






Supplementary table 1: List of the excluded studies after the full-text assessment and the reasons for exclusion 

	
	Title
	Reason(s) for exclusion

	Kim, J., et al. 2023 (55)
	Utilization of an Artificial Intelligence Program Using the Greulich-Pyle Method to Evaluate Bone Age in the Skeletal Maturation Stage

	5- stage classification

	Manoochehri, H., et al. 2022 (56)
	Attention-Guided Multi-Scale CNN Network for Cervical Vertebral Maturation Assessment from Lateral Cephalometric Radiography

	No quantitative outcomes for AI-based CVM staging


	Utter, M. S. 2021 (57)
	The ability of machine learning to predict
skeletal maturation using the cervical vertebrae
maturation (CVM) method on traced lateral
cephalograms

	Not enough information about model structure

	Padalino, S., et al. 2014 (58)
	Reliability of skeletal maturity analysis using the cervical vertebrae maturation method on dedicated software

	5 -stage classification

	Caldas, M. P., et al. 2010 (59)
	Computer-assisted analysis of cervical vertebral bone age using cephalometric radiographs in Brazilian subjects

	No outcome were reported about 6-stage classification

	Santiago, R. C., et al. (2014)
	New software for cervical vertebral geometry assessment and its relationship to skeletal maturation-a pilot study
	4-stage classification






Supplementary table 2: Metrics in AI serve as standardized measures to evaluate and compare the performance of various AI models 
	
   Metric

	                             Definition
	Formula

	Accuracy
	Represents the number of correct predictions (TP and TN cases) over all predictions (TP, TN, FP, FN)
	

	Sensitivity (Recall)
	The proportion of actual positive cases that were correctly identified by a model. It can be used in many tasks like classification and segmentation
	

	Specificity
	The proportion of actual negative cases that are correctly identified by a model.
	

	Precision (Positive predicted Value)
	The proportion of predicted positive cases that are actually correct
	

	Negative predictive value 
	The proportion of negative test results that are true negatives
	

	Average Precision
	Represents the average of precision values at different recall thresholds. It summarizes the precision-recall curve and is particularly useful when dealing with imbalanced datasets.
	----------------

	F-1 score
	The harmonic mean of precision and recall, providing a balance between the two metrics for evaluation of the model’s accuracy
	

	LR+ (Positive Likelihood Ratio)
	Measures how much the odds of the disease increase when a test is positive. It indicates how much more likely a positive test result is to be found in diseased versus non-diseased individuals
	

	LR- (Negative Likelihood Ratio)
	Measures how much the odds of the disease decrease when a test is negative. It indicates how much less likely a negative test result is to be found in diseased versus non-diseased individuals.
	

	DOR (Diagnostic Odds Ratio)
	Measures the effectiveness of a diagnostic test. It is the ratio of the odds of the test being positive if the subject has a condition compared to the odds of the test being positive if the subject does not have the condition.
	

	AUC (Area Under Curve)
	The AUC-ROC represents the ability of the model to distinguish between positive and negative classes. The AUC is the area under the receiver operating characteristic (ROC) curve which is plotted by assigning True Positive Rates (Sensitivity) against the False Positive Rate (1 - specificity) at various threshold settings.
	----------------

	Gamma Value 
	A measure of the strength and direction of the association between two variables in ordinal scales. It reflects the degree of concordance or discordance between pairs of observations, ignoring ties.
	Counting concordant and discordant pairs.

	Kappa Coefficient
(K)
	A statistic that measures inter-rater reliability (and sometimes intra-rater reliability) for qualitative (categorical) items. It is more robust than simple percent agreement calculation, as it takes into account the agreement occurring by chance.
	
​
K= 

​



	Mean Absolute Error (mAE)
	Average of the absolute differences between the predicted and actual values.
	



TP: True Positive, TN: True Negative, FP: False Positive, FN: False Negative, AUC-ROC: Area Under the Receiver Operating Characteristic Curve, : relative observed agreement among raters, : hypothetical probability of chance agreement.

