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The relationship between ankle joint lateral ligament damage degree and stress ankle radiographs
measurement
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Abstract Objective: To investigate the relationship between ankle joint lateral ligament damage degree(3D-PDWI-SPACE in MR) and
stress ankle radiograph measurement. Methods: A total of 126 consecutive patients with a history of ankle ligament injury treated from June
2019 to December 2020 were recruited in this study. Tibiotalar tilt angle and anterior translation of talus were measured on stress ankle
radiographs. The distributions of the lateral ligaments of ankle (mainly anterior talofibular, calcaneofibular ligament) morphologies on MRI
were evaluated. The correlation between the lateral collateral ligament morphologies of ankle and stress radiographs measurement (talus
inclination angle and talus forward displacement distance ) was examined. Results: The tibiotalar tilt angle of intact anterior talofibular was
(3.97+1.76)°, and the anterior translation of talus was(3.86+1.18 )mm. The tibiotalar tilt angle of intact calcaneofibular was (5.64+2.13)°,
and the anterior translation of talus was(4.37+1.54 )mm. With the acceleration of injury degree of anterior peroneal ligament and calcaneal
ligament, the tibiotalar tilt angle and anterior translation of talus increased , the difference was statistically significant (P<0.05). There was a
positive correlation between the degree of injury of anterior talofibular and calcaneofibular with the tibiotalar tilt angle and anterior
translation of talus (7=0.748,P<0.001;r=0425,P=0.002;=0.487,P<0.001 ;r=0.402, P=0.004, respectively). Conclusion: There is a positive
correlation between the degree of injury of anterior talofibular and calcaneofibular with the tibiotalar tilt angle and anterior translation of
talus (especially the tibiotalar tilt angle ) ,which could be used as a critical guideline for future clinical diagnosis.

Key words lateral collateral ligament; ankle joint;stress position; magnetic resonance imaging

BRI R I R L fe W Wi 2 —, i R
Bt 2RI 10% , 1128 Sl 1 v A Az R ik 2
169", XA LABRSCAY e e e PN Bl i fie g 22 DL
FHERE TR F ANERATSR , 18] AT AR T 1 T 2

fEERN BRE(1982-), &, HRENN, ML &L, ARFE: BIE
2218121, E-mail : rainlg @sina.com,

SMITET, F AR  AEBROCTY I il B2 R
FHERE R4 R Sl 32 BN 9 HLsz B LS ek, i A
AN [ JEE B4 MO 350 458 40 24 TR A0 4
i TR 5 B PBROCTTY H BRI P E A Bt
A X HEHE A B0 i R S R R A
13 LA A RBE L1 Bl 52 BR S R BCANBEATE



174 AEEPREER

5 28 %

SRy RTINS B R AR L O R R
oy KA R, HRTE X250, I R L 322
I AR A AR A TR FTITAR o SR, WG LR A
A HA g s P REE  (H B = RS, ARFIE LA
BROCHT I JI0E X 2l , AT 8h A WG A M BR OG5 2%
RT3 B A 56 ] PR AR Ak, XoF R OGS M B 40 f
AR HEA TR0 25 H G

1 X&5F%

1.1 BFRA% XF 2019 4F 6 H—2020 4F 12 A F
KRB Be A A 1R 97 B AT BROCT 10 P s 5B g s
KT 8 ) 1 126 fil i & 3t 132 FIBRC T #E 1 7t
5%, B AT BRI RO A0 s ml s IR DG
FRORE IR CBROCTT ANFR BROCT TS 46, Hirp 46 il 2
IO SR N ek As ), H B 70 6, %
Pk 56 1], SF 4 4F I (45.18 £11.46) %, S 14 5 2
(16.15+2.83) H o XA 8 F #4T MRI J X 200 )
P Ar , 78 X ZBROCT I 7o bl B} £
FUEE RIS IR R . M EEROCTH BE 8 N FRK
B HERRAESL s HEBRIEA TR BROCTT FAR B B,
HEBRAFAE BT JE G R SERR T S B
A EA

12 Fik

121 BRI X £ i i H GE Discovery
XR656 Plus X &5 250, #AEHEE (SID) 110
em, B HLEN 60 kV, IR 6.3 mA. NEIN JI07
xS B BT RIMAE ol FH 8 9 2 S X SN 5 A2 it
n—"4%y 1.5 kg BN BT 485 mirdless
SR A B e 10T FH 1 4525 60 J BRI i —4 1)
HI2Y 1.5 kg 1 JE 48R, S T BHGAER FIE AR 2
45 (PACS) XA R SZ G A TR A A R o
122 MRI## R GE Discovery MR750 3.0T
B RHEILIR AR R G, BROCTT LB . R UM EMAE
SRS PRFES R F SRR, KA i, G T t— 3
B E TH RSz R OSag fs CUBE PD( =4k
ST FAMAR ), EESELTR: 1 500,TE:25.6,
FHZIE 1.6 mm, FHELEF : 140 mmx90 mm, EI4
BOERAE S5 T AT 4505 0 5 A A, R e
B R AT, DT B i o 40 e S W
B o TRV RE B MG A RS AR 2R G8(PACS) X A%
UG A TITAL -

123 ZEnl= X LNBIN A B R AR
328 St T TR -5 B T 2 DG4 T 2 [ A8 S8 A 5 i
A7 R R RS I R A A2 it O Y 1T S R S R
SR MM AR IR . X 267 Al & i —f A
5 TAEL R R AGRIN GO W BT 76 K. FEAZREG

e b A A 0 2 A HERE A HEAR
I JHERE S B0 TS S e A T A, 43
SERE(0 FE) R (1 B (B (2 ) 5T
(3 B, Hrp RS (1 B Bos Pl 42
W N2 BRE, (B SEATE B 5K T R 4 T P
1 (2 ) R0 FLAR AR, gk 1A JE S T
e (3 B WoRFI ANTELE ik JITH R o G
IREME PR — L B 8 4 TR L 248
H RS BRI 5E A%

13 “itsas® R SPSS20.0 &4t B kA7
T3 255701 BARCAE 731 . R R ANOVA K
ST AN HERE RS . JHEBR A AS [R] 43 287K SRt o
R 5E 22, R Duncan BN, —RAH G
S3HT R X RLHG o AR AR IR Al i A S 2R
Pearson #H A3 Sk 1A 4387 . P<0.05 h 22
SAEGIFEE .

2 H#ER

2.1 B g e ks AR AR X
SRR IO 767 00 T AR A AR 1 T
X R BRI R ) Ar b I B A RS S an 1A 2
7o 126 5] F B TR BRIC T S w40y ( 32 B R FHERE H
P AR ) SRR EEAE MRL A7 1EAs , an
Kl 3 . Horp HEBERT I A0L07 0 B2 15 4], 46
15 1 BER 50 ), 5145 2 BERY 42 ), 35405 3 FERY 19
1] BEBR A5 0 BE (Y 42 ), 33405 1 BERY 34 4],
W5 2 BERY 21 6, 51405 3 R 14 191 ; 4530 140
TR B 3 20 2 [A) X 07 149 07 g A5 0 50 4 4 1) 2 S 3
AGitaEE (3 P<0.05),

T < BRI Y BN (5 X RO At —A~ 9 B S HEA T TS
DL X EREE R, FEE AR A Ay J B 328 g DG 1T 5 0 2 DG 1 T =2 (]
IS
E1 EEHMNA
Fig1 Tibiotalar tilt angle

2.2 tANRAR4T A FeRTAR BIE TR ASIE B L& [
5 R R0ty A0 PHE R 0T 5 40 A B 1, P B0 A7 B
R (b Ry N K | T A SR E AT A Py [| BT



52 WRAEL, S BROCAMI BN A I 5 RE B 5 X RN i T I B (AR DG 3 A 175

VE « T (26 A5 A BN — A [l 11 44 73 5 A 7 RS
ArE R AR 8 2 M i i o O 1Y 1T i 5 B 5 7 O 1Y T )
(R
B2 FEERIBIES
Fig 2 Anterior translation of talus
(14 R Tt P RS2 B (R 0 (3.97+1.76)° , Hif
b Jat 57 PR BT AL BE 2508 (3.86=1.18) mm; 57 2 11 JHE
SR P A7 B (R O (5.64.£2.13)°, i 41l i

NFE BRI IE B N (4.37+1.54) mm. AS[EIZH 509 R
SR A PN BT MR AR A A R 22 R
hy i 2 (P<0.001) , WL 1.

23 —fFAAR RS AT MEEERTRIH RA R
Hh R A R R RS I B R AN TR 1) 2 AR
WA 22 S TS A L (F P>0.05) . BRI |
P BRI I B AN R AR A 22 57 (1) P<0.05).
FHE SR A 0 40 s e, R AR £ B R
B AEAS [P 50 21 RN AR S 21 25 SR T Ge i 2 3 L
(¥ P>0.05), T7EA A 2 2H A7 7 038 M 22 5
(P<0.05), W5 2,

24 WA AR S B A A5 B R AR AT A Fe JEOR AT
e B Z A8 X SH Pearson FAFEME MW,
JHEFE FT 0T JHE B 0 0 AR B 5 oA B B AR
L F 7 BB BIAS HE BS 2  IEAH OC (3 P<0.05).
b, HERE AT I O FR B 5 N B R B R AR 2
B A A M B R (r=0.75) , WL 3.

TE SRR MRT FA (8 s R R B0 0 R B R AT (3 (R 3 ) 78 0 B2 (a) AREEA 1 8 (b) (A 2 JEE () Fl

e it 3 FE(d)
B3 MR RGIEE
Fig3 The degree of injury of anterior talofibular

R 1 HEERTHIE RIS RS X LM f  BTE
EEE RIS R (x5 )

Tab1 Comparison of parameters for fibular anterior talus liga—

ment and fibular root ligament, X-ray stress position in—

clination angle, and anterior drawer distance(xs )

Ik % g () RirdHE(mm)
JHEFE TR 0 15 3974176 3.86+1.18
1 50 6.15£1.98  5.76x1.47
2 42 10.6842.68  6.04x1.86
3 19 15.15£2.37  6.53x1.73
F 25.18 7.23
P <0.001 <0.05
JHEER ) 0 42 5.64+2.13 4.37+1.54
1 34 8.86+2.67  5.66x1.78
2 21 11.03£3.08  6.86x1.86
3 14 15.054¢3.16  8.03x2.12
F 8.16 5.19
P <0.05 <0.05
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Tab2 Correlation analysis of general data(xzs)
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HERE PEBI 5 8.86+1.92 123 029 5.36x1.28 1.89 0.5

Hir ° 9.36+2.16 6.01x1.87

i OAERY <40 10.2843.182.76 0.11 5.82+2.13 2.13 0.18
(%) 40~60 8.96%2.37 4.56%1.27
=60  9.68+2.41 5.15+1.94

e <1 8.53%2.27 6.32 <0.05 5.12+1.86 4.58 0.02
(4F) =1 11.76+3.18 6.75£2.33

HEBR M5 5B 8.15£2.032.03 0.19 6.87+1.85 1.57 0.27
B ks 9.17+2.54 7.02+1.96

Y <40 10.3123.67 1.98 024  6.1622.41 258 0.12
(%) 40~60 9.562.72 5.28+1.65
=60  9.43+2.65 5.71£2.39

it <1 9.13+2.56 5.89 <0.05 5.56+1.82 4.93 0.01
(4E) =1 11.51+2.96 7.11£2.16
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Tab 3 Pearson correlation analysis between the degree of ligament

injury and the tilt angle as well as the anterior drawer dis—

tance of the talus
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