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Abstract 

 

The most common chronic childhood illnesses are oral ones, a severe public health 

concern for children of all ages in developing and industrialized nations. Early 

detection and treatment of these disorders are essential for a child's dental health and 

overall well-being. Recently, the area of pediatric dentistry has made extensive use of 

artificial intelligence (AI). This systematic review aims to evaluate the effectiveness of 

artificial intelligence models created for use in pediatric dentistry (PD). 
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     Introduction 
 

Dental diseases impact kids of every generation and are 

a severe public health problem worldwide. They 

constitute a large percentage of chronic childhood 

ailments. Diagnosing and treating these conditions 

early ensures a kid's dental and overall health. [1-4] 

Detection of danger in its earliest stages can prove to 

be enormously beneficial in developing cost-effective 

approaches to avoid oral diseases, which are, by 

necessity, avoidable. [2-5] Plaque on teeth is thought to 

be a contributing factor in the development of most oral 

illnesses, including gingivitis and dental caries. As a 

result, preventing plaque deposition on the dental soft 

and hard tissues is highly important for keeping 

children's dental health in good condition.[4-8] When 

used on children, the traditional approach of detecting 

dental plaque using an exploration is inconvenient. 

Because the procedure requires the use of a revealing 

agent, it had been reported in the literature that several 

advanced methods, including precision 

photoluminescence spectroscopy and digital imaging 

assessment, had been developed; however, their 

significant drawbacks included the high cost of the 

necessary equipment and the difficulty in standardizing 

their procedures. [9-17] AI is gradually expanding across 

various industries, and the healthcare industry is no 

exception. [11-17] 

 

The application of AI in PD is highly relevant since not 

only does it require the ability to execute operations, 

but it also requires the ability to guide patients' 

behaviors appropriately.[1-3] The field of PD is currently 

undergoing several innovations that will assist in the 

following areas: the identification of a patient's 

behavioral pattern; the management of anxiety; the 

management of data; investigations; the diagnosis; the 

appropriate treatment planning; the prediction of a 

patient's prognosis; and patient education.[7-9] 

Clinicians stand to benefit from improved patient care 

and the simplification of complex protocols brought 

about by the provision of a predicted outcome.[7] AI is 

a new technology swiftly becoming popular in the 

scientific and technological communities. Imaging, 

which serves to a significant degree as a foundational 

component in dentistry, is an essential component of 

AI. Continuous health monitoring, understanding 

treatment's long-term consequences, and being 

prepared for potential health risks are all made easier 

with the help of AI.[8-13] AI can entirely do away with 

the long work hours put in by dental experts. In 

addition, it is possible to enhance people's health while 

simultaneously reducing associated expenses, 

providing individualized, preventative, and predictive 

dental care, and integrating healthcare for all  

 

Individuals. AI has the potential to enhance dental care 

by improving the precision and effectiveness of 

diagnosis, creating better treatment visuals, simulating 

outcomes, and predicting oral diseases and health. The 

employment of AI models as additional tools that 

improve the precision and accuracy of diagnosis has 

also garnered much interest in recent years. The 

medical sciences have made substantial use of AI 

technology, and the results have been impressive in 

several patient care areas. Disease diagnosis and 

determining a patient's susceptibility to disease are just 

two examples of the many responsibilities of a pediatric 

dentist. Hence, the objective of the study was to 

conduct a comparative analysis of the published papers 

pertaining to the application of artificial intelligence in 

the field of pediatric dentistry. 
 

      Literature review:  
 

An artificial intelligence system is a new technology 

that has gained popularity in science and technology. 

Imaging is crucial to artificial intelligence, which is 

emerging in dentistry. Artificial intelligence could help 

assess and monitor a patient's health, understand a 

treatment's long-term effects, and anticipate health 

issues. [12-14] Artificial intelligence may eliminate 

dentists' excessive hours. Health can be improved at a 

lesser cost, tailored, preventative, and predictive 

dentistry provided, and healthcare integrated for 

everybody. First and foremost, artificial intelligence 

can improve dental care quality, diagnostic accuracy 

and efficiency, treatment visualizations, therapy 

outcomes, and oral health. [7, 9, 17] Additionally, artificial 

intelligence models may improve diagnostic precision 

and accuracy. Artificial intelligence has been widely 

employed in medical sciences and performed 

effectively in many patient-care tasks. There are 

various researchers focused on AI intelligence in 

pediatric dentistry and the studies identified were 

summarised in Table 1. [13-16, 18-27] 
 

Nevertheless, the study cohort was small and 

unrepresentative because it was limited to high-risk 

kids from low-income households in a US state. [15] The 

model's sensitivity was 96.0 percent, and specificity 

was 96.0 percent, 88.1 and 97.1% for proximal caries, 

95.8 and 99.0% for caries without cavities, and 99.0% 

for caries with holes. Another ML-based model for 

dental caries prediction was described. [19] This model 

performed admirably, on par with human dentists, and 

showed tremendous promise for detecting dental 

cavities in young patients. The study had limitations, 

such as relatively few kids with severe cavities and a 

small sample size. There is a potential for social  
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desirability bias because parents were asked to respond 

to questions regarding their children's oral treatment. 

Deep learning in radiograph analysis reduces observer 

fatigue and bias, handles large samples quickly, and 

speeds diagnostic and clinician efficiency. [1, 14]In 

contrast to manual interpretation, conflict between  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Observers is removed, and findings are independent of 

abilities and experience. As technology advances, new 

CNN architectures are created, improving deep 

learning model performance. They should become 

more successful and widely used in medical image 

analysis due to this improved performance [31-40]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Page: 06 

Table 1: A description of the AI-based approaches in pediatric dentistry 

Ref no Study 

Factor 

The objective of the study Findings Conclusion 

[13] Dental Plaque To assess the efficacy of an AI-

based system for detecting plaque 

on baby teeth 

Comparing the CNN-based 

approach to a pediatric 

dentist, it showed excellent 

accuracy in identifying 

plaque. 

Children's dental health could be 

improved with the use of this 

approach. 

[14] DC lesions Prediction of early childhood 

infections using machine learning-

based AI systems. 

ML-based methods 

performed well in terms of 

forecasting DC. 

can be beneficial for determining 

high-risk populations and putting 

into practice preventative measures 

[15] Dental Caries 

(DC) 

Deep learning-based technique for 

identifying dental cavities in 

images. 

The capacity to identify DC 

was established. 

AI systems might correctly verify 

many forms of DC. 

[16] Oral health 

status and 

treatment needs 

XGBoost's effectiveness in 

identifying OHS and treatment 

needs (TN) will be evaluated.  

The algorithms performed 

well in forecasting OHS 

and TN. 

This concept can be beneficial for 

school-based oral health initiatives. 

[18] Tooth and bone 

parameters 

A technique using Deep learning 

(DL) for determining age. 

Deep learning (DL) models 

have better efficacy on the 

initial iteration of learning 

the network  

The collection of indications 

utilized in the initial phase of the 

study ought to be used to create 

deep neural networks. 

[19] Dental caries Random forest machine learning 

technique for questionnaire item 

identification and DC prediction. 

The capacity of this 

equipment for DC 

scanning. 

This approach can test children for 

DC. 

[20] Tooth A deep-learning method for 

automatically identifying and 

counting the deciduous teeth on 

panoramic radiography. 

A practical method for 

automatically documenting 

panoramic dental 

radiography. 

It will benefit doctors by sparing 

them time. 

[21] Dental age and 

chronological 

age 

To provide accurate artificial 

neural network-based tooth 

maturation ratings for age 

estimate. 

It increased the accuracy of 

the age estimate. 

Appropriate to forensic & clinical 

situations. 

[22] DC lesions AI approach for DC prediction 

using specified polymorphisms. 

This algorithm was very 

accurate in forecasting DC. 

The ability to create oral hygiene 

and dietary habits for patients with 

information on their prospective 

risk status might be helpful. 

[23] Microbial 

analysis 

A Silver diamine fluoride (SDF) 

therapy non-response predicting 

model based upon MI. 

Only these algorithms are 

viable candidates for use in 

forecasting non-response. 

Predictions must be made in more 

significant, impartial databases. 

[24] Dental age To create machine learning 

techniques to forecast a child's 

dental age. 

The ML techniques were 

substantially more accurate 

than the two reference 

approaches. 

These findings support the usage of 

ML algorithms instead of 

conventional population databases. 

[25] DC lesions ML model for predicting the risk 

of caries using genetic and 

environmental variables. 

This approach may 

successfully pinpoint those 

with severe and highly high 

risk. 

An effective method for identifying 

those with a high risk of developing 

cavities at the societal level. 

[26] Mesiodens Deep-learning algorithms 

Mesiodens are automatically 

classified as belonging to the 

primary or blended dentition using 

SqueezeNet, ResNet-18, ResNet-

101, & Inception-ResNetV2. 

In the presence of 

mesiodens in 

heterogeneous dental 

panoramic radiography, 

these algorithms provided 

good accuracy. 

Clinical professionals with limited 

clinical expertise may benefit from 

DL technology for even more rapid 

and accurate diagnosis. 

[27] Dental age Predicting children's dental ages 

using “random forest (RF), 

support vector machines (SVM), 

and linear regression (LR)” based 

on the Cameriere method 

For determining dental age, 

ML techniques based on 

the phases of Cameriere 

development were much 

more precise than the 

Cameriere formula. 

ML models are more precise than 

the conventional Cameriere 

formula. 

 



 

 Artificial Intelligence in pediatric dentistry: A Narrative review                      Dr. Jaya Chandra Bhumireddy                         

                                                                         

J Updates Pediatric Dent. 2023: 2(2): 4 - 11. 

 

 

 

 

 
 

Although the evaluated studies have yielded excellent 

findings, this particular study has several limitations. 

For instance, the literature's quality ranking 

acknowledges the potential presence of bias. Take into 

account the intricacy of a system or mechanism, its 

expense, and the required instruments for each specific 

situation. Additionally, it is crucial to consider the 

requisite amount of training for any AI model. Further 

research, increased visibility, and greater utilization are 

necessary. The dearth of adequate, precise data has 

impeded the attainment of favorable results thus far. 

Essentially, there are issues pertaining to both 

technology and ethics. The research [22] published 

further information on an AI system for tooth decay 

predictions based on a particular polymorphism. The 

total accuracy of this model was 93%, with a sensitivity 

of 90% and a specificity of 96%. The authors [25] tested 

the hypothesis that an AI-based ML model might use 

environmental and genetic data to forecast caries risk. 

With an AUC of 0.73, this model accurately separated 

individuals into those at high risk for caries and those 

at very high risk. However, the study's findings may 

have been skewed because researchers relied on the 

cariostatic score—a metric that can be impacted by 

microbiome markers—to assess the contained 

components of dental plaque. Because the source was 

limited, sample sizes were small. XG Boost, random 

forest, and Lite GBM were among the ML-based AI 

models revealed in the study [14] for predicting 

preschool cavities. These models' accuracy in 

predicting dental caries will help focus prevention 

efforts on the people most likely to benefit from them. 

The creation of the model using only 2D photos 

presents a potential drawback. They also reported on 

the development of the artificial intelligence (AI) 

model. [21] The model's predictive accuracy for age was 

93.8%, making it suitable for use in forensics. The 

researchers published a prediction of a child's dental 

age using ML algorithms. This model performed 

satisfactorily; these ML techniques were noticeably 

more precise than the two reference techniques. We 

also used AI models to automatically detect and 

classify them, following the Cameriere approach.[22] 

Supernumerary teeth are defined as those that exist in 

addition to the typical 32. The only way to avoid these 

issues is to have any supernumerary teeth removed as 

soon as possible. The researchers reported on the 

automatic categorization of mesiodens in primary or 

mixed dentitions using deep learning models. [26] The 

classification accuracy of these models was perfect. 

Unfortunately, this study also suffered from issues that 

plagued the use of radiographs in a single medical 

center. There could be specific limitations on this  

 

 

 
 

 

Review’s scope. Despite conducting a thorough search  

For primary research publications, we may have 

overlooked some relevant studies. Second, there may 

be differences in how people evaluate the potential for 

bias due to individual perceptions. We need to speed up 

the approval process for selling AI models, which can 

enhance doctors' daily functions and decision-making 

based on these models' overall performance. AI has 

seen many applications in pediatric dentistry due to its 

ability to aid less-practiced dentists in making more 

diagnoses. These models effectively recognize and 

classify children into different risk categories, 

individually and in groups. Additionally, they support 

creating preventive measures, such as creating dental 

care routines and encouraging individuals to adopt 

healthy dietary practices. These models can be 

beneficial when planning and assessing school-based 

dental health projects. Children's incentives could rise 

due to their increased awareness of and appreciation for 

their dental health. However, there are some drawbacks 

associated with the datasets used for training and 

validation in these described models. It is possible to 

prevent this by mixing information from several 

organizations, data obtained by various persons, and 

tools produced by diverse manufacturers. 
 

Conclusion: 
 

Studies suggest that artificial intelligence is frequently 

employed in pediatric dentistry to aid pediatric dentists 

in generating informed clinical judgments, formulating 

preventive approaches, and devising appropriate 

treatment protocols. The AI in pediatric dentistry has 

been focused in recent years. Still, there is a lot of scope 

to establish the role of AI In pediatric dentistry. 
 

The Author: 

 

 

 

 

Page: 07 



 

 Artificial Intelligence in pediatric dentistry: A Narrative review                      Dr. Jaya Chandra Bhumireddy                         

                                                                         

J Updates Pediatric Dent. 2023: 2(2): 4 - 11. 

 

 

 

 

References 

1. Vishwanathaiah S, Fageeh HN, Khanagar SB, 

Maganur PC. Artificial Intelligence Its Uses and 

Application in Pediatric Dentistry: A Review. 

Biomedicines. 2023 Mar 5; 11(3):788. doi: 

10.3390/biomedicines11030788. PMID: 

36979767; PMCID: PMC10044793. 

2. Baliga MS. Artificial intelligence - The next 

frontier in pediatric dentistry. J Indian Soc Pedod 

Prev Dent. 2019 Oct-Dec; 37(4):315. doi: 

10.4103/JISPPD.JISPPD_319_19. PMID: 

31710003. 

3. Xiao J, Luo J, Ly-Mapes O, Wu TT, Dye T, Al 

Jallad N, Hao P, Ruan J, Bullock S, Fiscella K. 

Assessing a Smartphone App (AICaries) That 

Uses Artificial Intelligence to Detect Dental 

Caries in Children and Provides Interactive Oral 

Health Education: Protocol for a Design and 

Usability Testing Study. JMIR Res Protoc. 2021 

Oct 22; 10(10):e32921. doi: 10.2196/32921. 

PMID: 34529582; PMCID: PMC8571694. 

4. Wu TJ, Tsai CL, Gao QZ, Chen YP, Kuo CF, 

Huang YH. The Application of Artificial-

Intelligence-Assisted Dental Age Assessment in 

Children with Growth Delay. J Pers Med. 2022 

Jul 17; 12(7):1158. doi 10.3390/jpm12071158. 

PMID: 35887655; PMCID: PMC9322373. 

5. Javed S, Zakirulla M, Baig RU, Asif SM, Meer 

AB. Development of artificial neural network 

model for prediction of post-streptococcus 

mutants in dental caries. Comput Methods 

Programs Biomed. 2020 Apr; 186:105198. doi: 

10.1016/j.cmpb.2019.105198. Epub 2019 Nov 

12. PMID: 31760304. 

6. Tanny L, Huang B, Shaweesh A, Currie G. 

Characterisation of anterior open bite in primary 

school-aged children: A preliminary study with 

artificial neural network analysis. Int J Paediatr 

Dent. 2021 Sep; 31(5):576-582. doi: 

10.1111/ipd.12759. Epub 2021 Jan 25. PMID: 

33222319. 

7. Kim PH, Yoon HM, Kim JR, Hwang JY, Choi 

JH, Hwang J, Lee J, Sung J, Jung KH, Bae B, 

Jung AY, Cho YA, Shim WH, Bak B, Lee JS. 

Bone Age Assessment Using Artificial 

Intelligence in Korean Pediatric Population: A 

Comparison of Deep-Learning Models Trained 

With Healthy Chronological and Greulich-Pyle 

Ages as Labels. Korean J Radiol. 2023 Nov; 

24(11):1151-1163. doi: 10.3348/kjr.2023.0092. 

PMID: 37899524; PMCID: PMC10613838. 

 

 

 

 
 

8. Li RZ, Zhu JX, Wang YY, Zhao SY, Peng CF, 

Zhou Q, Sun RQ, Hao AM, Li S, Wang Y, Xia B.  

[Development of a deep learning based prototype 

artificial intelligence system for the detection of 

dental caries in children]. Zhonghua Kou Qiang 

Yi Xue Za Zhi. 2021 Dec 9; 56(12):1253-1260. 

Chinese. doi: 10.3760/cma.j.cn112144-

20210712-00323. PMID: 34915661. 

9. Rocha LT, Ingold MS, Panzarella FK, Santiago 

BM, Oliveira RN, BernardinoIM, Makeeva I, 

Junqueira JL, Mânica S, Franco A. Applicability 

ofWillems method for age estimation in Brazilian 

children: performance ofmultiple linear 

regression and artificial neural network. Egypt J 

ForensicSci 2022; 12:9  

Peng J, Zeng X, Townsend J, Liu G, Huang Y, 

Lin S. A Machine Learning Approach to 

Uncovering Hidden Utilization Patterns of Early 

Childhood Dental Care among Medicaid-Insured 

Children. Front Public Health. 2021 Jan 18; 

8:599187. doi: 10.3389/fpubh.2020.599187. 

PMID: 33537275; PMCID: PMC7848156. 

10. Bunyarit SS, Nambiar P, Naidu M, Asif MK, Poh 

RYY. Dental age estimation of Malaysian Indian 

children and adolescents: applicability of Chaillet 

and Demirjian's modified method using artificial 

neural network. Ann Hum Biol. 2022 Jun; 49(3-

4):192-199. doi: 

10.1080/03014460.2022.2105396. Epub 2022 

Aug 23. PMID: 35997704. 

11. Sadegh-Zadeh SA, Rahmani Qeranqayeh A, 

Benkhalifa E, Dyke D, Taylor L, Bagheri M. 

Dental Caries Risk Assessment in Children 5 

Years Old and under via Machine Learning. Dent 

J (Basel). 2022 Sep 1; 10(9):164. doi: 

10.3390/dj10090164. PMID: 36135159; PMCID: 

PMC9497737. 

12. You W, Hao A, Li S, Wang Y, Xia B. Deep 

learning-based dental plaque detection on 

primary teeth: a comparison with clinical 

assessments. BMC Oral Health. 2020 May 13; 

20(1):141. doi: 10.1186/s12903-020-01114-6. 

PMID: 32404094; PMCID: PMC7222297. 

13. Park YH, Kim SH, Choi YY. Prediction Models 

of Early Childhood Caries Based on Machine 

Learning Algorithms. Int J Environ Res Public 

Health. 2021 Aug 15; 18(16):8613. doi: 

10.3390/ijerph18168613. PMID: 34444368; 

PMCID: PMC8393254. 

14. Li RZ, Zhu JX, Wang YY, Zhao SY, Peng CF, 

Zhou Q, Sun RQ, Hao AM, Li S, Wang Y, Xia B. 

[Development of a deep learning based prototype  

Page: 08 



 

 Artificial Intelligence in pediatric dentistry: A Narrative review                      Dr. Jaya Chandra Bhumireddy                         

                                                                         

J Updates Pediatric Dent. 2023: 2(2): 4 - 11. 

 

 

 

 

 

artificial intelligence system for the detection of 

dental caries in children]. Zhonghua Kou Qiang 

Yi Xue Za Zhi. 2021 Dec 9; 56(12):1253-1260.  

Chinese. doi: 10.3760/cma.j.cn112144-

20210712-00323. PMID: 34915661. 

15. Wang Y, Hays RD, Marcus M, Maida CA, Shen 

J, Xiong D, Coulter ID, Lee SY, Spolsky VW, 

Crall JJ, Liu H. Developing Children's Oral 

Health Assessment Toolkits Using Machine 

Learning Algorithm. JDR Clin Trans Res. 2020 

Jul; 5(3):233-243. doi: 

10.1177/2380084419885612. Epub 2019 Nov 11. 

PMID: 31710817; PMCID: PMC7298887. 

16. Gajic M, Vojinovic J, Kalevski K, Pavlovic M, 

Kolak V, Vukovic B, Mladenovic R, Aleksic E. 

Analysis of the Impact of Oral Health on 

Adolescent Quality of Life Using Standard 

Statistical Methods and Artificial Intelligence 

Algorithms. Children (Basel). 2021 Dec 8; 

8(12):1156. doi: 10.3390/children8121156. 

PMID: 34943352; PMCID: PMC8700601. 

17. Zaborowicz M, Zaborowicz K, Biedziak B, 

Garbowski T. Deep Learning Neural Modelling 

as a Precise Method in the Assessment of the 

Chronological Age of Children and Adolescents 

Using Tooth and Bone Parameters. Sensors 

(Basel). 2022 Jan 14; 22(2):637. doi: 

10.3390/s22020637. PMID: 35062599; PMCID: 

PMC8777593. 

18. Ramos-Gomez F, Marcus M, Maida CA, Wang 

Y, Kinsler JJ, Xiong D, Lee SY, Hays RD, Shen 

J, Crall JJ, Liu H. Using a Machine Learning 

Algorithm to Predict the Likelihood of Presence 

of Dental Caries among Children Aged 2 to 7. 

Dent J (Basel). 2021 Dec 1; 9(12):141. doi: 

10.3390/dj9120141. PMID: 34940038; PMCID: 

PMC8700143. 

19. Kılıc MC, Bayrakdar IS, Çelik Ö, Bilgir E, Orhan 

K, Aydın OB, Kaplan FA, Sağlam H, Odabaş A, 

Aslan AF, Yılmaz AB. Artificial intelligence 

system for automatic deciduous tooth detection 

and numbering in panoramic radiographs. 

Dentomaxillofac Radiol. 2021 Sep 1; 

50(6):20200172. doi: 10.1259/dmfr.20200172. 

20. Bunyarit SS, Jayaraman J, Naidu MK, Yuen Ying 

RP, Danaee M, Nambiar P. Modified method of 

dental age estimation of Malay juveniles. Leg 

Med (Tokyo). 2017 Sep; 28:45-53. doi: 

10.1016/j.legalmed.2017.07.009. Epub 2017 Jul 

25. PMID: 28772147 

21. Zaorska K, Szczapa T, Borysewicz-Lewicka M, 

Nowicki M, Gerreth K. Prediction of Early 

Childhood Caries Based on Single Nucleotide 

 

 

 

 

 Polymorphisms Using Neural Networks. Genes 

(Basel). 2021 Mar 24; 12(4):462. doi: 

10.3390/genes12040462.. 

22. Ruff RR, Paul B, Sierra MA, Xu F, Li X, Crystal 

YO, Saxena D. Predicting Treatment 

Nonresponse in Hispanic/Latino Children 

Receiving Silver Diamine Fluoride for Caries 

Arrest: A Pilot Study Using Machine Learning. 

Front Oral Health. 2021 Jul 26; 2:695759. doi: 

10.3389/froh.2021.695759. 

23. Galibourg A, Cussat-Blanc S, Dumoncel J, 

Telmon N, Monsarrat P, Maret D. Comparison of 

different machine learning approaches to predict 

dental age using Demirjian's staging approach. Int 

J Legal Med. 2021 Mar; 135(2):665-675. doi: 

10.1007/s00414-020-02489-5. 

24. Pang L, Wang K, Tao Y, Zhi Q, Zhang J, Lin H. 

A New Model for Caries Risk Prediction in 

Teenagers Using a Machine Learning Algorithm 

Based on Environmental and Genetic Factors. 

Front Genet. 2021 Mar 11; 12:636867. doi: 

10.3389/fgene.2021.636867. 

25. Ahn Y, Hwang JJ, Jung YH, Jeong T, Shin J. 

Automated Mesiodens Classification System 

Using Deep Learning on Panoramic Radiographs 

of Children. Diagnostics (Basel). 2021 Aug 15; 

11(8):1477. doi: 10.3390/diagnostics11081477.  

26. Shen S, Liu Z, Wang J, Fan L, Ji F, Tao J. 

Machine learning assisted Cameriere method for 

dental age estimation. BMC Oral Health. 2021 

Dec 15; 21(1):641. doi: 10.1186/s12903-021-

01996-0.  

27. D'Onofrio L. Oral dysfunction as a cause of 

malocclusion. Orthod Craniofac Res. 2019 May; 

22 Suppl 1(Suppl 1):43-48. doi: 

10.1111/ocr.12277.  

28. Clarkson JE, Ramsay CR, Ricketts D, Banerjee 

A, Deery C, Lamont T, Boyers D, Marshman Z, 

Goulao B, Banister K, Conway D, Dawett B, 

Baker S, Sherriff A, Young L, van der Pol M, 

MacLennan G, Floate R, Braid H, Fee P, Forrest 

M, Gouick J, Mitchell F, Gupta E, Dakri R, Kettle 

J, McGuff T, Dunn K. Selective Caries Removal 

in Permanent Teeth (SCRiPT) for the treatment of 

deep carious lesions: a randomised controlled 

clinical trial in primary care. BMC Oral Health. 

2021 Jul 9; 21(1):336. doi: 10.1186/s12903-021-

01637-6.  

29. Bichu YM, Hansa I, Bichu AY, Premjani P, 

Flores-Mir C, Vaid NR. Applications of artificial 

intelligence and machine learning in 

orthodontics: a scoping review. Prog Orthod  

Page: 09 



 

 Artificial Intelligence in pediatric dentistry: A Narrative review                      Dr. Jaya Chandra Bhumireddy                         

                                                                         

J Updates Pediatric Dent. 2023: 2(2): 4 - 11. 

 

 

 

 
 

2021 Jul 5; 22(1):18. doi: 10.1186/s40510-021-

00361-9. 

30. Kahaki SM, Nordin MJ, Ahmad NS, Arzoky M, 

Ismail W. Deep convolutional neural network 

designed for age assessment based on 

orthopantomography data. Neural Comput 

Appl. 2020; 32:9357–68. doi: 10.1007/s00521-

019-04449-6. [CrossRef] [Google Scholar] 

31. Redmon J, Divvala S, Girshick R, Farhadi A. You 

Only Look Once: Unified, real-time object 

detection. In: Proceedings of the IEEE conference 

on computer vision and pattern recognition. 2016; 

779–788. 

32. Ronneberger O, Fischer P, Brox T. U-Net: 

Convolutional networks for biomedical image 

segmentation. In Proceedings of 18th 

International Conference on Medical Image 

Computing and Computer-Assisted Intervention. 

2015; 234–241. 

33. Fariza A, Arifin AZ, Astuti ER. Automatic tooth 

and background segmentation in dental x-ray 

using U-Net convolution network. In: 2020 6th 

International Conference on Science in 

Information Technology (ICSITech). 2020; 144–

149. 

34. Nishitani Y, Nakayama R, Hayashi D, Hizukuri 

A, Murata K. Segmentation of teeth in panoramic 

dental X-ray images using U-Net with a loss 

function weighted on the tooth edge. Radiol Phys 

Technol. 2021; 14:64–9. doi: 10.1007/s12194-

020-00603-1.  

35. Tan M, Le Q, EfficientNet. Rethinking model 

scaling for convolutional neural networks. In: 

International conference on machine learning. 

2019; 6105–6114. 

36. Powers DM. Evaluation: from precision, recall 

and F-measure to ROC, informedness, 

markedness and correlation. arXiv Preprint. 2020. 

ArXiv: 201016061. 

37. 30. Selvaraju RR, Cogswell M, Das A, Vedantam 

R, Parikh D, Batra D. Grad-CAM: Visual 

explanations from deep networks via gradient-

based localization. In: Proceedings 

 

 

  

 

 

 

 

 

 

 
 
 

 

of the IEEE international conference on computer 

vision. 2017; 618–626. 

38. Carrillo-Perez F, Pecho OE, Morales JC, 

Paravina RD, Della Bona A, Ghinea R, Pulgar R, 

Pérez MM, Herrera LJ. Applications of artificial 

intelligence in dentistry: a comprehensive 

review. J Esthet Restor Dent. 2022; 34(1):259–

80. doi: 10.1111/jerd.12844. 

39. Pintana P, Upalananda W, Saekho S, Yarach U, 

Wantanajittikul K. Fully automated method for 

dental age estimation using the ACF detector and 

deep learning. Egypt J Forensic Sci. 2022; 

12(1):54. doi: 10.1186/s41935-022-00314-1.  

40. Merdietio Boedi R, Banar N, De Tobel J, Bertels 

J, Vandermeulen D, Thevissen PW. Effect of 

lower third molar segmentations on automated 

tooth development staging using a convolutional 

neural network. J Forensic Sci. 2020; 65(2):481–

6. doi: 10.1111/1556-4029.14182. 

41. Kaya E, Gunec HG, Aydin KC, Urkmez ES, 

Duranay R, Ates HF. A deep learning approach to 

permanent tooth germ detection on pediatric 

panoramic radiographs. Imaging Sci Dent. 2022; 

52(3):275–81. doi: 10.5624/isd.20220050 

42. Putra RH, Astuti ER, Putri DK, Widiasri M, 

Laksanti PAM, Majidah H, Yoda N. Automated 

permanent tooth detection and numbering on 

panoramic radiograph using a deep learning 

approach. Oral Surg Oral Med Oral Pathol Oral 

Radiol. 2023; 000:1–8. 

43. Ari T, Sağlam H, Öksüzoğlu H, Kazan O, 

Bayrakdar İŞ, Duman SB, Çelik Ö, Jagtap R, 

Futyma-Gąbka K. Różyło-Kalinowska I. 

Automatic feature segmentation in Dental 

Periapicalradiographs. Diagnostics. 2022; 

12(12):3081. 

doi: 10.3390/diagnostics12123081.  

44. Deepak GD, Krishna Bhat S. Optimization of 

deep neural networks for multiclassification of 

dental X-rays using transfer learning. Comput 

Methods Biomech Biomed 

 Eng Imaging Vis. 2023; 1–20. 

 

 

 

 

 

 

 

 

 

 

Page: 10 

https://doi.org/10.1007%2Fs00521-019-04449-6
https://scholar.google.com/scholar_lookup?journal=Neural+Comput+Appl&title=Deep+convolutional+neural+network+designed+for+age+assessment+based+on+orthopantomography+data&author=SM+Kahaki&author=MJ+Nordin&author=NS+Ahmad&author=M+Arzoky&author=W+Ismail&volume=32&publication_year=2020&pages=9357-68&doi=10.1007/s00521-019-04449-6&


 

 Artificial Intelligence in pediatric dentistry: A Narrative review                      Dr. Jaya Chandra Bhumireddy                         

                                                                         

J Updates Pediatric Dent. 2023: 2(2): 4 - 11. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Page: 11 

 

 


