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Trend of Artificial Intelligence technology in oral and maxillofacial radiology
Sang-Sun Han

Department of Oral and maxillofacial radiology, Yonsei University College of Dentistry

Artificial intelligence (Al) technology is widely used in our life. Likewise, Al in the field of oral and maxillo-
facial radiology is being studied in various fields such as detection, classification, segmentation, measurement,
and image translation.

This study aimed to investigate the 1) research papers and 2) developed software based on Al in the oral and
maxillofacial radiology to help dentists actively utilize the upcoming Al application.

Papers were searched through 5 major data bases until June 2021, and a total of 101 papers corresponding
to dental imaging-based Al research in the oral and maxillofacial area were collected. A number of Al papers
showed a sharp increase from 2017, and the most research conducted on panoramas.

The Al based dental imaging software search for the purpose of commercialization was first collected based
on the list announced on October 21, 2020 by the Ministry of Food and Drug Safety of Korea and the web da-
tabase search was on October 22-23, 2021. Total 23 software were searched, and the function of automatically
detecting lesions in panoramic or apical images and the orthodontic diagnosis analysis function by automati-
cally recognizing important anatomical landmarks in cephalogram were the most popular in the world.

If a clear profitability model is presented in the future and evidence for clinical effectiveness and ethical re-
sponsibility are prepared, the clinical use of Al-based application using dental images will increase. Therefore,
it is thought that dentists need to take an interest in Al technology research trends and product development and
actively participate.
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Figure1. Annual trend of research based on Al according to dental imaging data source.
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Figure 2. Published paper focused on Al according to X ray modality
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Figure 3. A fully deep learning model for the automatic identification of cephalometric landmark (Ex: Kim YH

etal. ISD 2021)

Figure 4. Automatic detection of

al. scientific reports 2021)

Crop ROI
detection

PNS |
exact
detection

Result Image

_______________

error
—————— training

prediction

mesiodens on panoramic radiographs using artificial intelligence (E%:Ha EG et

ChstR|ztolArESIX| RI6OH A52 2022 | 285

fslolyFR M

[Y2i4 [olyliol

glcs

[=
o



Korean Dental Association

i
do
rok
Jm

e

Grad-Cam Guided Grad-Cam

Figure 5. Classification of mandibular radiolucent lesions using deep learning and Grad cam. A) Stafne’s bone cavity B)

dentigerous cyst C) odontogenic keratocyst - D)ameloblastoma (EX: Lee C et al. Plos one 2021)
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