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AKILLI ALGORİTMALARLA PERİODONTOLOJİ: TANI, 
TEDAVİ VE EĞİTİMDE YAPAY ZEKANIN EVRİMİ

Ebru SAĞLAM1 
Şilan ÖZTÜRK2

GIRIŞ

Günümüzde sağlık alanında dijital dönüşüm, yapay zeka ve makine öğrenimi tek-
nolojilerinin hızlı bir şekilde entegrasyonunu beraberinde getirmiştir. Diş hekim-
liği özelinde ise bu teknolojiler, özellikle periodontoloji ve implantoloji gibi alt 
alanlarda tanı, tedavi planlaması, hasta yönetimi ve eğitim süreçlerini dönüştür-
me potansiyeline sahiptir. Bu bölümde yapay zeka ve makine öğreniminin temel 
ilkeler, derin öğrenme ve doğal dil işleme gibi alt bileşenleri ile birlikte, klinik 
ve dijital diş hekimliğindeki güncel uygulamaları detaylı şekilde ele alınmaktadır. 
Ayrıca biyobelirteç tabanlı analizler, radyolojik görüntü işleme ve büyük dil mo-
dellerinin değerlendirilmesi yoluyla yapay zeka destekli karar destek sistemlerinin 
diş hekimliğine nasıl entegre edildiği açıklanmaktadır.

MAKINE ÖĞRENIMI VE YAPAY ZEKANIN PERIODONTOLOJIDEKI 
YÜKSELIŞI

Dijitalleşmenin giderek artması geniş veri kaynaklarından veri odaklı ve kanıta 
dayalı otomatik bir şekilde bilgi türetebilen, sonuçları etkileyen kararlar alınla-
masına yardımcı olabilen makine öğrenimi ve yapay zeka gibi yeni yaklaşımların 
keşfedilmesini teşvik etmektedir. (1) Klasik hipotez testinden farklı olarak, ma-
kine öğrenimi ve yapay zeka yaklaşımları bulgu ve hipotez oluşturmaya yardımcı 
olur.
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nın diş hekimliğine mevcut entegrasyonu ve gelecekteki yönelimleri hakkında 
kapsamlı bir çerçeve sunulmuştur.

KAYNAKLAR
1. Schwendicke F, Samek W, Krois J. Artificial Intelligence in Dentistry: Chances and Challenges. 

Journal of Dental Research. 2020;99(7):769-774. doi: 10.1177/0022034520915714
2. Salgau CA, Morar A, Zgarta AD, et al. Applications of Machine Learning in Periodontology and 

Implantology: A Comprehensive Review. Annals of Biomedical Engineering. 2024;52(9):2348-
2371. doi: 10.1007/s10439-024-03559-0

3. Rakic M, Pejcic N, Perunovic N, et al. A Roadmap towards Precision Periodontics. Medicina 
(Kaunas). 2021;57(3). doi: 10.3390/medicina57030233

4. Gundelly M, Pusuluri SV, Koduganti RR, et al. Precision Medicine in Periodontics: A Literature 
Review. Cureus. 2024;16(9):e68952. doi:10.7759/cureus.68952

5. Farhadian M, Shokouhi P, Torkzaban P. A decision support system based on support vector ma-
chine for diagnosis of periodontal disease. BMC Research Notes. 2020;13(1):337. doi:10.1186/
s13104-020-05180-5

6. LeCun Y, Bengio Y, Hinton G. Deep learning. Nature. 2015;521(7553):436-444. doi: 10.1038/
nature14539

7. Choy G, Khalilzadeh O, Michalski M, D et al. Current Applications and Future Impact of Machine 
Learning in Radiology. Radiology. 2018;288(2):318-328. doi: 10.1148/radiol.2018171820.

8. Huang C, Wang J, Wang S, et al. A review of deep learning in dentistry. Neurocomputing. 2023; 
554:126629. doi: 10.1016/j.neucom.2023.126629

9. Krois J, Ekert T, Meinhold L, et al. Deep Learning for the Radiographic Detection of Periodontal 
Bone Loss. Scientific Reports. 2019;9(1):8495. doi: 10.1038/s41598-019-44839-3

10. Nguyen KCT, Duong DQ, Almeida FT, et al. Alveolar Bone Segmentation in Intraoral Ultra-
sonographs with Machine Learning. Journal of Dental Research. 2020;99(9):1054-1061. doi: 
10.1177/0022034520920593

11. Rana A, Yauney G, Wong et al. Automated segmentation of gingival diseases from oral images. 
In 2017 IEEE Healthcare Innovations and Point of Care Technologies. 2017; 17: 144-147. doi: 
10.1109/HIC.2017.8227605

12. Chau RCW, Li GH, Tew IM, et al. Accuracy of Artificial Intelligence-Based Photographic 
Detection of Gingivitis. International Dental Journal. 2023;73(5):724-730. doi: 10.1016/j.
identj.2023.03.007

13. You W, Hao A, Li S, et al. Deep learning-based dental plaque detection on primary teeth: a 
comparison with clinical assessments. BMC Oral Health. 2020;20(1):141. doi: 10.1186/s12903-
020-01114-6

14. You WZ, Hao AM, Li S, et al. [Deep learning-based dental plaque detection on permanent teeth 
and the influenced factors]. Zhonghua Kou Qiang Yi Xue Za Zhi. 2021;56(7):665-671. doi: 
10.3760/cma.j.cn112144-20201014-00526

15. Lubbad MAH, Kurtulus IL, Karaboga D, et al. A Comparative Analysis of Deep Learning-Based 
Approaches for Classifying Dental Implants Decision Support System. Journal of Imaging In-
formatics in Medicine. 2024;37(5):2559-2580. doi: 10.1007/s10278-024-01086-x

16. Mohammad-Rahimi H, Motamedian SR, Pirayesh Z, et al. Deep learning in periodontology and 
oral implantology: A scoping review. Journal of Periodontal Research. 2022;57(5):942-951. doi: 
10.1111/jre.13037

17. Norvig PR, Intelligence SA. A Modern Approach. Upper Saddle Rive, NJ: Prentice Hall; 2002.
18. Ahmed N, Abbasi MS, Zuberi F, et al. Artificial Intelligence Techniques: Analysis, Appli-

cation, and Outcome in Dentistry-A Systematic Review. BioMed Research International. 
2021;2021:9751564. doi: 10.1155/2021/9751564

19. Bonny T, Al Nassan W, Obaideen K, A et al. Contemporary Role and Applications of Artificial 



Güncel Periodontoloji Çalışmaları VI

- 31 -

Intelligence in Dentistry. F1000Res. 2023;12:1179. doi: 10.12688/f1000research.140204.1
20. Dhopte A, Bagde H. Smart Smile: Revolutionizing Dentistry With Artificial Intelligence. Cureus. 

2023;15(6):e41227. doi: 10.7759/cureus.41227
21. Thurzo A, Urbanova W, Novak B, et al. Where Is the Artificial Intelligence Applied in Dentistry? 

Systematic Review and Literature Analysis. Healthcare (Basel). 2022;10(7):1269. doi: 10.3390/
healthcare10071269

22. Jacobs R, Fontenele RC, Lahoud P, et al. Radiographic diagnosis of periodontal diseases - Current 
evidence versus innovations. Periodontology 2000. 2024;95(1):51-69. doi: 10.1111/prd.12580

23. Kurt Bayrakdar S, Orhan K, Bayrakdar IS, et al. A deep learning approach for dental implant 
planning in cone-beam computed tomography images. BMC Medical Imaging. 2021;21(1):86. 
doi: 10.1186/s12880-021-00618-z

24. Jiang L, Chen D, Cao Z, et al. A two-stage deep learning architecture for radiographic staging 
of periodontal bone loss. BMC Oral Health. 2022;22(1):106. doi: 10.1186/s12903-022-02119-z

25. Amelio I, Bertolo R, Bove P, et al. Liquid biopsies and cancer omics. Cell Death Discovery. 
2020;6(1):131. doi: 10.1038/s41420-020-00373-0

26. Hunter B, Hindocha S, Lee RW. The Role of Artificial Intelligence in Early Cancer Diagnosis. 
Cancers (Basel). 2022;14(6):1524. doi: 10.3390/cancers14061524

27. Ko J, Baldassano SN, Loh PL, et al. Machine learning to detect signatures of disease in liquid 
biopsies - a user’s guide. Lab on a Chip. 2018;18(3):395-405. doi: 10.1039/c7lc00955k

28. Fedorchak G, Rangnekar A, Onks C, et al. Saliva RNA biomarkers predict concussion duration 
and detect symptom recovery: a comparison with balance and cognitive testing. Journal of 
Neurology. 2021;268(11):4349-4361. doi: 10.1007/s00415-021-10566-x

29. Tamaki Y, Nomura Y, Katsumura S, et al. Construction of a dental caries prediction model by 
data mining. Journal of Oral Science. 2009;51(1):61-68. doi: 10.2334/josnusd.51.61

30. Adeoye J, Su YX. Artificial intelligence in salivary biomarker discovery and validation for oral 
diseases. Oral Dis. 2024;30(1):23-37. doi: 10.1111/odi.14641

31. Braz DC, Neto MP, Shimizu FM, et al. Using machine learning and an electronic tongue for 
discriminating saliva samples from oral cavity cancer patients and healthy individuals. Talanta. 
2022;243:123327. doi: 10.1016/j.talanta.2022.123327

32. Liu X, Tong X, Zhu J, et al. Metagenome-genome-wide association studies reveal human gene-
tic impact on the oral microbiome. Cell Discovery. 2021;7(1):117. doi: 10.1038/s41421-021-
00356-0

33. Eriksson K, Lundmark A, Delgado LF, et al. Salivary Microbiota and Host-Inflammatory Respon-
ses in Periodontitis Affected Individuals With and Without Rheumatoid Arthritis. Frontiers in 
Cellular and Infection Microbiology. 2022;12:841139. doi: 10.3389/fcimb.2022.841139

34. Kim S, Kim HJ, Song Y, et al. Metabolic phenotyping of saliva to identify possible biomarkers 
of periodontitis using proton nuclear magnetic resonance. Journal of Clinical Periodontology. 
2021;48(9):1240-1249. doi: 10.1111/jcpe.13516

35. Harrison CJ, Sidey-Gibbons CJ. Machine learning in medicine: a practical introduction to na-
tural language processing. BMC Medical Research Methodology. 2021;21(1):158. doi: 10.1186/
s12874-021-01347-1

36. Nagarajan R, Miller CS, Dawson D, et al. Cross-talk between clinical and host-response para-
meters of periodontitis in smokers. Journal of Periodontal Research. 2017;52(3):342-352. doi: 
10.1111/jre.12397

37. Khurana D, Koli A, Khatter K, et al. Natural language processing: state of the art, current tren-
ds and challenges. Multimedia Tools and Applications. 2023;82(3):3713-3744. doi: 10.1007/
s11042-022-13428-4

38. Patel PV, Davis C, Ralbovsky A, et al. Large Language Models Outperform Traditional Natu-
ral Language Processing Methods in Extracting Patient-Reported Outcomes in Inflammatory 
Bowel Disease. Gastro Hep Advances. 2025;4(2):100563. doi: 10.1101/2024.09.05.24313139

39. Omar M, Nassar S, SharIf K, et al. Emerging applications of NLP and large language models 
in gastroenterology and hepatology: a systematic review. Frontiers in Medicine (Lausanne). 



Güncel Periodontoloji Çalışmaları VI

- 32 -

2024;11:1512824. doi: 10.3389/fmed.2024.1512824
40. Chatzopoulos GS, Koidou VP, Tsalikis L, et al. Large language models in periodontology: As-

sessing their performance in clinically relevant questions. The Journal of Prosthetic Dentistry. 
2024; 18:S0022-3913(24)00714-5. doi: 10.1016/j.prosdent.2024.10.020

41. Sanz M, Herrera D, Kebschull M, et al. Treatment of stage I-III periodontitis-The EFP S3 level 
clinical practice guideline. Journal of Clinical Periodontology. 2020;47 Suppl 22(Suppl 22):4-
60. doi: 10.1111/jcpe.13290

42. Herrera D, Berglundh T, Schwarz F, et al. Prevention and treatment of peri-implant diseases-The 
EFP S3 level clinical practice guideline. Journal of Clinical Periodontology. 2023;50Suppl26:4-76. 
doi: 10.1111/jcpe.13823

43. Koidou VP, Chatzopoulos GS, Tsalikis L, et al. Large Language Models in peri-implant disease: 
How well do they perform? The Journal of Prosthetic Dentistry. 2025;6:S0022-3913(25)00102-
7. doi: 10.1016/j.prosdent.2025.02.008.

44. Eggmann F, Blatz MB. ChatGPT: Chances and Challenges for Dentistry. Compendium of Con-
tinuing Education in Dentistry. 2023;44(4):220-224.

45. Chawla RL, Gadge NP, Ronad S, et al. Knowledge, Attitude and Perception Regarding Artifi-
cial Intelligence in Periodontology: A Questionnaire Study. Cureus. 2023;15(11):e48309. doi: 
10.7759/cureus.48309




