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Discussion on mechanism of ankle sprain based on FEM model

XU Fei

(School of Pharmacy and Medical Technology, Putian University, Putian 351100, China )

Abstract Objective: Discussion on Pathological mechanism of ankle sprain based on finite element model. Methods: One belonged to
the volunteer when his ankle and feet had ankle varus sprain and the other one belonged to the volunteer when he/she was in normal
walking neutral position. Compared the Von Mises stress distribution and the exercise changing of shanks in two different working
condition. Analyzed the influences of the lateral and the longitudinal force on the varus sprain. Results: When walking normally, the
maximum of Von Mises stress located at the talus outer process and posterior protrusion; when the ankle was sprained, talus Von Mises
stress was mainly concentrated in the distance to the boat joint, talus neck and talus lateral process. Under the influence of longitudinal
force, the stress of nodal points such as talus neck, internal ankle, external ankle and lower talus joint were statistically significant. Under
the influence of transverse force, 8 nodes had no statistical significance. Conclusion: When ankle sprain, ankle joint stability is
determined by ankle size. Longitudinal force has a greater influence than transverse force.The patients should rest more in order to reduce
the impact of longitudinal force after sprain, so that the ankle joint will recover as soon as possible.The patients also should avoid the
decreased ankle stability, habitual lamenness and the arthritis caused by improper maintenance.

Key words finite element model; sprained lateral ankle; longitudinal force; transverse force

e Tz g s H WG s i IWRIBOCT T 1
03, e AMNERBG 24 15 85% LA o SMERIM G, 6 1

BARETE
— A A AR A 5 R 1 IR AT

B BRI Z5 R 1A R B RR  R AR A, R AR
SEPEAL 22 , HET S EUROC T HH B RERRAT . A
BEA R RIANIE, /] LS R BCE 22 PE S NET, O
MR BIIE EAERTTR , e A 5 £ e T s A T
FhE. I, TRREROCT A T 22 R G
ASCHES 25 1R N AR SCRR ORI SER L, AP
T NATIE AL AL ER A RO PR OO, AL R
AT BRI, SoF L WL IR iz S L A RN 18k
AR, 3 MR 1] 1 AN TE] T30k SNERHLATT SEE  ER AT
SR A AL T3 BRI

EL£WE BEAEETEHIAE(IK2015043)
EE BN BIE(1981-), &, Wl BB El, Bt , ARAEBXT
RIS H R CT.MRI #F# A ; E-mail : 13859808218 @139.com,

FEART RG22 A v R A Lo i B (28 )RR
WHRXTS, KH GE A FIHY Lightspeed 64 J2 434X
XA O I TR, FESE O 120 kY,
260 mA 0.8 s/360, FIHHF 360 mm, HiFF 512x512, bx
WEFA A, 2R S mm, 7B =4 FRITER,
1.2 ok g SEAEEER AT FROTARY i 2k g A1
Lo W E AT TR LA T B AR 2R
Ph L BRE, 2 s R R BT AR 2 A ) 1 AT
FHNTHE R 1) (57 5 PRS0 A B, ) 1 2 100 4+
iR, SR A, A5 20 17 A8 Sr A S P B3 9 Von
Mises W JJ R H0 BARLTE O o

1.3 WRIEAF R TIEEAER WY 4
S B AR 7 AR e R A% T VR JE R A



55 6 11

T FEIETA FROCE AL B O L RO R 613

BIWFFEXTS, SEH 8 A7 i, I A RN ) IS 53
B o 19 85 BIAESNER (R IR S0 T R PR A DG
[N S TN = =l S SR T LS S v

1.4 it F® Gt iR H G B4 SPSS
19.0, PIZH [] LA B 4539 s A RN )RR
M7 225307, LA P<0.05 FoR 22 A 58115 X,
2 R

2.1 PLAMIEF Von Mises B /1 TALLE 435
X X A7 T ST AN B P9 B A5 000 AR R G T e
J1 AR N = A 1

a. IEHATE LA

b. N FHH AR A
B 1 ARIATHEEEE Von Mises i 1 =B

Fig 1 Comparison of Von Mises stress of talus between two groups
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Fig 2 Comparison of talus motion between two groups
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Tab 1 Comparision of effective stress between two models when the longitudinal force are applied( MPa )
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Tab 2 Comparision of effective stress between two models when the transverse force are applied( MPa )
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Fig 3 Comparison of Von Mises stresses at 8 nodes of two models

between two forces

R L S AUBERES . SR BT, PR )
R B S A TR] A /)N it M e B AR
BRI T, B R 10 N T 80, BROCTT e oo NS B
H B AR IE ABR TR GE . JRBESCT AN R 5G Y
HONHIE S TR 5/ SN R B St SRVA VAL b vl R 2! S Ly S



614 FHEHKRESK

525 &

S T IE AT v ST AV S 42 ik T R /DN, SRy e
Jigm . w0, BRSO NEAS T E B R T, —
BRI EAT , FIREEH & A ks BT Fa
FEPE TR,

32 EEATAZIEAL AT, & E Von Mises & 74
Ao TR A FROTER A RN ) = EL
S I2 O, R BLIE F AT R, BB AR
3l, Von Mises W J] EBAE PRI EAME BHEE % .
PRI MR BT O AR DG S O I,
K Von Mises I 1 F B4 Hh 7EIE- AP 2 FNE 1 I
5%, BRI BT, BEE Von Mises W 118 & A2 2
AN T EEE AT A A AR AR F
LSRN EPH S S N = i = 1 SN Y D S v
o 3 AT JE A . LA A R BRHLAG
AR5 i PRAMERE M £8 DL B AR 5 S A AT
33 A& e AR AEEG AR Yl
YEHITT , P9 BIAS A 14 B 15 350 8500 7 R B A T H
SEAIT Y 3.84 MPa S8 12.02 MPa, NEARN
Jirh 4.93 MPa | T3 16.4 MPa, 29 RIEH T 3 4%,
B S PR AT E AL AR A G242 L. Ah
BRA OV J1HH 15.62 MPa FF&%1] 6.43 MPa, i |
ARV FTH 16.30 MPa R [%%] 8.61 MPa, ZJR#AIK
2~2.5 f% BOE R ATE L RN R R A St
s X PR RIS, B N AN ek, A
ARV I WS A RO AR AR RN i
RS 1) 3, 1B E AT A A S A AR TR P L AR R
AT A RN AT H PR TR AR (R AR Ao [ 3
K2, R E L AP SR TR O
VALl T S s Vi A B | = S AT A

PR B O R rp, RO 0 BT U)o T E A

(EEXBROCTIE A REUN, HIEX B iE A A

W e/ P =2 1) g o

34 AR WEREL AU, FRATALE

T BRI I R A R ER O CRYIs SR L, A AL

W I HH A, 52 01 R R TR e A s .l

HGE TGN Ia) R RN B R L A E

2518, — R AR BRI RO , (B R R R, 55

SRR VAN NI A N DA AN U SR A

PRI o I S 2 TE 5 N B35 R B BROCS A= 4)

J1727E A, B 1L IR A NERL AT SR 37 AS 24 3 iR G 1 B

SETE T B 2T BB B OGS R R

S 30k

(1] BREAS, T EH AR M B i g 50 050 b i)
HIT R EE2E, 2015,36(8):1288

[2] Klekiel T,Bedzinski R.Finite element analysis of large deformation
of articular cartilage in upper ankle joint of occupant in military
vehicles during explosion[]J].Arch Metall Mater, 2015, 60(3):2115

[3] Xk, E3edk, 2 F A IEBOCSMIA T S i T 5B E
TR LLBOIER D). P B IE SRR, 2015, 23(18):1667

[4] Halonen K S,Mononen M E, Jurvelin J S, et al.Deformation of artic—
ular cartilage during static loading of a knee joint - experimental
and finite element analysis[J]. ] Biomech,2014,47(10):2467

(5] s, Aok, sk, 55, BROCT A RIRIAH B o ek i A R 1A
MR FRICIT(). PP SO 2Rk, 2012, 27(2):121

(5] SV, A0k, SRS , 5 RO A R Bt oL 0 % L R e e s
WA BRG] P L S e T 2%, 2012, 27(2):121

[6] Coster M C,Rosengren B E,Bremander A, et al.Surgery for adult
acquired flatfoot due to posterior tibial tendon dysfunction reduces
pain, improves function and health related quality of life[J]. Foot
Ankle Surg,2015,21(4):286

(2018-11-18 i)

(4% 608 W)

[16] Brazao V, Kuehn C C, Dos Santos C D, et al. Endocrine and immune
system interactions during pregnancy [J]. Immunobiology, 2015,
220(1):42

[17] #5855 R H &%, 4. SN Th17 & CD4+CD25+Foxp3+i
VR T AT S AN N S S A AR AR S PE DL, [
PR B2 24k, 2011, 32(10): 1036

[18] Liu Y S,Wu L, Tong X H, et al. Study on the relationship between

Th17 cells and unexplained recurrent spontaneous abortion[J]. Am J
Reprod Immunol, 2011, 65(5):503
[19] Inada K, Shima T, Nakashima A, et al. Characterization of regulatory
T cells in decidua of miscarriage cases with abnormal or normal fetal
chromosomalcontent[J]. 2013, 97(1):104
(2018-10-08H )



