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The feasibility study of knee MRI instead of X-ray in assessing epiphyseal
development for bone age estimation

DENG Xiao-dong' ,CHENG Zi-qi*,LIN Yu-shan®, FAN Fei’,ZHAN Meng-jun’, WANG Ting-hong' , XIANG Ming-
liang' ,ZHANG Wei' ,LIU Yun' ,DENG Zhen-hua’

(1. Institute of Basic Medical Sciences & Forensic Medicine , North Sichuan Medical College , Nanchong 637000 ;2. School of Basic Medi-
cal Sciences & Forensic Medicine ,Sichuan University , Chengdu 610041, Sichuan , China)

[ Abstract] Objective:To explore the feasibility of knee MRI instead of X-rays in assessing epiphyseal development for bone age
estimation. Methods ;: The grades of distal femoral and proximal tibial epiphysis based on sagittal T1-TSE sequence of 3.0 T knee MRI
and knee X-rays from 123 Chinese Han adolescents aged 11 ~25 years were retrospectively assessed by the { Technical Regulations for
Bone Age Assessment of Han Adolescents in Forensic Science) (GA/T 1583-2019) ,Schmeling and Kellinghaus joint grading method.
The consistency, reliability and repeatability of grades of distal femoral epiphysis and proximal tibial epiphysis based on knee MRI in-
stead of X-rays images were evaluated. Receiver operating characteristic (ROC) curves were plotted, and the ability to distinguish 18-
year old by MRI and X-ray epiphysis was evaluated according to the Area Under Curve (AUC) . Results:There was strong consistency
on the grades of distal femoral epiphysis or proximal tibial epiphysis between knee MRI and X-rays images ( Kappa =0.926 ~1.000).
The significant difference of the grades of distal femoral epiphysis or proximal tibial epiphysis were not founded (P >0.05). The intra-
observer and inter-observer of Kappa values (0.904 ~0.975) for evaluating the grades of distal femoral epiphysis and proximal tibial e-
piphysis based on knee MRI by epiphysis grading method were better than X-rays (0.894 ~0.950). The grades of distal femoral epiph-
ysis and proximal tibial epiphysis based on knee MRI were positively correlated with age (r=0.714 ~0.775) correspond to X-rays
(r=0.714 ~0.767). ROC curve showed that MRI and X-rays had a strong ability to distinguish 18 years old (AUC = 0. 850 ~
0.900) ,and the identification performance of distal femur epiphysis of MRI was better than X-rays. Conclusion: Knee MRI is likely to

substitute X-rays for evaluating the grade of knee epiphysis to estimate bone age.
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