CHStSHtAOLtStS|X| X373 Mi3S(2023H 8E)
J Pediatr Korean Med. August, 2023;37(3):111-120
ISSN 2287-9463(Online), https:/doi.org/10.7778/jpkm.2023.37.3.111

kv4 = =) = S L = = kv >
=99 A A3 2] 9 549 249 54 Y e
~— %. -
Aol W FF AT
=] z'__c')_l,z El"o ‘_1,3 . 7‘:}%;‘(_].2,*
'S=2HSt SIOITHSH AOHIA, *S=20HSin SESIIERl SO, *S=2HSn SNSIES SO}

( Abstract )

A Case Series on Clinical Characteristics of Patients Who Underwent Bone Age
Test and Relationships between Methods of Bone Age Measurements

Choi Ji U"? - Min Sang Yeon’ - Kim Eun Jin>

' Department of Pediatrics, College of Korean Medicine, Dongguk University
ZDeparrment of Pediatrics of Korean Medicine, Korean Medicine Hospital,
Dongguk University Bundang Medical Center
?’Department of Pediatrics of Korean Medicine, Korean Medicine Hospital,
Dongguk University Ilsan Medical Center

Objectives

The purpose of this study is to analyze the characteristic of the 157 pediatric patients who visited a Korean
medical hospital for bone age (BA) measurement and to compare the BA measurement using Tanner-Whitehouse
3-based analysis software and specialists in pediatric Korean medicine to determine the relationships.

Methods

The study included 157 pediatric patients who visited a Korean medicine hospital for BA measurements from
June 2021 to June 2023. They were analyzed to determine the characteristics and agreement of BA measurements
using Tanner-Whitehouse 3-based analysis software and specialists using classification by age, intraclass correlation
coefficient (ICC), and Bland-Altman plots.

Results

In total, 61.8% of the study population were boys and 38.2%, girls, with an average age of 11.32 + 1.87. The
types of growth were various, and the average of bone maturity was 0.48 + 1.13 as concluded by analysis software
and 0.38 = 1.15 as concluded by the specialists. The ICC of two methods were excellent: 0.995 (overall), 0.996
(boys) and 0.994 (gitls). However, BA determined by analysis software tended to be higher than that determined
by specialists when the patients were young.

Conclusions

This study showed that patients visited the hospital for BA measurement regardless of their height, and the
agreement of BA between the two methods can be used as a reference. However, there was differences in the trends
between age and sex, which should be interpreted with caution.
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I . Introduction
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Figure 1, Patients included or excluded from the study
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Table 1, General Characteristics of the Subjects

Boys Girls Total
Number 97 60 157
Age (years) 11.63 + 1.81 10.82 =+ 1.87 11.32 = 1.87
Height (percentile) 59.71 + 27.95 47.05 + 25.07 55.13 + 27.41
Weight (percentile) 59.94 + 26.72 4538 + 23.0 54.20 + 26.37
MPH (cm) 173.85 + 4.05 160.92 + 3.58 -
AHP - MPH (cm) 3.06 + 5.12 0.09 + 4.12 1.93 + 497
AIBA - CA (years) 0.50 £ 1.23 045 + 0.93 048 + 1.13
RBA - CA (years) 0.40 + 1.27 0.36 = 0.96 0.38 + 1.15

MPH: Mid-parental height, AHP: Adult height prediction, AIBA: Artificial intelligence bone age, RBA: Reference bone age, CA: Chronological age

Table 2. Bone Age according to Age in the Subjects

Boys Girls Total
Age Bone age (years) Bone age (years) Bone age (years)
N Al Reference N Al Reference N Al Reference
7 5 6.90 + 1.02 646 = 1.12 3 8.67 = 0.67 8.28 + 0.53 8 7.56 + 1.25 7.14 + 1.30
8 3 934 + 1.71 9.06 = 1.64 8 841 + 0.90 8.07 + 0.87 11 8.66 = 1.16 834 + 1.13
9 6 945 + 0.32 9.08 + 0.43 13 9.78 + 0.92 9.51 + 0.90 19 9.68 + 0.79 9.38 + 0.80
10 21 10.71 + 1.37 10.60 = 1.40 9 11.28 = 1.13 11.31 = 0.92 30 10.88 + 1.31 10.81 = 1.30
11 22 11.51 = 1.11 11.50 = 1.16 10 11.69 + 0.78 11.76 = 0.88 32 11.56 + 1.01 11.58 + 1.07
12 14 13.52 = 1.21 13.52 = 1.23 8 1345 = 091 13.51 = 0.92 22 1349 = 1.09 13.52 = 1.11
13 16 14.62 + 1.08 14.54 + 1.03 6 14.19 + 1.12 14.25 + 0.94 22 14.51 + 1.08 14.46 + 0.99
14 10 15.55 = 0.71 1549 = 048 3 14.97 = 0.89 14.99 = 0.88 13 1542 = 0.76 15.37 = 0.59
Total 97 12.12 = 253 12.02 = 2.60 60 11.28 + 2.23 11.18 = 2.35 157 11.80 + 2.44 11.70 + 2.54

AL Artificial intelligence

Table 3. Intraclass Correlation Coefficient of Artificial Intelligence Bone Age (AIBA) and Reference Bone Age (RBA)

ICC (2,1) 95% CI P
Total 995 .993-.997 .000
Boys .996 .993-.997 .000
Girls 994 .990-.996 .000

ICC: Intraclass correlation coefficient, CI: Confidence interval
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Figure 2. Bland—Altman plot of artificial intelligence bone age and reference bone age
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AIBA: Artificial intelligence bone age, RBA: Reference bone age, BA: Bone age
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V. Conclusion
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