EREMAE $£37% $£1H 2022%2A
Journal of Medical Biomechanics, Vol. 37 No.1, Feb. 2022

X E RS :1004-7220(2022) 01-0059-07

BEREGIERILIEINERN NESEAFR

ZwE'? HHE' KRB, HBEY, o8, L&, Kk o
(1. B RFEESER BE TR S 25085, Bl 200092; 2. [F5 KR 3RS M Bk ( BgmBeREE L),
i 201619; 3. FHEHL T K2E TREBAYEETRER, Fik 999077; 4. T I T RARIISEBE, T4 W 518057)

ME:BH ROUHRER B ILuG S R F N B ST el g Bl R Ot S, ik BT 1 A
[REEBIELILS | A WAL CT G2 s, 0 i Hl S 2 AT FROTAREAY , SR FH i 25l S ) AL Y T g 73 52
IS AR R ALl S7 AR BRAZ T, LA SR ) A/ INR = Sk LU 4 S ol 2 1, 35 23 B B A
BRI S ) O i SR AL SRR RO BT, DL G A R Ty A A B R AR A FROTHKE
BT RE HAT R, S@ R LB LE , BB LAREE SCTT B il iy Sy | BE A5G A H 5 0 BEAG ;AR Lot S s 2 iR
LB AL A R LB B 10 A% R0 58 4% SEULHHE ST iS5G i) S /N T L# , &g FEIRGERIE R
JUSH SE IR A S B R R B ORT H l F ) R by b R B0 T S N BRSSP A2 B 78 9375 16 R
FRER G IL AL TR A5G I S A S b A2 Ak, S O A TP B B A2 AT RIS AL I B 2 e A e

S,
KB HIRGEAIE,; B, Sy ¥R, MR
FE 4 2SR 318.01 XEERER. A

DOI: 10. 16156/j.1004-7220. 2022. 01. 009

Force Transmission Mode of Foot Ankle in Children with Down’ s
Syndrome During Standing

LI Yaqgi'?, HUANG Shangjun', ZHANG Beihua’, HUANG Weizhi’**, WANG Yan’*,
NIU Wenxin®>, ZHANG Ming**

(1. Laboratory of Rehabilitation Engineering and Biomechanics, Tongji University School of Medicine, Shanghai
200092, China; 2. Yangzhi Rehabilitation Hospital, Tongji University ( Shanghai Sunshine Rehabilitation
Conter) , Shanghai 201619, China; 3. Department of Biomedical Engineering, Faculty of Engineering, the Hong
Kong Polytechnic University, Hong Kong 999077, China; 4. Shenzhen Research Institute, the Hong Kong
Polytechnic University, Shenzhen 518057, Guangdong, China)

Abstract ; Objective To explore the joint contact force, ligament tensile force and force transmission mode of foot
internal structure in Down’ s syndrome child (DSC) during standing. Methods The finite element models of foot
were constructed based on CT image data from one DSC and one typically developing child (TDC). The models
were validated by plantar pressure measurement during static standing. To simulate foot force during standing,
the ground reaction force and the triceps surae force were applied as the loading condition. Contact pressure of
the tibiotalar, talonavicular and calcaneocuboid joints, tensile force of the spring and plantar calcaneocuboid
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ligaments, and force transmission mode in transverse tarsal joints were calculated and analyzed. Results The

finite element models of foot were validated to be reliable. Compared with the TDC, the DSC showed higher

contact pressure at the tibiotalar joint and lower contact pressure at the talonavicular joint. The tensile force of

spring and plantar calcaneocuboid ligaments of DSC was 10 times and 58 times of TDC, respectively. The forces

transmitted through both mediate and lateral columns in DSC were lower than those in TDC. Conclusions

Abnormal contact pressure of the tibiotalar joint, larger tensile force of midfoot ligaments and smaller force of the

transverse tarsal joint were found in DSC during standing. The abnormal alteration of stress patterns in foot

internal structure of DSC should be fully considered in clinical rehabilitation, so as to provide theoretical

references for screening and making intervention plans for early rehabilitation, as well as designing individualized

orthopedic insoles.
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Tab.1 Baseline characteristics of the participants
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¥ :DSC: Down’ s syndrome child, i [CZEAAiE £ L ; TDC : typically developing child, {5 JLF ; BW : body weight, AT ; BMI: body mass index , £
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Fig.2 Construction process of foot and ankle finite element
models for Down’s syndrome child and typically
developing child (a) CT image of the foot and ankle,
(b) Three-dimensional solid models of the foot and ankle,

(¢) Finite element models of the foot and ankle
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