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Abstract

The last stage of a supination-external rotation ankle fracture involves either transverse fracture
of the medial malleolus or rupture of the deltoid ligament. When the deltoid ligament ruptures, a
“bimalleolar equivalent” ankle fracture occurs, and the surgeon is presented with several diag-
nostic and therapeutic challenges. In the native ankle, the deltoid ligament provides restraint to
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eversion and external rotation of the talus on the tibia. In bimalleolar equivalent ankle fractures,
there is often gross medial instability even after fibular reduction. Retraction of the deltoid with
subsequent healing in a nonanatomic position theoretically may cause instability, persistent
medial gutter pain, and loss of function with risk of early arthritis. In mild cases, deltoid injury
may not be obvious, and potential diagnostic techniques include preoperative and intraoperative
stress radiography, MRI, and ultrasonography. The most common injury pattern is avulsion from
the medial malleolus, and most current repair techniques involve direct repair of the capsular and
deltoid injuries involving suture anchors in the medial malleolus and imbrication of the superfi-
cial and deep deltoid fibers. To date, there is limited evidence of superior clinical outcomes with
the addition of deltoid repair compared with open reduction and internal fixation of the fibula
alone.

Keywords

Rupture of the Deltoid Ligament, Ankle Fracture, Ligament Repair, Curative Effect

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

PR KB eI 754 Lauge-Hansen £ 1950 4F HLRERE R (OB 7T 2 HY ) e J5 4 Mg (supination
external rotation) 554 [1] [2]. AR4EIX — 1 AY, & e 5 I PR 1 AMiE T BON BRHERT 975 i 22, SMERRHE BT,
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TEIX S ) R A e B DIF A N B AR, SRR E, 8H R FRIEA EEBRE. R, XT=
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B JE I IR)Z -

=MV BRI L Y el SR E B R, EREE S NERAH, 5 FIE BT
IEH AP EN[6]. HR =MWV PN RN G 2SI 1 ZEBR G, 1R = A BN e R R B A e
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FIRT R T VP2 0 SRR IR B 4T, 2T T ORISR i BL . Danis Weber (1966)7) 3%
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SRR ZAE I, ATRER BN E RN e TR B RKFNS TG LR, Xa%k
B A, B, C, HEEBEIBE, AFEMmTaErE K. Lauge Hansen 7325(1950) /& 5 T H b LH], ARYE
X284 4 FhEASAL JiE )5 41 i (supination external rotation, SER), Jig & A 1 (supination adduction, SA),
JiE AT 4 M JiE (pronation external rotation, PER)F1iE i 4 & (PA, pronation-abduction). Lauge Hansen 432875 14
BT EHE T MO FTE AR5, B35 7 NS/ sz, 6546 B 54T Lauge-Hansen 43 B g
BT X = AP B A AT AW, AH RO R R DL R S R SRR A, — S T
Lauge-Hansen 732425 fEfe g, 1 fe 75 AT 4 A A ok HE B = A W1 B~ 2 B4 [10] [11]. Ak,
Lauge-Hansen 73 XI5 1545 2 W2 A BRI o 8 b 0 B R 48X T 5211, {2 Schuberth [10]/HF Fi H
91.6% F Fril it th 4 B BE KB = M s . B aix = AP G 0 P R r B2 AR % LR E R
B, MRI LW =it —8an 3 912]: | e = MAPAE RN, P ERAE AT LR UK 11
G =PRI, I ERAL T WSS 1% AP RiE R, FERASE HER
AT = YERE R A [13]. 1) . WA, ESMELE, BIEAS). 2) WMol £
PRI A e, R e S b DA R AR AR A s AR BN IR, R AT AN AR
MM BN T[] 75 X3k, AT DLZ2AREEMIAHE, bk 3 B IG PR & v AR BN TE [0 75 X (R R R 0 38 K. 3) se 4l
2405 BT B AT E S e b b, B XS BLTE R A X, Fas 2R EE AT BRI TS
(5] 75 X ) P B R O R BBy B R K, SRR BT R X, H B &Yy, Wi
B2 Wt 2R 4, AP BRI A R8T R A DR BT [ 75 X (R PR3 K.

4. IRBBRRERRENFE

7t Lauge-Hansen [1] [2]i€/5 #Miefi i, = MPIEs IEH T . B RRELERIRIZ=
FAFA AR AT BE R LE P BRI A (2 A0, Mozl N s R (R, skl Hh Bei e (AN L) [14] [15] [16].
Tl 2R B L) PR R AR Z 0 47 (HAR AT DA A B BT A — 3 4 [17]

Michelson %5 A\ [1815%F A~ [7l i B e i A e BROC BA AT 17 PRI S, AT TR DIy R/ Bk A7 3B
KA AT, SR 8 I AR BRIE B Al 7 AR AR 2R S il ) ST o IX SRR, FEBE S AN B 1~ B2
Ja, PEE RS DU RIZE), WRER KA =M E AR RN REER, Rt iEE gl S
EF). WA 4= M R AL 145 (supination external rotation IV ), BREIZENA 2 LIS H .

FE 5 — T E B AR, Ramsey AT Hamilton [19]3ESE 1 IR E BRI B Lo IXesfE %
0, RS EEE AL 1 2K, Wl SEURE IEE AT AR D 42%. XFEEMAER T XS E
KA, BRI E 7 B ARAT MR .

5. iSEEAR
DX SO R 5 A5 R S R T A R R T O E L, RN AN @ E v LR ARG, S

=M R ORI ANER T M AR E 10007, K2 OB T ZEE T I UIIT AL A [ E AR [20]. A3
X = S0 TR AE AT T3 A EEAT 1 (818

5.1. MR E

PG S IREAT P 0 s R A2 A2 A MER 4 IE 8 P O] B e 8 T = A0 2 S fm A A A [21],
MR ABL x 26 7 (R Ja W 1)V 2k tE,  McConnell S5 A [22] ) 52 3% Lo RS AR A A8 1) e A RE AR IR
JUFBCH H AL

52. i X &FH
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JEAL BRI, P[] BRI 55 e AR T 0.4 mm, LRARER R BR A2 /0K 1 mm [23] [24] [25]. BE&-B 37 A0 P
[ B 5 (BRGNP IR, WEFARRIT . EAEENRE, 5N BRI e AE
DNHERR = M0 (AR RS, R — AN AR I FR S P OIIE I 00 25 [ 2 3 K 5 AN e i s 0 (R Ja 1
). HAFEZENE, ETUHBMTTH, Nwosu 2 NFER T “PWERBESIE” , NIRRT IR
RSB T R R EE 1 P BRI R

5.3. MAKL X &R

RT3 RO A PG = W1 e Bk (K 2 HE[26] [27]- Park S5 AT 6 B ILL e 5 SMIEER 511
HITHIHEEER ST AT 1 x R, RN T A SN TR K T45 T 5 mm s ) W = f #0 4i
DIl AEdRFR . Michelson 558 N[27]EE 77 R A0 #EAT 1 SRABLAOBT FE (R MM, SRVREE 77 51 R 41 e
M PR 1), FRE TREIER .

e NHED, A SRERT O AR R AR E B, AR A R RIARE I, AN N ) B AL
B AR, mTHERZHEEMERNEE S BT TG, Bk, MEFARRAREME
AT RHERR G HRAE H AT SCHR, N7y ECE g 82 A AR T 50 5 4 S S AR VA T R PRI 5 0 e 1 e
Bk

Horp— M EPGE XS BT Weber B JHEE B 37 A0 A0 18] 52 1 1) B 3EAT 0 s Tl AN R /it T
ENANBENL AT, B AR, BRI AIE 16° ABRASERSCH Fp L I RO, IR B RRUE, SRS Y
T EREINE LA H A A RS L R RN, A2 05 P R, XA B R & 51k
SRR )42 15 70 o X TP B RLANE F A7 B, SR O EJ R K 0.4 mm 55 P R T8 52 L i TR
K01 mm, JUEA D A ER A B

5.4. BRI

Nortunen %[ 2818 5E 1 61 151 B i€ J5 AN A AL 51 e 1) S/ g i i . xR 3k AT 7 F 3l Ah e
N AR, FEER MRIE 7T =AW a0 . /EERITE 61 5474 MRl _EI5E = M#1i0
o XUCIEH ORI AR BN AR A R B T, A SR IRE L,
— A FH MRI PEAE LaugeHansen 4328 2 48 Tl 2R 5C 158 Jr w0 35105 1 15 ik, AthAT 1 & 30 LaugeHansen 43
R 2 GifE IEHRTRIN 94% )5 151455 [29]
6. FARETT
6.1. FRIRF

RS BRI BT F ARG T @ W MHEE VI AT 4G, 8 AMUBUGE SMUN . = AP EUR
S WU AT e 2 75 BE g A0 N BR8] 52 3048 o5, AT BEL Lk P00 PR Bt 4 A AR e B AL AEX RIS R, 2
WCIE I R AT 3 g P YA o JHE [ 52 I S Cotton 156 Al R JHEREA7[30] [31]. Wi2R Cotton
RIS R I T RHEBE A AR 88, RIEAT FRMEBE G 2 . X T2 RHE &SR, FARMATRIX —H35 Fak
INNEETERTFAR; 2R, WFHMAKU, FAREE SR, =AW TEE.
6.2. ZFAHESEISE

RIETEARLL 5k = AP B E AT, ST B FH B NMIZIT =AW EMAES . F—Fu
RN, A SRS RO E I R BN Z 3 T = A s . HIEARFHE, WS =AW IhEE
AR, WEFARRE, MER =MW, WKE NN RA SIS ) 2. HAAMRIEE RAE
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R AR MEE =M, TEERAMNARRAN . — AR A 3 5KAE R K 3l f itk AT =
M IEE, HAESRT BN e & = MR 5 2t 47, A UAE FAR STy x 2R RATAt s 7] 45
HIF IR RE , A AR I AT AR A A e AN B BT3B 3 [12] o

FEJEB AP S AN T R JHERR & W1 [ 78 o (A A6 ), AN A R SCRIBEE P A o JlEE A e IR
EEE R A WERIE Y, BRAFHEE BUREE R AA Rk E A TS . ST, AR SR EE R R A A K
—HMEE . NTARPRAM x LR FTER S, FHEET =AW ER.

6.3. ZAWHEEBERR

BRI =M B E AR AP LA R AR, B R R R A TR [32]. Fir
A B R A FE R A A, B 2 e i i A S8 & 55 = A 0l £ 4 21 A BRI 12 2 [33]. 1B AR
BOTA AL E AR, REEERE =M, EATn AT PR S T, AR AR ET B A
He ZMPAEEEINENT . £NERPL B 5 BORHLY)H, BfEa, @EATUEIIKZE=
P R RANBIRZ =MV WS WU 13 AT R 5 M sl e BEE AR A 02 i e A B
L, PR E R S EE B, RV ORI AL, IAE T e IREHEIT OB E 3. 7R BRI =AM B
R (B W) B 9 v, DT AR e WBRMIZ R . € A BRI S0, IF 8 AR TR L i 4L 43R & 1 em.
FEANERES NG NIAL, DURCE PTG AR ST o TRCE — A B S8 5 LR 5T DAL 52 PY Bl DY 419 AN HT
WllaE 2. — BT EEE W, RIRE =AW ARE = APWEA, JFRERNER. SRa 1S iE
SN RN BR ST, AR A 2 i, BARA K W, EWEG I iemmiib. @il
I Yu S5 [BALNPHR MEARATE R . IR AR, MERARRIRY) 1 R e 3 A i, (EHnE = A
ISR WU RIS SRR L . PR RUBCE AR RE B I, FER 2 B w05 A S 0 A 4 Az
B X Es TRERERPHEAETIN .. RERE=APW R0 AE, Tl Bk s
B (A R B H rp Bran 5) B — S8 [ (U SR N BRI ) RIB B .

7. 58
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RAEAEZRTRBIWE T, —SEHARA =AY EE RN TRIRE, HiF SR
PAHRLF IS [35] . IX LR ARSI AR, RREEH) AT PEdms, DA BT Ja 20757 % LR e i) T e
Pk, REEREG = MPIH AR ERERNA K. ERERMELT, W2 ERe MBI EHE
AR BATXOUERSE B BR H T I B AT TR =PI iE R .

B RRIBT TSR = AP IEE . Yu SE[34]0E T 1 106 kB i B 37 5 F = A W R 1 8
REBH S T =AVHEE, ARGV AN E K —& 5. PRI 27 DA, IRKRERE Y
Rz, ARJGRINL x R ENAYE, RGN 5 IS5 R Bl .

Hsu 55 \[36]4R 1 1Al 6 14 4 HMVAZ Bl SRR ROER R B il AT = i B R 2 K. i &
BEIERRR TR BN =MV RIE P, RWRRAER, WS N =AW 7%
SR VT AL A E T IR A 907 [ e FOT U = A e E . 86%Hiasl KR 1 3k, fEik
Ja FRIBE D7 P A BR DR TS A A R BEROGT ANARE o

e, Woo S A RUBPEPF (L 1 15 4F ]I 4E 78 | XUERSF AR B T VI R LN e R 1R
KL, FERJEREVIR, =M R B M E SRR R BR A B2 AR AT TR JE 0, H
AR AR ORI T IR & W B IR 3EAT 1B R . AR, =M Rk R4S
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