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Use of artificial intelligence in determination of bone age of the healthy 
individuals: A scoping review [1] 2023 

Journal of the World 
Federation of Orthodontists 

Adeel 
Ahmed 
Bajjad et 
al. Scopus English review 

CURRENT NEURAL NETWORKS DEMONSTRATE POTENTIAL IN AUTOMATED 
CERVICAL VERTEBRAL MATURATION STAGE CLASSIFICATION BASED ON 
LATERAL CEPHALOGRAMS [2] 2024 

Journal of Evidence-Based 
Dental Practice 

Cao 
Lingyun 
et al. Scopus English review 

Cervical Vertebral Maturation Assessment using various Machine Learning 
techniques on Lateral cephalogram: A systematic literature review [3] 2023 

Journal of Oral Biology and 
Craniofacial Research 

Rana 
Shailendr
a Singh PMC English review 

Machine Learning and Orthodontics, Current Trends and the Future 
Opportunities: A Scoping Review [4] 2021 

American Journal of 
Orthodontics and Dentofacial 
Orthopedics 

Mohamm
ad Rahimi 
Hossein 
et al. Scopus English review 

Neural networks for classification of cervical vertebrae maturation: a 
systematic review 2022 Angle Orthodonics 

Reji 
Mathew 
et al. PMC English review 

Artificial Intelligence (AI)-Based Systems for Automatic Skeletal Maturity 
Assessment through Bone and Teeth Analysis: A Revolution in the Radiological 
Workflow? [5] 2023 Applied Sciences 

Caloro 
Elena et 
al.  PMC English review 

Is the cervical vertebral maturation (CVM) method effective enough to replace 
the hand-wrist maturation (HWM) method in determining skeletal 
maturation?-A systematic review. [6] 2018 

Eureopean Journal of 
Radiology 

Szemraj 
Agnieszka 
et al. PMC English review 

Machine learning for image analysis in the cervical spine: Systematic review of 
the available models and methods [7] 2022 BRAIN AND SPINE 

Goedmak
ers C. et 
al. Scopus English review 

https://pubmed.ncbi.nlm.nih.gov/29685525/
https://pubmed.ncbi.nlm.nih.gov/29685525/
https://pubmed.ncbi.nlm.nih.gov/29685525/


Utilization of an Artificial Intelligence Program Using the Greulich-Pyle 
Method to Evaluate Bone Age in the Skeletal Maturation Stage [8] 2023 DBpia 

Kim 
Jihoon et 
al.  PMC Korean methodology 

Development of a multi-stage model for intelligent and quantitative 
appraising of skeletal maturity using cervical vertebras cone-beam CT images 
of Chinese girls [9] 2022 

International Journal of 
Computer Assisted Radiology 
and Surgery Xie Lizhe PMC English methodology 

Metaverse and Medical Diagnosis: A Blockchain-Based Digital Twinning 
Approach Based on MobileNetV2 Algorithm for Cervical Vertebral Maturation 
[10] 2023 Diagnostics 

Moztarza
deh Omid Scopus English Not assessing CVM 

Knowledge distillation on individual vertebrae segmentation exploiting 3D U-
Net [11] 2024 

COMPUTERIZED MEDICAL 
IMAGING AND GRAPHICS 

Serrador 
Luis PMC English Not assessing CVM 

Prediction of hand-wrist maturation stages based on cervical vertebrae 
images using artificial intelligence [12] 2021 

Orthodontics and Craniofacial 
Research 

Kim Dong 
Wook Scopus English Not assessing CVM 

Determination of growth and developmental stages in hand-wrist 
radiographs: Can fractal analysis in combination with artificial intelligence be 
used? [13] 2024 

JOURNAL OF OROFACIAL 
ORTHOPEDICS-FORTSCHRITTE 
DER KIEFERORTHOPADIE 

Gonca 
Merve PMC English Not assessing CVM 

Decision tree analysis for age estimation in living individuals: integrating 
cervical and dental radiographic evaluations within a South African population 
[14] 2023 

International Journal of Legal 
Medicine Uys A Scopus English Not assessing CVM 

Assessment of Skeletal Maturity in a Sample of the Saudi Population Using 
Cervical Vertebrae and Frontal Sinus Index: A Cephalometric Study Using 
Artificial Intelligence [15] 2023 

CUREUS JOURNAL OF MEDICAL 
SCIENCE 

Alfawzan 
Ahmed PMC English 

studies not 
evaluating AI 
performance  

The Fourth Cervical Vertebra Anterior and Posterior Body Height Projections 
(Vba) for the Assessment of Pubertal Growth Spurt [16] 2023 Applied Sciences 

Camerier
e Roberto 
et al.  PMC English 

studies not 
evaluating AI 
performance  



Age estimation in Turkish children and young adolescents using fourth cervical 
vertebra [17] 2022 

INTERNATIONAL JOURNAL OF 
LEGAL MEDICINE 

Gulsahi 
Ayce et 
al.  PMC English 

studies not 
evaluating AI 
performance  

iCVM: An Interpretable Deep Learning Model for CVM Assessment Under 
Label Uncertainty [18] 2022 IEEE Xplore Liao Ni PMC English 

studies not 
evaluating AI 
performance 

Maturation of the middle phalanx of the third finger and cervical vertebrae: A 
comparative and diagnostic agreement study [19] 2014 

Orthodontics and Craniofacial 
Research Perinetti PMC English 

studies not 
evaluating AI 
performance  

A deep learning system for automated, multi-modality 2D segmentation of 
vertebral bodies and intervertebral discs [20] 2021 Bone 

Suri 
Abhinav 
et al.  PMC English 

studies not 
evaluating AI 
performance 
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