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Research progress on anatomical mechanism and
biomechanics of ankle sprain

Weidie Hong, Mianfang Ruan*
Wenzhou University, Wenzhou, Zhejiang 325002

Abstract: Lateral ankle sprain is a very common sports injury, which ranks first among all joint sprains and second among
common sports-related lower limb injuries, accounting for about 2% of all musculoskeletal injuries and 6%-12% of orthopedic
emergencies. Whether it is a high-level athlete or an ordinary person, ankle sprains can occur because of careless movement
or inattention while walking. The purpose of this current concept review is to introduce the function of ankle muscles in detail
from the angle of ankle-foot complex by expounding the anatomical structure of foot and ankle joint, and mainly discuss the
biomechanics of the internal risk factors of ankle sprain.

Keywords: ankle sprain, biomechanics, anatomy

—. HAGHER

BR OGS 15 2 — AR H WL s sh B s, BR
KT AE A LA A S —, TR W AYiE Bl A
KMk BRI, 205 rE LA E S R A
2%, dEREIZI6%-12%", ot KAz Bh b
MR, ARA AR s g AR e A T B AN
AL S IR AR BRI

TR DG LA 1 DR R BT o A A T
W%ﬁﬁ%%%lﬁT%%%l%mo%%M@ﬁ%S

BARsmA K, Wmssh LK. iz (e

EEE N A (2002.05), B, K, #HTEM, &
MK, BMARFRFE, WRAGNEENH G £
eSS

BWEE: iR

158

SrgcR ). IZRMBCEFIFRIE . LLBRMIO S . K&, T
Fep At . LR, A NAERIBA SMER L X TG
WL N TERS RS R R A EE . ST e baGh . SFEAL .
BROCATAMAREAE . BRI ST . LR R s ) 25 B

A Y T HE SRR Y B A SR T E A A R R OG
TR ZE A, BROCTY - A SRR M TR AE N 4
B HZUVER, FF B2 BRI HIG 1) N A&
W R A T

. HHENHEFR

1. BT i)

R FIBROCT i 2 1Y) 26 BBl i Sk AT B A
B, B33, BARGE AR BT, B
WAHVFZ R DR Rz s, B E AikF%E
AR OCT (PR AR ). BREEOCT (R, s e
B MEEEROCT (HEEME ) 4.



Rt EE .
20224£ 4381 @ Uniyerse me
2./1NbE Wiz shih, g BT P BIAN Bz 30

ANBRCHEE AR ) TR, RRE S5 KREIT
ST, AUHEHEE Sk S R MR SE T o R A HE R
PR S A R L W T B TR A A
B JE R MERD A SCHE . VR 5 B O] Bz s i O O
AT, EEIINE, NRAVE R — 20,
RSP EL, /NBRAE MR B SS, EhS RS
L TR A /N R Al 1 2 R v K 2 43 HH 10%-30%
g N SERCTE s . IRE NG, S EERT. B
T /B LA R TR i 3V T A SRS FE L A
A4, 5]

3BT

PR R R, SRk, N R AR
Ao PEE AT P AR ALY DG R Y, BRI
B4 T T T Ay, B BRSS9 ST T U, BR
M5 BRI A S R4 T B G IR 4 S BT Y
TR AE X BLHEAT o R ARAR 22 ] ) 32 0 O e B
(AT, I — i DABE T G181 BRI 3 1A Y
MR o AN EAE, R AN A) o i R w0
AT BT RS AR, (R BT 855, It
Gh, HEERNL. HER L, S, RS U8 K s
LA LRI T 5 Sy S .

4. IR

JRE R DG R /BRI I B L JHE R RN R R ) Y 3
Mo XA ST IR B R R B R A . R R
Spoir)Z e (PR SR = G U (N ES D e E L (
L JF B R B AT Rz 2 Y, SR R R A
FIZER AN M e T A AT B FUR PRl 4B D1 o
Pl G B T R WSS A R R AR B B R IR
MBROCT BRE AL, PRSI RiRS B B AR I BE, AT
BT R Mk i R A,

BRI B P By N RO =y ) S,
BXIRAE T NPT AN Rz Sh AN SN BN B SCRE . =
WERBIE, SRR R R . RS AR R
B T AMIEN A AR PR O N B, BRI B
N 3 U A R o AT ER S TR R A R R HE A 4 A
R R0 B0 50 0 R 2 S SRS S T e ik 1™ X
SR AR A G T S AR e M, FEBR O HLA S5 N
BT 2 Z 20 .

5. BT

BB O IR B SR T 5B ST, LR ER
R (IR A Z MR OCTY ) M. BEE R T 2
SRR O ARIRE h TR — sy, A EATA — 3

o I R

6. BRI LA

JETHRILER OG99 KB 4332 sl 2 th 12 8ok A AR Y
WU =AY, X SE LA RS U TR, BREE T A2 HB. Rl
AW : BRI, FE AL, AP LA
B =W RET VR AR L™ 2R R TR A2 N B, 26
e LA R TS AN B PR ML A R T
TET E PR AL ZE A s MRS URIHE B AL, e A4
SERRJEFANB . JE R L. b B URER L=
WUR AR, BB F R hE . S50 s =LA 4
B RIEAL. AR KB URERHC AL, B AT AR 2 B A
FENERY,

7.BRENZ )

FEIEE MER ST, B E G UORZN 128
RS0, e SR Bl RS2 00 ) s s R E Y 13 4%
W RIEAT A, AR R RBRCTT AR, S
e JUUE oSO LA Tl A 26 55 b % e 2 O B 1 B 2 40
M TR, B Aok b Ak RS A FESE BB, MR
KB IRy, &H — BRI, DL
ANBRAE IR T HESE . 7RSS =B, BRJE IAE4ks:, B
e WL SRS o OO o BEE AT R RSN, BROGT
B ZIREAME O, (EIREE R

HWFIERT, 283% Wt far il f R B O 1 A3, HL
R 1T% @ B AL B HEBHL i fum R TR], 7R
i $ B A 3o 9 Fr e 4 A0 . AR RN IR DG TR 2 1Y
BT, 77%-90% K MTERE &5 L, HAMEA - TE
PR AN M 2 1

8. BRI KA B

BTG SHE (ROM ) E#UEA7E MA Z [ A 7E B
EXES, BOEATRERIE T AT B H AR 16 1S 2 i b A S
25, BT H TIPS BROC IS s iksh . BROCTS
(TG Bl 22 R AR R SR, B RS e 322 kA R R R
Ko WFFE R IR MR R ROM 7E 65 3] 75 B 2 [1], HI
10-20 Ji£ 5 M 31 40-55 FE ik th o 0K T S A& ROM 4223 35
JE (23N EIE 12 BEANE ) . DT A — R, A
R AN A2 S S TR B SE AT RaE B, i B4k
B AURAEAEIE 06T i, XHIe TS B &,
REHEAE RS e A 82 27 kAR R, (A
AT — R AAERE T O R A B A OC T
oA — B P BRI, — oY RSN R
KAAERE TR O, 05— eI, PN BHiE shE A
AT A R,

9. IR s Bl

159



@ Universe
Scientific Publishing

AR
202244484

—. manEl

L HRLBR G HL45

P T P BT OCAY TH 98 Je 7, T A IR TS A i
ABIC Cankle mortise ), 31 i B 8245 0 i A BRI, FT LA
BROCTTTE BT LA FA SN, A F) R A PR 5 R BROG T
TE B I LU By e A N B AN B . SCIRR R OGS 41
SRR B AR R AR TR i P BRI B R R A, OEROG
TGy AR N LA, SR G 47 e B A R
DL U TS

2. BRI G

BROCHTHR SO I L Z R 2R, R R K
BRI AR, DL R X S S /4 7E 341 18 138 3l Hh ™
A= I3 75 SRR BRI A4 405 1) 3 AT RE A 45440
BLEIELES . EANIE, BROCHT AR SN BIAN o B
A A AL 5 M 2 A EROC T M A AR R AR
SRR e S BUEROCT BROY K, Bl H Ah d
SEORBR N TE CaniE 1) " BN Sk 5 S B
TR A, T AT BRI S AR BROCT RAL, 2
FEREE AMIU AL . P R S e A 2

SIS EERAHAL R K% 16 15z 3 ] fEA BOR
B XU A A2 RGBS AL o SR 5 AR )
REAZ 21 5 LIS RE AN AR, (HAEI &b, ATk
SO K. TELT RIS E T, X R
PRI 2R AT BRSP4 2 25 R S SR AT 3 AR R OG5 S B
AR SE, ) AR,

3 MEEROCTT AR

19535 73% 1 BROCT HL 0 B o RO R AR, Hoh
59% At AT KR s B, BRSO HL R R
(4 4> 2P, 20024F, Hertel &3 T — M5 AL,
R CALBRF AL SHUMR DI BEER Y AN FAH C I 5
BB P, T R R OGN NI R A 25 4 T A B
ERNEROCT RS T W, AR, W%
PEHIRIRE AR o MIHLBEEROC T AN ER 245 0 T Bl
SMUEIAT A, AR R RS A (R e . B
BARHAL ) AR RIS W, MR, Y
X MFE SCARAAAERT, SRR RS S R MEBROC HL

R R0 R, CakE THFZ L TRIERRCT
AFEXIATEFNHL T A W) 17 SR TS . g
PRI ATRAEATE SR T, X CALBRE RUL, ZRMmE
KA ILPABLT- S AR AL,

TEiBZ# SR H, S@ES5EMIL, CAIZS
HAHWEES, WMBLEE ENEE Y, NERAMED,
BROCHT R, B R, vl A P 0 B P

160

g 2

=, BE

BROCHTHLOTE H R A 06 AR T B A &2k,
IR FHTE N AN VEZHEOCRIBIESE, TEI6Y7 AR WAV
ZRH RS, SRR 10005 7 AT R Bk = 5T, L
HRAEARNZ S AR T IBEY 124 5, X2 S8
RO LA A 38 S ) L s A T B BN 22—,
TR L LR 1 SR, IR A2 3
RUER T M, BEMTRT A2 AT & AR T2 B BROC T 4 A
XA Rz Bl R A MBA K B 5 T A

{

B—

Sk :

A, AL, B3k, Eofl, 445, X4
A, et al. IUARICAT MG FLAS BY BT IR T 2 MBI
bR T RO . Rz B R~ 25K 120125 31 (9)
772-6.

(2] FE . R AR da S BROC T HL0 14 )5 PR 43 A B
WA ST LRI R 222 4l H AR R IR.20055 20
(2): 114-5.

[3]Pizarro M, Pieressa N, Wortsman X. Posttraumatic
retronychia of the foot with clinical and ultrasound correlation.
Journal of the American Podiatric Medical Association.
2017;107(3):253-6.

[4]Kuo AD. The six determinants of gait and the inverted
pendulum analogy: A dynamic walking perspective. Human
movement science. 2007;26(4):617-56.

[S]Herb CC, Chinn L, Dicharry J, McKeon PO, Hart JM,
Hertel J. Shank—-rearfoot joint coupling with chronic ankle
instability. Journal of applied biomechanics. 2014;30(3):366—
72.



R
202244484

[6]Michael JM, Golshani A, Gargac S, Goswami T.
Biomechanics of the ankle joint and clinical outcomes of total
ankle replacement. Journal of the mechanical behavior of
biomedical materials. 2008;1(4):276-94.

[7]Sarrafian SK. Biomechanics of the subtalar joint
complex. Clinical orthopaedics and related research.
1993(290):17-26.

[8]Nordin M, Frankel VH. Basic biomechanics of the
musculoskeletal system: Lippincott Williams & Wilkins; 2001.

[9]Procter P, Paul J. Ankle joint biomechanics. Journal of
biomechanics. 1982;15(9):627-34.

[10]Gray H. Gray's anatomy: with original illustrations by
Henry Carter: Arcturus Publishing Limited; 2015.

[11]Burdett R. Forces predicted at the ankle during
running. Medicine and Science in Sports and Exercise.
1982;14(4):308-16.

[12]Calhoun JH, Li F, Ledbetter BR, Viegas SF. A
comprehensive study of pressure distribution in the ankle
joint with inversion and eversion. Foot & ankle international.
1994;15(3):125-33.

[13]Zwipp H, Randt T. Ankle joint biomechanics. Foot
and Ankle Surgery. 1994;1(1):21-7.

[14]Akseki D, Pinar H, Yaldiz K, Akseki N, Arman
C. The anterior inferior tibiofibular ligament and talar
impingement: a cadaveric study. Knee Surgery, Sports
Traumatology, Arthroscopy. 2002;10(5):321-6.

[15]Guise ER. Rotational ligamentous injuries to the
ankle in football. The American Journal of Sports Medicine.
1976;4(1):1-6.

[16]Hopkinson W], Pierre PS, Ryan JB, Wheeler
JH. Syndesmosis sprains of the ankle. Foot & ankle.
1990;10(6):325-30.

[17]Kelikian H, Kelikian AS. Disorders of the ankle: WB

@ Universe
Scientific Publishing
Saunders Company; 1985.

[18]Edwards Jr GS, DeLee JC. Ankle diastasis without
fracture. Foot & ankle. 1984;4(6):305-12.

[19]Fritschy D. An unusual ankle injury in top skiers. The
American Journal of Sports Medicine. 1989;17(2):282-6.

[20]Hertel J. Functional anatomy, pathomechanics, and
pathophysiology of lateral ankle instability. Journal of athletic
training. 2002;37(4):364.

[21]van Rijn RM, Van Os AG, Bernsen RM, Luijsterburg
PA, Koes BW, Bierma—Zeinstra SM. What is the clinical
course of acute ankle sprains? A systematic literature review.
The American journal of medicine. 2008;121(4):324-31. e7.

[22]Hopkins JT, Coglianese M, Glasgow P, Reese S,
Seeley MK. Alterations in evertor/invertor muscle activation
and center of pressure trajectory in participants with functional
ankle instability. Journal of Electromyography and Kinesiology.
2012;22(2):280-5.

[23]Chinn L, Dicharry J, Hertel J. Ankle kinematics of
individuals with chronic ankle instability while walking and
jogging on a treadmill in shoes. Physical Therapy in Sport.
2013;14(4):232-9.

[24]Deschamps K, Dingenen B, Pans F, Van Bavel I,
Matricali GA, Staes F. Effect of taping on foot kinematics in
persons with chronic ankle instability. Journal of science and
medicine in sport. 2016;19(7):541-6.

[25] Drewes LK, McKeon PO, Kerrigan DC, Hertel
J. Dorsiflexion deficit during jogging with chronic ankle
instability. Journal of science and medicine in sport.
2009;12(6):685-7.

[26]Louwerens J, Van Dijke GH, Bakx P, Mulder P. No
relation between the position of the rearfoot at the moment of

heel contact and chronic instability: a video analysis. The Foot.

1996:6(1):30-6.

161



