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Clinical outcomes and safety of LARS artificial ligament reconstruction versus modified Brostrom procedure
for treatment of chronic lateral ankle instability : a meta-analysis

HUANG Longxiang' ,DU Huyu’

1. The Ninth Clinical Medical College of Shanxi Medical University, Taiyuan 030606 , Shanxi, China

2. Taiyuan Central Hospital , Taiyuan 030009 , Shanxi, China

ABSTRACT Objective: To systematically review the clinical outcomes and safety of artificial ligament reconstruction using the ligament
augmentation reconstruction system( LARS) versus modified Brostrom procedure in treatment of chronic lateral ankle instability ( CLAT).
Methods ; All the randomized controlled trial (RCT) articles about the clinical outcomes and safety of LARS artificial ligament reconstruction
(experimental group ) versus modified Brostrom procedure ( control group ) for treatment of CLAI included from database establishing to Octo-
ber 31,2022 were retrieved from China National Knowledge Internet, Vip Database , Wanfang Database , Chinese Biomedical Literature Serv-
ice System, Pubmed , Cochrane Library and Embase through computer. The pertinent articles were screened and the information was extracted
independently by two researchers according to the inclusion and exclusion criteria. The methodological quality of researches in the included
articles was evaluated by using Cochrane bias risk assessment tools,and then a Meta-analysis was conducted by using RevMan5. 4 software.
Results ; Six hundred and ninety-two articles were searched out. After screening,7 articles were included in the final analysis, including
5 English articles and 2 Chinese articles. The results of Meta-analysis revealed that the operative time and time to return to preinjury activity
level (RTPAL) were shorter, the anterior talar translation( ATT ) was smaller in experimental group compared to control group(MD = —6. 81,
95%CI( -12.59, -1.03) ,P=0.020;MD = -5.02,95% CI( —6.40, -3.64) ,P =0.000;MD = -0.42,95% CI( -0.71, -0. 14),
P =0.003). There was no statistical difference in the postoperative complication incidence,foot and ankle outcome score( FAOS) ,foot and

ankle ability measure( FAAM ) score and talar tilt angle( TTA ) between the 2 groups( OR =0. 53,95% CI(0.25,1.15) ,P =0. 110;MD =
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8.55,95% CI( -1.29,18.39) ,P =0.090;MD =2.87,95% CI( —4.64,10.38) ,P =0.450;MD = -0.45,95% CI( —1.21,0.31) ,P =

0.250) . Conclusion : Available evidences suggest that LARS artificial ligament reconstruction is similar to modified Brostrém procedure in

ankle function recovery and safety in treatment of CLAI, while the former has advantages over the latter in ankle stability, operative time and

time to RTPAL.

Keywords ankle injuries;ankle joint;joint instability ; ligament augmentation reconstruction system; modified Brostrém ; meta-analysis as

topic

APEBRSC TR I R UL A8 Shbid 2 — , 4
KT ZAFZ I TE T BB SMUI
A, Hodp =% 2% 6 Bl R #H7 (anterior talofibular
ligament, ATFL) F1 R HEF) 717 ( calcaneofibular ligament,
CFL) o AR OG T4 3 28 3 5 I T AR AT
AILASE R R B AT 2 40% 1 f8 35 25 R J 18 Pk
BR S 5 A8 M A 2 ( chronic lateral ankle instability,
CLAD) ™o R, 44 FARIEIT R , BB R
FARIGIFARNNRERI T SMUE B A4, LUK BRI
TIIRE

MR Brostrom A2 H | T ARIG77 CLAT [ 4 bR
W T AR HHAE B R ATFL Rl CFL A
AT ScH o s gais e 2" o R B 1k
P AE A, R Brostrom AR J5 20T [8] 7 R OG5 Fl ik 4 171
|, BFgE Y W, ATFL (4 AL AR K B R R B4
SRR 50% , T H K AR LT SRR Y 35 5 ARS8 Al
REXT 5 A 38 ARG A=) 25 i o ARk, B A
ATz 0, 0 1 o i R 4 (liga-
ment augmentation reconstruction system, LARS) A\ T.#J
WL CLAL i3ay7 " o LARS A TR 2 1
AT R BRI | S0l 57 7 R IR sUR IR
LA UL, FTLAE g A SR AR O SN 15 714
PR LT ) B R v, LG AR B E
{BJ2, LARS N0 s g AR AP B Brostrom AR5 7
WIR—Fh B 5T CLAT 83, HEMIAE S St
ABIFFER ] Meta 43 A1 19 J7 5% LARS A L) B
ARHY R Brostrom ARIGS7 CLAT A RPN 2 1t
17 7V LR AS RS T
1 ER5HE
1.1 XERMNIRAE  OUFFE SR FEL B
QTGN CLAL 83 @i 4% i LARS AT
PP ARG ST, X B R A B R Brostrom ARYRYT
D R bR LG T AR ] JF KRR & AR R R B TUS
P43 (foot and ankle outcome score, FAOS) | JE BRI B
2 (foot and ankle ability measure, FAAM) PE43  FE B

iR (talar tilt angle, TTA) | 55 Hij #% #5 25 (anterior
talar translation, ATT) | 3R iz 3fj i} ] ; & B 15 B 1] =
6 4~ H s @3CHRIEF i (530,

1.2 CEkHERR AR A OJCH R A S0 SOk ; @
SR SCHR ;s @A BAE A7 A R M B0 AR R
149 SCHR 3 ORI FE B AN 0 1 1Y) SR

| B a: ¢ 4~ NVA 5 02 2 XV ivae s R EE DAV 2 N
T3 75 8580 P2 v [ AR ) I 2 SCHR IR 55 R 4¢ L Pubmed |
Cochrane Library .Embase , 522 I FIE by & 2 & 2022 42
10 4 31 H, XK RIAQFTFER T AR SR
Brostrom B4 8 5 N TR, 92 30K R 1) A Ff ankle
instability . modified Brostrom , LARS | suture-tape . inter-
nal brace ligament augmentation,,

1.4 CEIFEMEBIERE 2 Z0F50E S 7 iR
A A TIHERR AR X A 5 SCHRIEA T 5 108 FIECE 2 5, i
5 3 AWPIEE R A A OCHORI R HERR R . SR
TSI RS 2 B AR AR A R R HEA
it PSRRI S L ] ARG (BE T [R] 25 R
PRag

1.5 X#RETN b2 B EM KA Co-
chrane i fa KUK PEAS T2 PRAG SCHR T B, PRAG 45
FA—Z}, 1268 3 AT E MBI ECE . i fAr XU T
i N8 2 AHE BEAL 23 L 7 125 20 IO Bt 2 5 &
SERAE W AR VAL PR E 4 R s Y o8
PE RPEPER A F TR G R B A e (7 o - 00 Al A 25
YIAT 3 AT A ARRUR: | g IXUBS: AR RS

1.6 ¥iFEgit R RevManS. 4 BfF i T 8l ge it
I3Ht. TARMFE] FAOS FAAM ¥43 \ TTA (ATT  F iR
B I [E] LL MD AR 255 SO0 R, O RIE R AR R L
OR VEREEARON . R X' WS F P AEH & A
WIS 45 P >0.100 H P <50% , Fn 8058
Z AN EA B S B, SR I A A B AT O
B34 P<0. 100 3§ I =50% , FRn 1198 2 i) LA B
5 e, SR BEA LSOV BB AT 704 o Meta Z3 AT
Kk a=0.05,



+ 32 (5 672) HEIEE 2023 4£9 A % 35 %% 9 # J Trad Chin Orthop Trauma,2023,Vol. 35, No. 9
2 ©# B 2.3 NHREBFNER NWAVER T WCRY N

2.1 XBERRRBESER LR 692 K,
LA S e S A T o SCHRTS Y g e
Tk S IR ek 2 B SR O o o
PP 1,

PIRARATHI R SR (n=692)

ERTIOMR=254) |

\
I3 15200 % I ) T (n=438)

HR SRR =400) |

Y
) e 4 SO i (n=38)

HHCR0=31) |

Y
g4 A\ Metas3#fi SCHk(n=7)

I XEkintiizE
2.2 WANRRMBERFE AR T TTTIN K
450 {4, Horh LARS A LIl B ARAYT 224 4l
R Brostrom ARJATT 226 i, 44 A WIS A KL
UE S

BEHLA BRI, KB PPN 4R LA 2.

2.4 Meta SR

2.4.1 FREFE 4 migEsg T R TR
] , &I 2 18] LA B i S o Pk 5 R AL 2800 A B 3 A
2R R A T AR A TR (I 3) .

2.4.2 FRERAERER 6 WM U RS T IR
RAFR BT Z 18 A BAT W S5 o e 5 [ 7 S50 A5
RUMHT A5 R R, 2 B0 RGE R AE R I, 257 L8
R (& 4) .

2.4.3 FAOS 4 iffsE'" " RiE T FAOS, & i fiff
FEZ AL B B 0 S o e 5 Bl AL A8 82 28 3 A 45 2R
78,2 #H FAOS AR, 2= egiitrm (K 5) .
2.4.4 FAAM ¥4y 3 Wimrse" " R T FAAM
VEOT, B WY 2 ] 2 A ] S SO 1 5 BB AL 2880 A A
IMTES R B R, 2 20 FAAM PP i, 22 S 42
BE(E6),

2.4.5 TTA 4 WippsE " 28 T TTA, & W WF
FEZ AL EAT B 2 5 o Ve 5 B AL A8 7 A 2 3 A 45 2R
7N,2 4 TTA Wi, 22 e e geit# (B T) o

R1 MAHROERISE
BF5s o FEA L/ 1) P (B2, B)) REckR i s 4 )
KV bl x4 W4l oERZL ghel xfERg RV fibr
Porter 20157 RCT 21 20 11/10 10/10 26.10 24.00 24 ©©)
Ulku 2020 RCT 30 31 27. 80 28. 60 36 DOB®DE®
Porter 201977 RCT 22 25 12/10 13/12 26.10 24.00 >36 00
Cho 2019 RCT 28 27 0/28 0/27 26.60 28.10 36 D2BDB®
A5 2020 RCT 28 28 14/14 17/11 32.98 31.04 6~12 DADBE®
Kulwin 2021 RCT 59 59 27/32 13/46 36.30 41.40 >6 D)
g 202320 RCT 36 36 21/15 25/11 36.40 35.50 6~18 BBGO®

T 1) K RCT S REHLO B 52) s i@ I i R A 3, @0 BRI 00, B2 TR ], @24 L BRI RE R4y

S HE R, © N E AR RE RS, OO R iz S il .

Blinding of participants and personnel (performance bias) |

Random sequence generation (selection bias) _

Blinding of outcome assessment (detection bias) |

25% 50% 75% 100%

‘ . Low risk of bias

Unclear risk of bias

- High risk of bias ‘




HEIFHE 2023 59 H %35 %% 9 # ] Trad Chin Orthop Trauma,2023,Vol. 35,No.9 (% 673) 33 -

Random sequence generation (selection bias)

Allocation concealment (selection bias)

& | @ | @ | ocormin
o | @ | @ | 1cozumny
& | @ | @] cozow

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

®SS0ed @ oo

® OO0 ® crocoa
® 00 c

®SS00 B @ owmk
®SS00d S cwxs

® 00 ¢
® 00 ¢

Other bias

2 MANTHRKRE R IT6ERE

IREes: | holieis| Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cho 2019 246 44 28 325 48 27 257% -7.90 [-10.34,-5.46] L
Ulku 2020 352 52 30 486 56 31 254% -13.40[16.11,-10.69) =
A 2023 32.3 441 36 323 66 36 25.4% 0.00[2.72,272) *
#E 2020 50.91 8.07 28 56.76 7.93 28 236% -5.85[-10.04,-1.66] i
Total (95% Cl) 122 122 100.0%  -6.81[-12.59,-1.03] *
Heterogeneity: Tau®= 32.36; Chi*= 47.58, df= 3 (P = 0.00001); F= 94% t t t {

o _ -100 -50 0 50 100
Test for overall effect Z=2.31 (P =0.02) ifaseR pdei
3 FARBFEIR Meta 5 HTFRHEE

Wik Poj | Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% CI
Cho 2019 3 28 3 27 148% 0.96[0.18,5.23]
Kurwin 2021 1 59 4 59 21.4% 0.24[0.03,2.19] -
Porter 2015 2 21 1 20 50% 2.00([017, 23.96]
Porter 2019 3 22 5 25 22.0% 0.63[0.13,3.01] -
Ulku 2020 1 30 3 31 155% 0.32[0.03, 3.28]
#2 2020 1 59 4 59 21.4% 0.24[0.03,2.19] -
Total (95% Cl) 219 221 100.0% 0.53 [0.25, 1.15] -
Total events 11 20
SR T R R R T

' ' ‘ HagEH  RI8BiA
4 HERIERLEZER Meta 53 FRKE

IRE e | iz Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cho 2019 919 6.7 28 933 61 27 24.9% -1.40 [-4.78,1.98] '
FPorter 2015 94 3 21 78 52 20 252% 16.00([13.38,18.62) L
Porter 2019 937 6 22 751 55 25 249% 18.60[15.29, 21.91) L3
Ulku 2020 915 7.7 30 906 52 31 24.9% 0.90[-2.41,4.21] L
Total (95% CI) 101 103 100.0% 8.55[-1.29,18.39] <>
Heterogeneity: Tau*=98.18; Chi*=118.62, df= 3 (P < 0.00001);, F=97% '_100 -SID b 5'0 100‘

Test for overall effect: Z=1.70 (F = 0.09) HBBSE iaaeg

5 RBEWEITSH Meta HHTERME
2.4.6 ATT 4 igFsgl'® 238 T ATT, & T4
FEZ RIS ELA WY 5 e 0 0 2000 vy A5 A 43 45 SR I
IR ARNE ATT /NFX R (K 8) . (E9),
2.4.7 FREHHE 2 BT HGE T ERE

[, A5 22 6] AN B A A S5 S 5 ] A0 A
RG4S 3 B, 1550 20 TR 02 gl i [R] /) T 0] BR 4



- 34 (4 674)

HEIEE 2023 4£9 A % 35 %% 9 # J Trad Chin Orthop Trauma,2023,Vol. 35, No. 9

13k w824y Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cho 2019 894 74 28 922 65 27 348% -2.80[-6.48, 0.88]
Ulku 2020 93 13 30 893 15 31 285% 3.70[-3.34,10.74]
2 2020 7205 421 28 6446 402 28 36.8% 7.59[5.43,9.75] H
Total (95% CI) 86 86 100.0% 2.87[-4.64,10.38]
Heterogeneity: Tau®= 38.75; Chi*= 22.93, df= 2 (P < 0.0001); F= 91% ; t t t {
o N -100 -50 0 50 100
Test for overall effect: Z=0.75 (P = 0.45) BEE iIsE
Eo6 ERBRIMEERESH Meta SHTFHRWE
IReSE| hol k| Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cho 2019 46 26 28 39 23 27 191% 0.70 060, 2.00] ———
Ulku 2020 45 44 30 47 48 3 86% -020[251,211)
=1 2023 264 064 36 3 072 36 399% -036[067,-005] -
3% 2020 443 103 28 573 145 28 324% -1.30[1.96,-064] —
Total (95% CI) 122 122 100.0% -0.45[-1.21,0.31] <>
Heterogeneity: Tau®= 0.35; Chi*= 9.75, df= 3 (P = 0.02); = 69% % 5 : 1 H
T = P=0.2 $24¢ B -
est for overall effect. Z=1.16 (P = 0.25) MA4E 1884E

7 BEEERAEE Meta 53 HT HR B E

nlie4n hoLctiil Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed. 95% CI
Cho 2019 45 23 28 42 21 27 6.0% 0.30 [-0.86, 1.46) I
Ulku 2020 43 45 30 46 41 31 1.7% -0.30[-2.46,1.86) I B
=/ 2023 247 065 36 286 072 36 80.2% -0.389[-0.71,-0.07] B
32 2020 465 1.41 28 568 169 28 121% -1.03[-1.85,-0.21) R
Total (95% CI) 122 122 100.0% -0.42[-0.71,-0.14) iod
Heterogeneity. Chi*= 3.67, df= 3 (P = 0.30); #= 18% ") 53 3 3 H
Testfi ] = = =
est for overall effect. Z= 2.93 (P = 0.003) TSR 78RR

B8 BREEHEITEEEA Meta HHTRME

eS| PoLtE: | Mean Difference Mean Difference
Study or Subgroup Mean __ SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed. 95% CI
Kurwin 2021 133 52 59 175 51 59 553% -4.20[-6.06,-2.34) ——
&k 2023 237 3.77 32 2974 463 32 447% -6.04[-811,-3.97) —
Total (95% Cl) 91 91 100.0% -5.02[-6.40,-3.64] <>
Heterogeneity. Chi*=1.68,df=1 (P=0.19), F= 41% =0 t 5 ; "
Test for overall effect Z=7.12 (P < 0.00001) L2 DL

B9 EiREZNA B Meta SHTRME

3 3 i

A VEBOC LG £ 2% ATFL Al CFL, 15 26
0 E B AR 6 i il oA BT TR B .
AR T AN S BB T AN 2, 2 G SO G 1y S B
PR ST R e M 2%, B R P 1R O, A
iMii % JE g CLAL, ST, BRSEY4105 6 JJG , 2547
JE AR S TE 9 T Bl 2 BURI LR 58 1, I %%
CLAI™ | LI R B g B 56 55 6 3 36 B L 4T e
J2 A2 A o [ BRERESE T A T CLAT B 7 A3lE
B K R _F T 43 S LA R R A o R AR AR
DUBRPE AR i T304 ot sl D7 220 5 S50 5 A 0 T
BB SR B B, DI REVE AR R LA TG i
JLPA A RS B 5 Y , — % TRl 776 . CLAI

A EREIE T ARG T, WS A E R NS 4
LA FIAS AR SE I S 55 (H X T4 45 3 ~6 A Hg
PEFARBIT IR, T H BT ARRT . CLALIGF
AR5k AR FE AR R AR )
AR, FErp AR R Rty T IRIR IR A R R A5, E
B o0 2 FFARIE UL

Brostrom R J& {fi 7 CLAL f 28 Sl 19 fiff 1) & &
AR E T R M 4G R R
Brostrom A3 i 51 4% 153 5k B B AR S 01 5K
T4 K Brostrom A 7E Brostrom A LR I, i HI L
PSRRI R IR R B R . R MR Brostiom A2
R CLAL B bn i, (RT3 77 AE B0 i 18 52 I i i
AR ARG HER N8 5 5 4 A5 R, Tl LARS AT



BEIEF2023F9 A%35%%9# J Trad Chin Orthop Trauma,2023,Vol. 35,No.9

(% 675) 35 -

AT e B i), Mackay 45 5 1o i o & P9 AS AT
WIS A R T4 B BT, A P9 37 1 =ik
P E SR UG T IR RS TR, LR, LARS A
T Ok 2 H gl T CLAT (93697, (X 1%
ARAER AT LM LR Brostrom A, 22 B £E R 1)
i

NI AT T PN W 2 B NN N [ET S ey O R4
HIFF I RE L LARS A T#)4# H @R LT 4 A
SRMEANATES , N8 T FARM A . Li 42 g if5e
ZPRAB R, LARS A T 971 8 J R i TR B ) 1
MK Brostrom A, 30 2 I K E & AR R 5 X AL L
B, ST X, H Winig 277 8, B
Brostrom A J5 F & & 2 A EIE 8 =, i LARS AT
P RS 5 B0 HE R 2 AU A i . R BR
JE VRS RGN R BRI R R RGN B E AR
JE BRI DR T OL LS b, BT RGBTy
PRI IR H WA TERR ) B3 AR TE LR S AT,
JE W H iz s G R AAE B s P R A
o RIRZ] FAOS F1 FAAM ¥4 5 5t BB 4 1) 22 S 34
TG 7 S, BB LARS A T )4 5 A AR F gt B
Brostrom AJfYT CLAL 7E4K &2 2R OG5 Dy e J7 R AH 2 .
fH Cho 25" fF 52N, £ 24 KL Brostrom A [ B & T
AR T LARS A TR, AT 42 & # s T AR i IR
Jrak. X £ Bl 150 N Y EHR ) T () TTA FiIHj
R 3T 9 ATT, o] DA ROEAGT A G BROCT e
PR IEH I OU T, Jo A0 45 58 00 fdt B AR A 25 i B3R
TTA, 24 TTA > 5°85% ATT > 7.6 mm, M2 75 B 5647
SMUEIE S AR REZAR S AT 4 T
gt R R R B 4 R X R ZH R TTA
7 >10° ATT £ > 10 mm, X FE0] 2 2 BB & B 6 5
AMIUE AT 4 Z 455 AR G 2 4L 1% TTA F1ATT 3
MEZIEH VG, FAR 4] ATT /NTF X BRAL, 375 2 41
BF WL LARS A T )47 A AR S R Brostrom AR
RIT G YA AR B BROCTY , (H e 24 B OCY B R
SEPE AT AESE T X B4 . Lei 255 p— I A 4047
WESE TiX . HEakis sl AR B K 52 22 32 3 i
BT R o 50 4 R A E R A2 g B () S %
WEZH, YR LARS A T 5 R T R 2 f8 5 18 3
MoK o

AFGEIIARY T 5 SCHR YA BEALXT RS , Tk
KA o AAARTFFEBARAE— 2 B R B : O B

Z )i Z G5 — B VTAL AR v, AT BESZ R 4598 B0 Al SR
QWARITTFE P AV R 3 48, B2 i)y
RIWFTE s B SCHRAS 2R 11 5 AL R T SO s, mf
BT BOCHR Y I8 T o

PUAT F3IE 4% 2 B, LARS A T 4045 8 RGBT

CLAL7E R 5C 37 Zh BE WK &2 A2 ax 1k 5 il 5 o B

Brostrom AR, {H AT E 7EBR T R P TR BHA]

HR Iz Sl ) Ty T B HAGHE Pri as e T R

B 2l B I BETT Y BEAL IR AT 5T

HE— 2L HIE

S % Lk

[1] ALTOMARE D,FUSCO G,BERTOLINO E,et al. Evidence-
based treatment choices for acute lateral ankle sprain: a
comprehensive systematic review[ J ]. Eur Rev Med Pharma-
col Sci,2022,26(6) ;1876 — 1884.

[2] MOORTHY V,SAYAMPANATHAN A A,YEO N E M, et al.
Clinical outcomes of open versus arthroscopic Brostrom pro-
cedure for lateral ankle instability :a meta-analysis[ J ]. J Foot
Ankle Surg,2021,60(3) :577 —584.

[3] DIAS S,LEWIS T L, ALKHALFAN Y, et al. Current con-
cepts in the surgical management of chronic ankle lateral
ligament instability[ J]. J Orthop,2022,33:87 — 94.

[4] LYNCH S A,RENSTROM P A. Treatment of acute lateral
ankle ligament rupture in the athlete. Conservative versus
surgical treatment[ J]. Sports Med,1999,27(1) :61 —71.

[5] VIENS N A,WIJDICKS C A,CAMPBELL K J et al. Anterior
talofibular ligament ruptures, part 1:biomechanical compari-
son of augmented Brostrom repair techniques with the intact
anterior talofibular ligament [ J]. Am J Sports Med, 2014,
42(2) :405 —-411.

[6] COTTOM J M,RIGBY R B. The “all inside” arthroscopic
Brostrom procedure ; a prospective study of 40 consecutive
patients[ J ]. J Foot Ankle Surg,2013,52(5) ;568 —574.

[7] HAMILTON W G,THOMPSON F M,SNOW S W. The modi-
fied Brostrom procedure for lateral ankle instability[ J]. Foot
Ankle, 1993 ,14(1) .1 -7

[8] VUURBERG G,ALTINK N, RAJAI M, et al. Weight, BMI
and stability are associated with lateral ankle sprain and
chronic ankle instability: a meta-analysis[ J]. J ISAKOS,
2019,4(6) :313 -327.

[9] WALDROP N E 3rd, WIJDICKS C A,JANSSON K S, et al.
Anatomic suture anchor versus the Brostrém technique for

anterior talofibular ligament repair:a biomechanical compari-

son[ J]. Am J Sports Med,2012,40(11) ;2590 —2596.



- 36 (%4 676)

FEIEF2023 F9 A%35%%9# J Trad Chin Orthop Trauma,2023, Vol. 35, No.9

[10]

[11]

[12]

[13]

[14]

[16]

[17]

(18]

[19]

YEO E D,PARK J Y,KIM J H, et al. Comparison of out-
comes in patients with generalized ligamentous laxity and
without generalized laxity in the arthroscopic modified
Brostrom operation for chronic lateral ankle instability[ J].
Foot Ankle Int,2017,38(12) 1318 —1323.

TAKAO M,OAE K,UCHIO Y et al. Anatomical reconstruc-
tion of the lateral ligaments of the ankle with a gracilis auto-
graft;a new technique using an interference fit anchoring
system[ J]. Am J Sports Med,2005,33(6) :814 —823.
PORTER M D, TRAJKOVSKA A, GEORGOUSOPOULOU
E. Ligament augmentation reconstruction system ( LARS) for
ankle lateral ligament reconstruction in higher-risk patients:
a S-year prospective cohort study[ J]. Orthop J Sports Med,
2022,10(5) :23259671221093968.

LAN R,PIATT E T,BOLIA I K, et al. Suture tape augmenta-
tion in lateral ankle ligament surgery: current concepts
review|[ J ]. Foot Ankle Orthop,2021,6(4) ;24730114211045978.
HIGGINS J P,ALTMAN D G,G@TZSCHE P C,et al. The
Cochrane Collaboration”’ s tool for assessing risk of bias in
randomised trials[ J]. BMJ,2011,343 ;d5928.

PORTER M,SHADBOLT B,STUART R. Primary ankle liga-
ment augmentation versus modified Brostrom-Gould proce-
dure ;a 2-year randomized controlled trial[ J]. ANZ J Surg,
2015,85(1/2) ;44 -48.

ULKU T K,KOCAOGLU B,TOK O,et al. Arthroscopic suture-
tape internal bracing is safe as arthroscopic modified Brostrom
repair in the treatment of chronic ankle instability[ J ]. Knee
Surg Sports Traumatol Arthrosc,2020,28(1) ;227 —232.
PORTER M,SHADBOLT B, YE X, et al. Ankle lateral liga-
ment augmentation versus the modified Brostréom-gould pro-
cedure: a 5-year randomized controlled trial [ J]. Am J
Sports Med,2019,47(3) :659 - 666.

CHO B K,PARK J K,CHOI S M, et al. A randomized com-
parison between lateral ligaments augmentation using suture-
tape and modified Brostrom repair in young female patients
with chronic ankle instability [ J]. Foot Ankle Surg,2019,
25(2) 137 - 142.

R BUARAS, BR , 2. ST BT T B 48 06 18] 2 5 e R
Brostrom A iy J7 18 1 2R 56 15 A0 M A A2 2 1 AR [
LT I RIMNBR & ,2020,28 (4) 1319 - 323.

[20]

[21]

[22]

(23]

[24]

[25]

[27]

(28]

[29]

[30]

KULWIN R,WATSON T S,RIGBY R, et al. Traditional modi-
fied Brostrom vs suture tape ligament augmentation[ ] ]. Foot
Ankle Tnt,2021,42(5) :554 - 561.

W e EDORE 2 UK, 2. 18 PEBROCTT AMIN AN AR Ak
T B R R A 5 AT 18 5 S R W S AT Al A A
MLLEL LT ], EH R LR, 2023,27 (13) : 2064 -
2070.

HERTEL J. Functional anatomy , pathomechanics , and patho-
physiology of lateral ankle instability [ J]. J Athl Train,
2002,37(4) :364 - 375.

BROSTROM L. Sprained ankles. VI. Surgical treatment of
“chronic” ligament ruptures [ J]. Acta Chir Scand, 1966,
132(2) .551 -565.

MACKAY G M,RIBBANS W J. The addition of an “inter-
nal brace” to augment the Brostrom technique for lateral an-
kle ligament instability [ J ]. Tech Foot Ankle Surg, 2016,
15(1) .47 -56.

MERCER N P,KANAKAMEDALA A C,AZAM M T,et al.
Clinical outcomes after suture tape augmentation for ankle
instability :a systematic review [ J ]. Orthop J Sports Med,
2022,10(5) :23259671221095791.

LI H,ZHAO Y,CHEN W, et al. No Differences in clinical
outcomes of suture tape augmented repair versus brostrém
repair surgery for chronic lateral ankle instability [ J]. Or-
thop J Sports Med,2020,8(9) :2325967120948491.
WITTIG U,HOHENBERGER G,ORNIG M, et al. Improved
outcome and earlier return to activity after suture tape aug-
mentation versus Brostrom repair for chronic lateral ankle
instability? A systematic review [ J |. Arthroscopy, 2022,
38(2):597 - 608.

COX J S,HEWES T F. “Normal” talartilt angle[ J]. Clin
Orthop Relat Res,1979(140) ;37 —41.

SHON H C,KIM Y M,KIM D S, et al. Radiographic measure-
ment of ankle lateral stability in normal Korean adults[]J].J
Korean Foot Ankle Soc,2010,14(1) .41 —46.

LEI T, QIAN H,LEI P, et al. Lateral augmentation recon-
struction system versus modified Brostrom-Gould procedure ;
a meta-analysis of RCTs [ J]. Foot Ankle Surg, 2021,
27(3) ;263 -270.

(HACH H 391:2022-11-07  ASCH 4 214 )



