and these 3D printings are
accurate in linear measurements assessment and can be used widely in dentistry.
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Atousa Mataji Kojori

School of Dentistry, Islamic Azad University, Tehran Branch, Tehran,
Iran

Orbit Radiomorphological Features: A CBCT-Based Approach for Gender
Prediction

Objectives: This study aimed to investigate the morphological characteristics of orbit
for gender prediction through cone beam computed tomography (CBCT) analysis.
Method: CBCTs of 213 individuals (90 men, 123 women) over 20 years old were
included. DICOM files of included CBCTs were uploaded to the ITK-SNAP software for
the determination process. 3 parameters including; width and height of orbits, and
also interorbital distance were determined. Discriminant analysis was employed for
result analysis, with a formula based on the parameters for gender determination
provided.

Results: A significant (P < 0.05) statistical difference was found in all parameters
between females and males, with the discriminant analysis showing an accuracy
of 73% using parameters related to orbit. Moreover. The findings suggest that orbit
dimensions obtained through CBCT analysis could be valuable in predicting gender.
Conclusion: The study found promising results in utilizing orbit dimensions for gender
prediction. Further research is warranted to explore the potential applications of
this method in clinical practices.
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Artificial Intelligence in Radiology: The New Area of Dentistry

Artificial Intelligence (Al) has revolutionized various industries, and dentistry is no
exception. In general, Al refers to the use of computer algorithms and machine
learning techniques to perform tasks that typically require human intelligence. One
significant area where Al has shown tremendous potential is radiology.

In radiology, Al is used to enhance the accuracy and efficiency of interpreting dental
images such as X-rays, CT scans, and panoramic radiographs. Al algorithms can swiftly
analyze large volumes of radiographic data, assisting dentists in detecting dental
caries, periodontal diseases, and other abnormalities with greater precision. By
automating the process of image analysis, Al can save time for dental practitioners,
leading to quicker diagnoses and improved patient care.

The advances in Al within dental radiology have been remarkable. Deep learning
models have demonstrated remarkable performance in image recognition tasks,
surpassing human capabilities in some cases. Research in Al for dentistry are rapidly
progressing, with new studies being published regularly

In my lecture, | will provide a comprehensive overview of Al, elucidating its principles
and applications, specifically focusing on dental radiology, | will highlight cutting-
edge research, latest software, and their potential to revolutionize dental diagnosis
and treatment planning. Additionally, | will share my own research findings,
contributing to the growing body of knowledge in this exciting field.

In conclusion, Al in dentistry, particularly in radiology, offers opportunities for
dentists to provide more accurate diagnoses and personalized treatment plans.
Embracing Al technology in dental practices will undoubtedly lead to enhanced
patient care and better overall outcomes.
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The application of artificial intelligence in the detection of mandibular
fractures using panoramic radiography

Mandibular fractures are one of the most common facial traumas in maxillofacial
surgery. Accurate diagnosis and appropriate treatment plan in this area are very
important to achieve optimal restoration of facial occlusion, function and aesthetics
panoramic radiography (PR) is often the first-line imaging technique in facial trauma
patients, although the diagnosis of these fractures using it is challenging.

The use of artificial intelligence (Al) as new technologies is a powerful tool for
the detecting mandibular fractures and trauma automatically on panoramic
photographs. The deep learning system creates an image analysis algorithm for
automatic detection. Convolutional neural network (CNN) is one of the most
popular object detection of deep learning Methods.Region-based convolution
neural network (R-CNN) methods produce better results by training larger amounts
of dental data.

You only look once (YOLO) is another deep learning method. The recent YOLO v4 is
fast and accurate compared to other deep learning methods that allows radiologists
to shorten the diagnosis time of mandibular fractures quickly and accurately
because it simultaneously conducts detection and classification.

The data augmentation and pre-processing techniques for the training dataset and
test dataset are used to enhance the accuracy of detection. To increase the accuracy
score of mandibular fracture detection, the training data size should be increased.
Deep learning-based methods may assist clinicians in reduce misdiagnosis and thus

severe complications.
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Comparison of Mandibular Dental and Basal Arch in Class | and Class Il
Malocclusions Using Cone-Beam CT

Background: Considering the importance of basal bone and dental arch for selecting
the treatment plan of orthodontic patients, the present study aimed to assess basal
bone and dental arch indexes in Class | and Il patients by using CBCT imaging.
Material & Methods

Regarding the present study, the CBCT images related to 66 patients referred to the
radiology department of Tabriz Dental School and had Class | (0<ANB<4) and Class
Il (ANB>4) skeletal and molar relationship were selected. The age range of patients
was 15-35 years. The data were statistically analyzed in SPSS 23 software in order to
evaluate the dental and bone indexes of intercanine and intermolar in patients with
Class I and Il malocclusion.

Results: The dental indexes of intercanine width and ratio and intermolar depth
related to Class Il patients were obtained higher compared to those in Class | ones

(p<0.05), while the intermolar ratio of Class | patients was determined more than
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that in Class Il ones (p<0.05). The higher intermolar width and ratio were observed
in Class | patients (p<0.05), while the greater basal arch index of intermolar depth
was attained in Class Il patients (p<0.05).

Conclusion: Transverse dental and basal indexes are consistent, along with a
difference in intercanine depth. Regarding dental and bone indexes, a strong
correlation between intercanine width, intermolar depth, intermolar ratio and
intermolar width and a moderate correlation in intercanine depth are observed in

both groups based on correlation results.
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Artificial Intelligence is defined as the ability of a machine to perform complex
tasks imitating specific human activities, such as making plans or decisions. The
main branch of Al used in dentistry is known as image processing which mostly
involves dental panoramic images as they are widely accepted as a primary source
of information about oral health.

Al is not only proved useful in the detection of osseous conditions such as periapical
lesions, periodontal bone loss and osteoporosis on panoramic radiography, but
also considered helpful in diagnosing maxillary sinusitis, dental caries, vertical root
fractures and tumors, as well as in determining the proximity of the inferior alveolar
nerve to the roots of lower third molars.

According to reliable studies, currently, Al applications can significantly support
dentists in dental panoramic radiograph analysis. As studies on Al become outdated
quickly, their regular updating is crucial. The purpose of this poster is to establish the
current state of knowledge on the utilization of Al in panoramic radiograph analysis.
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Evaluation of Various Types of Calcifying Odontogenic Cyst

Introduction: Calcifying odontogenic cyst is a rare type of developmental
odontogenic cysts with various clinicopathological features and unknown nature.
Early diagnosis and management of this lesion are important. Therefore, proposing
a proper classification of calcifying odontogenic cyst is essential. The present study
aimed to investigate different variables affecting calcifying odontogenic cyst, such
as age, gender, radiologic feature, location, and histopathological characteristics of
the lesions.

Methods: The present retrospective, cross-sectional study was conducted on
22 medical records of patients in the Faculty of Dentistry, Mashhad University
of Medical Sciences, Mashhad, Iran, in 2017. Clinical characteristics such as age,
gender, and the location of the calcifying odontogenic cyst were recorded. The
histopathological features of the participants were evaluated and reclassified.Data

analysis was performed using SPSS19 software.
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Results: This study was conducted on a total of 22 patients aged 4 to 60 years,
68.2% and 31.8% of them were men and women, respectively. Regarding the
results of the present study, the highest incidence of calcifying odontogenic cyst
was in the first and second decades of life. In addition, 68.2% and 31.8% of the
lesions were located in the mandible and maxilla, respectively. Additionally, 68.18%
of lesions were located in the anterior part and 31.81% of them were located in the
posterior part of the mandible and maxilla. Also, 81.8 % of cases were radiolucent
and the border was well-defined in most of the lesions. Root resorption was seen
in all cases and bone expansion in half of the cases. According to the results of
this study, 81.8% of the lesions were cystic and 18.2% of them were neoplastic
(ameloblastic change). A significant relationship was observed between age and
gender with location (r=5.3), (P=0.02).

Conclusion: As the results indicated, the highest incidence of calcifying odontogenic
cyst was observed in the second decade of life with an equal distribution between
the maxilla and mandible. However, lesions were more common in the anterior
regions of the jaw compared to the posterior part. The borders are believed to be
well-defined in most lesions; however, the literature shows contradictory results.
Therefore, according to the importance of early diagnosis and management
of calcifying odontogenic cyst to prevent its complications, further studies are
recommended to determine the histopathological and biological features of

calcifying odontogenic cyst.
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Clinical Puzzle Unveiled: A Rare Sialography Case Report and Radiographic
Interpretation Guidelines

Non-tumor inflammatory and obstructive salivary gland pathologies such as
sialodochitis, Sialectasis, sialadenosis, sialolithiasis, ductal strictures, etc. require
precise radiological evaluation and mapping of salivary gland ductal system for
better treatment outcome. Sialography is considered a useful and reliable technique
in evaluation of salivary glands especially intrinsic, acquired abnormalities involving
the ductal system, abscess and detection of non-radiopaque sialoliths which are
invisible on routine plain radiographs. We aim to represent a rare case report of
sialography with complications in diagnosis and provide essential radiographic

guidelines on properly interpreting a sialography.






