Advances in Clinical Medicine IfiJREE2453 /&, 2021, 11(5), 2182-2188 Hans )0
Published Online May 2021 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2021.115313

B AR & R R AR E &

W', TEHY, K, FZ1¥

LB RSEH BEER, UK FE
EHRENBERER, LR FE
Email: 1161743288@qq.com, *jiaiyu@163.com

Wehks Hi: 20214F4H17H; FHBER: 202145 H2H; KA H: 20214F5H20H

=

HE: THEESOEFEBXFOFEERASHES, BTRHEHASHAZLNER. APhEILEART
DEFRTERMLSH. ik BEAATEAMNEEE, RRAGCFHRASHEARHERASER
RSO, IR X BT R, FEEEURKRNEON AN RO LRk EHT RS, B
#ET1963~2010EFF DER BT BEER. MLt BETR. HEThERASFEREE, 4
ot ERAEES. 4R A ML RRNERASHERITES, XrRETZRMEEEZRASERE,
THEHRASEEL SRR, RAFLEFEHEFRIMERS. 4t ENRNER, LENFED S
REBRATF(EEAEHRMTRERER). ERR0. MBEAREF TN, FEHRREFMR, &
BRI IRAT, RN & fR P SR SRR MR EE T A A R R .

XA
B, FHRAS, BEAT LRMBKX

Changes of Epiphyseal Closing
Time and Its Influencing
Factors

Xiaodi Xie!*, Li'ang Wang?*, Hongfei Zhang!, Aiyu Jiz*

'Qingdao Medical College of Qingdao University, Qingdao Shandong
2Department of Orthopedics, Affiliated Hospital of Qingdao University, Qingdao Shandong
Email: 1161743288@qq.com, *jiaiyu@163.com

Received: Apr. 17", 2021; accepted: May 2", 2021; published: May 20", 2021

o (E
PR

SCES M W, EEE, KK, FEE. EHRAE R A LI R R D] RIKE B E, 2021, 11(5):
2182-2188. DOI: 10.12677/acm.2021.115313


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2021.115313
https://doi.org/10.12677/acm.2021.115313
http://www.hanspub.org

e 2%

Abstract

Objective: To understand the trend of epiphyseal closure in adolescents in China in the past 50
years, and to explore the factors that affect the changes in the time of epiphyseal closure. Provide
reference for the method of assessing the bone age of children and adolescents. Methods: By using
the China HowNet database to search the literature on the time of epiphyseal closure and the fac-
tors affecting the closure of the epiphysis as keywords, different regions were screened, and the
experimental reports whose ethnicity was the Han nationality as the research object were mainly
selected for summary of the age of closure of the distal femur, proximal tibia, proximal fibula, dis-
tal tibia, and distal fibula in adolescents in 1963~2010, and statistical analysis of the trend of epi-
physeal closure. Results: The closure of the epiphyses at the five sites all tended to be advanced.
The distal tibia and the distal fibula closed earlier, and the epiphyseal closure of women was gen-
erally earlier than that of men, suggesting that it is necessary to update the bone age assessment
system. Conclusion: With the development of the times, children and adolescents are affected by
hormone levels (mainly sex hormones and thyroid hormones), nutritional status, geographical
factors and other conditions, which accelerate the development of bones and advance the closure
of the epiphyses. This experiment infers the actual age of the closure of the epiphyses. The up-
dated standards are instructive.
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Table 1. Age of epiphysis closure at five anatomical sites
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(4 t) 5 « % “ 9 %« 9 % 9 %«
1963[5] 17.0~20.0 15.0~18.0 17.0~20.0 15.0~18.0 17.0~20.0 15.0~18.0 16.0~18.0 15.0~17.0 16.0~18.0 15.0~17.0
1984 [6] 20.0 19.0 21.0 20.0 20.0 19.0 — — — —
1985 [7] 18.7 17.7 211 18.7 195 175 — — — —
1996 [8]  17.0~18.0 — 18.0~20.0 18.0~19.0 — 18.0~20.0 — 18.0~19.0 —
1998 [9] — — — — — — 17.0~19.0 17.0~19.0 17.0~19.0 17.0~19.0
2001[10] 17.0~19.0 14.0~160 17.0~19.0 16.0~18.0 17.0~19.0 16.0~18.0 16.0~18.0 15.0~17.0 16.0~18.0 15.0~17.0
2005 [4] 17.3 157 174 159 173 15.6 16.4 154 163 15.0
2007 [3] 17.3 15.6 175 159 174 157 163 154 16.2 15.0
2009 [2] 16.7 14.9 17.0 152 16.7 15.0 15.8 145 159 146
2010[11] 156 137 163 14.0 157 138 152 134 153 135
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Figure 1. Changes in the closure time of the distal femoral epiphysis
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Figure 2. Changes in closure time of proximal tibia epiphysis
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Figure 3. Changes in closure time of proximal fibula epiphysis
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Figure 4. Changes in the closing time of the distal tibia epiphysis
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Figure 5. Changes in the closure time of the distal fibula epiphysis
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Figure 6. Changes in the closing time of each point of the male epiphysis
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Figure 7. Changes in the closing time of each point of the female epiphysis
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