
https://doi.org/10.1007/s12098-022-04241-w

SCIENTIFIC LETTER

Bone Age Estimation by TW and GP Methods: Is It Time to Create 
a New Indian Reference?

Sudhir Gupta1 · Abhishek Yadav1 · Ajith Antony2 · Manisha Jana2   · Ravinder Goswami3 · Shiv Lal Yadav4 · 
Deepika Mishra5 · Millo Tabin1 · Adarsh Kumar1

Received: 12 February 2022 / Accepted: 8 April 2022 
© The Author(s), under exclusive licence to Dr. K C Chaudhuri Foundation 2022

To the Editor: Even minor discrepancy in bone age (BA) 
estimation in children competing in age-specific sports cat-
egories can lead to bigger implications. We evaluated 144 
children between 8–18 y, referred by the Sports Author-
ity of India (SAI) to the medical appellate board (MAB) 
formed at our institute. The aim of the MAB was to resolve 
medicolegal dispute regarding BA of children, who applied 
in age-specific competitive sports categories, or for incen-
tives/scholarships. It carried out a thorough evaluation of 
official documents, physical examination, laboratory tests, 
and skeletal survey in different sessions (September 2019 
to February 2020). MAB report was considered final in the 
court of law.

Mean CA of the study population was 14.52 y (SD - 1.7) 
(male - 15, SD 1.1; female - 13.58, SD - 2.3). Mean esti-
mated BA by automated software was 16.9 y (SD - 1.5) and 
15.7 y (SD - 1.1), by GP and TW3 methods, respectively. 
BA–CA gap (both by GP and TW3 method) was calculated 
in 53 children. While both methods overestimated BA, 
discrepancy was higher with GP (2.64 y in males, range 
0.82–4.1; 1.61 y in females, range 0.08–3.96) than with 
TW3 (1.26 y in males, range 1.08–2.49; 0.96 y in females, 
range 2.12–3.85).

BA estimation can be done based on atlas, automated 
software (BoneXpert, Visiana), or charts. Atlas and software 
are developed and validated on Caucasian populations [1]. 
Racial differences in BA is expected. Chart-based calcula-
tion relies on studies done on Indian population, mostly old 
[2, 3]. Socionutritional profile in the teenagers today varies 
from those a few decades ago. Additional factors leading to 
the discrepancy can be dietary improvements, nutritional 
supplements, and extensive exercises [4]. It is time we revise 
our chart of relevant epiphyseal maturation for Indian kids.
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