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V-shaped double—bundle anatomical reconstruction of the anterior talofibular ligament by using a half peroneal brevis ten-
don // HAN Hai—yuan, ZHANG Yong—chao, QU Xin—qiang, CUI Dong—yun, HAO Jia—jie, JI Xiao—feng, SUN Jian. Department of Orthopae-
dics, The 80" Army Hospital of PLA, Weifang 261021, China

Abstract: [Objective| To introduce the surgical technique and preliminary clinical results of V-shaped double~bundle anatomical re-
construction of the anterior talofibular ligament (ATFL) by using a half peroneal brevis tendon. [Methods] A total of 23 patients received
abovementioned surgical treatment for chronic lateral ankle instability. Over the ATFL trace an arc incision was made to expose the liga-
ment remnants, which proved unproper to be sutured directly. The bone tunnels were created individually on the upper and lower border of
the anatomic fibular footprint, as well as the talar anatomic footprint. A longitudinal half peroneus brevis tendon was obtained by a tendon
harvester, and prepared to V—shaped graft. Subsequently, the tendon graft was respectively introduced into the superior fibular tunnel, the
inferior fibular tunnel and the talar tunnel, and tighten and fixed with interference screws or suture anchors to reconstruct the ATFL in dou-
ble bundles and V-shape. [Results] All patients were successfully operated on without serious complications, and were followed up for
more than 12 months. The AOFAS score significantly increased from (46.7+9.5) before operation to (91.6+2.8) 12 months after operation (P<
0.05), KAF score significantly increased from (49.4+1.9) to (90.8+2.7) (P<0.05), whereas the VAS pain score significantly decreased from
(5.8+0.9) before surgery to (1.7+0.9) 12 months after surgery (P<0.05). At the latest follow—up, all the patients got negative ADT and TTT
tests, had no ankle pain, and got considerably improved daily function and joint movement, stability and hindfoot alignment compared with
those preoperatively. [Conclusion| This V-shaped double-bundle ATFL anatomical reconstruction with longitudinal half peroneus brevis
tendon dose restore the biomechanical function of the ankle and achieve sound clinical outcome.

Key words: chronic lateral ankle instability, peroneus brevis tendon, anterior talofibular ligament, anatomical reconstruction

BRI S B e IR IR AR 2 0L, B W 73%L) 1 ATFL $53403 5 %41 J1 Bz 0 fig
Ay ) 40 Ay G H 2 B HERT# 4 (anterior talofibular BAEE W T 60%, 2R Ak mig gty
ligament, ATFL) $i B 25 E, 29589 A ) 18 M AN F2 (chronic lateral ankle instability,

DOI:10.3977/j.issn.1005-8478.2023.08.13
ABELTE iR R I H (45 :2020YX094)
EB B : whGIT, BRI, WF5EJrm) . T4, (HiH ) 15762602277, (L {54 10970286 75@qq.com
= BISIEE . MR, (Hi5) 15063686976, (HF {54 ) hanhaiyuanqxq@163.com
734



53145 55 8
202344 A

TSRS
Orthopedic Journal of China

Vol.31,No.8
Apr.2023

CLAD), IGRFEIRFIABOCT 457 B Z b, Fh
M S AT ERMEAEREAR Ak SRS g4 |
K ER A a0, A A RO R
ATFL 45105 FAIEYT 5 2\ 2L B 8 52 S Bt
L B AR T R Y R — R B TR
ARSI AR, EX TR g™ H 2 Y AR
FH A AU AR E G, H A Watson—
Jones, ChrismanSnook, Evans .
Colville SF AR ;B NTRA 7 4 1 A PR JULREE E
ATFL FF3R45% R AF ARG ROR 1 X SEAR X AT-
FL #SR R A, [Efg 2t B, 20 75% 10
ATFL 2 ARURE 2 = A5 R th Bl 0 i HL,
BROCTEMAIARIN, AR 73 iy Bk AR 2
B Je PR SRR ST R K, AR AR R L A
WFFEARTE ATFL B S A= g2 ke i, G e
FENURE V7 BURf# ) E G ATFL, #RUEfRR, B
S, S i, RS T R ARG RAL
£ 38

Chrisman— Snook .

1 FAEKR
1.1 RETHES

FTA R AR A SR, RS A R OGN HiHh
JiE i 5 (anterior drawer test, ADT) A N N 73856
(talar tilt test, TTT) ; H BN J107 X &k Ak, I
PR A >100 (B 1a) . A AT >9 mm (&
1b); MRI KR ATFL 1058 (K 1e).

1.2 JREE SN

BE YR B A i s | B 28 BEL i R+ 4>
BRI, WUMEM, TORBEARES kil
1.3 AR

PLATFL GEAT RO 2T i s T EIUE
I (E1d), K25 em, KKUIFF B AR S B 40
2, RS UIETIr MR AU . HER 2
/NI DL IR, e A, iR DR
) ATFL, DLEDH K8 BRIRTE I, A4 2105k
MR, K22, JOEEAEEES, W YT W A5
FORAZ, EHEE RS, BAMRAR BT 6 em AbEK
292 em YIET, SHRMEE R URE e U 3/ S i 0]
N BT, IO A5 ) v i 2, UIHZY 8~10
em 7 HEE RLVURE , W] 2-0 JUUREAE L 0 i 2w 21
B, hEITEN L em LSS, K£HBESIRL
2915 em, JaRfEAERER KR (B 1d) . Hrfif
16 ATFL JEB 1E s X, TAMRIS B2 1.5 em 4b, LA

P b s IO AR SRR S, VRIS Y O )
FIATE GaEEARAON 300, SR A 45°), 4.5 mm %5
OVEERE ST HE BB REIE . [RIVE, TREE AR AT-
FL gk Ak, o R 5 o9 0 A8l 3 2 s B i
5 /BRI B e RE I F R B T LAY D)
Ei0T. W AR U — i AT RRE N, 2
Lem A, G4 THES S ME; RS b
[T & AR B R, BAESILTIE A, R
B 1 M 4.5 mm DePur Healix B WL EEET B A
PR B LR P B s PR A G4, Sb
B B IE S e Ui, RSk, T
JHEE A 1 AR TR RS R T 1 e LR — iy, FEEE
FMEE M. FAHRESE: YRS, E
BRI AT E I R B8 T BRI 1k T 2
0.5 em SEITERMERIHT (ks Ak, S HEE YL 3008 A
1 #4 DePur GI1 TURVERET , K IUBEE 5 — v TR OG5 38
FEERJEININISE G . 4B S EH A AL Iy 10°
~15°9 8 (&l e, 1f) o FRE-0U8 & 23 B 0 Bl 4
21, WA bk A A ks RS R RAS , R R
JRA AR LY, e T 8 K U 04 - T i
ety , MR FHREER S S FRURAREEAT, B
Ui A
1.4 ARJ54bFHE

B—BBL RJG 24 h KBRS IR, RS EBEET
B R MR G, BT ST A A T HE I A 3
BB RJE 4~6 R ] i E AT
I B F s e EmiTE; B oME: RiE
6 G IR s M EAIIINGR, FEESE T
REVIZE, RIS nsd ARSI s BB Be: R)5
12 J&J5 e i Kz sl 5.

2 IEARER

2.1 —BEeR
2018 4F 4 H—2021 4E 4 H, 23 1] F 95 AAWT
55, Ho B 104, 4«13 4 4F# 25~59 %, F
(39.5+9.4) %, Zeff 11 ), A0 12 4, 21 il
U iE e NSRS, 2 B BLAS B4 F0 4240
fio JFE 9~50 N H o BFE FURAERIC 2005
A, SMURK . B, s a T ARk, &
. B EATAN R, AT eSS (anterior drawer
test, ADT) PFHPEAT (5%) P BN 7305 (talar tilt
test, TTT) PPk, BROGTT X 2. BN 1 T R4}
> 10° FIHT 8N 7 PR B 1% >9 mm, MRI #2275 AT-
735



553145 55 8
202344 A

T LSRR S
Orthopedic Journal of China

Vol.31,No.8
Apr.2023

FL Wi AROFTE2 BB AR B2 B 2t ife, irfy

BHE PR R BT AR R A

B1 BF, B, 36 %, BOCTIMIMEMERE  la: RETHIBIN S1067 X 28 AR BEEBRE>10° 1h: ARETHTHELN F1467 X 28R/~
HERIH  le: ARG MRI 8 ATFL B2, BURAL™E  1d: SRR MR USRS, 0 ATFL BRIL™ &, o
EHEES le: “V” EEE ATFL LR, FRORER 1 EEJSHIXCR ATFL

22 PIEEER

23 B FH IR T A, REAEME . e
PO I R . TR BE AR A] LR ATFL &
R R A, FRAF IR GV 1 ARG
W 3d LB, B E N, St in
R A4 BEDTRE] 12~30 D H, ARJE 6 NH, 44
BROCT B4k, &t — PRI R #. AO-
FAS ¥P2r I RETHY (46.749.5) 4rEfmEARE 12
MH (91.6+£2.8) 43 (P<0.05), KAF PF4r i RETHY
(49.4+1.9) R EHREEARE 12 A (90.8+2.7)
43 (P<0.05), VAS IR HARRR (5.820.9) 4
BEWOERE 1240 (1.70.9) 43 (P<0.05), K
WEEI, 23 Bl ADT K TTT ¥ B0, BTy
PR . HEIDIRERSCTTE 8 . Rt Um xR AR
F A B o, R B G A SRR M H b O &
. ARJEHEE VU RE WK E , R PSR ETT I
[P

39

BROCHIAE A AR KR OGS, JRs sl &R
STy, HAL i h 20, Hirp ATFL
A REA S Z 0 Y, R E s O A
&, PrETiaest il . BRI E . T EIE R
AT ATFL fi i gk .

UTAESRAR Z A )2 F A A UESE ATFL 430 . JEZS LA
Kb S EAAE—E 225, ATFL LIS E, 2
di 65% LA b, PAERZAY 25%, MBS 3 RN
736

(I RZ R 5 S v e w7 N 1% N VA A N T B
SREEANIA] A AL R A s, R
TR KA

WS ATFL AfERFFAEY) 122, R
FREB A M U V™ g B XOR ATFL, fliER
KA, BRI, SR B AR
il R RS S N B 2 E R, S R RO A
YR, THEEZR 1.5 em AbE A O IEA, R
TBUHEE DU EAR, THET 2 0.5 em AbSHETEE T
FAE A R AR A BRHER) A 50T B L B A A ]
G A PRGSO BAHRE, T I AR R RS T4 S DI
WUt — i 5 ) L ZH 4 I 4 45 ik — 2B SR TR0 1k
SRIE, LIS IR RS M R 2 AR5 . [
AT S R Ao R U, ATFL flFE RS
EHEE IR N (14.122.9) mm, W 5
ATFL F 8 ks py o Z B BE R (6.4+2.6)
mmo WG HEE R BV A, B R XA 4
i, AN, 5SRO I AR R K )
IESamARE, B-gaanmmE, fTARE R
R AIRRIIR Won, B IR E e
JULREE 7 o AN, ER i A SRR, Tk S UL
RE IR

IR 0 2, B ATFL 1 ff )7 A
W), W Tk ATFL S S BB E T R
SEITRLAT R . A BT BREIR I RS, LASCREET AN
SEURWUEESE PR B, 2 AT B B
R, JEWIR A R vk, TR R
AR HRRL, AR S o I R ) T SR AR Y



53145 55 8 rhEBFIE SRR R Vol.31,No.8

202344 H Orthopedic Journal of China Apr.2023
SR Surg, 2020, 59 (1) : 117-124
[9] T ML, AN e, 55 50 HEE U5 X intra—fix 7
S 30 FE BT 05 A TR BT P (3] . o 5 T AR A,

2021, 35 (1) : 70-75

[10] madk, T8I, EEE, % . FEHRTEIAY BRI A B BARTA
I RO SMIAER (0] . Th R IR SRR, 2019, 27 (8)
744-748.

[1]  Herzog MM, Kerr ZY, Marshall SW, et al. Epidemiology of ankle
sprains and chronic ankle instability [J] . J Athl Train, 2019, 54
(6) : 603-610.
[2]  Miklovic TM, Donovan L, Protzuk OA, et al. Acute lateral ankle
[11] Edama M, Kageyama I, Kikumoto T, et al. Morphological character-

sprain to chronic ankle instability: a pathway of dysfunction [J] .

Phys Sportsmed, 2018, 46 (1) : 116-122.

istics of the lateral talocalcaneal ligament: a large—scale anatomi-
cal study [J] . Surg Radiol Anat, 2019, 41 (1) : 25-28.

[12] JEzHe, sRIETL, Y1, 4 . S5 0 R A0 0 B B i
FISAAE N ()] P ERE RS, 2021, 40 (5) : 364-371.
[13] Gribble PA. Evaluating and differentiating ankle instability [J] . J

Athl Train, 2019, 54 (6) : 617-627.

[3] Hertel J. Functional anatomy, pathomechanics, and pathophysiolo-
gy of lateral ankle instability [J] . J Athl Train, 2002, 37 (4) : 364—
375.

[4]  van Rijn RM, van Os AG, Bernsen RM, et al. What is the clinical
course of acute ankle sprains? A systematic literature review [J] .
Am ] Med, 2008, 121 (4) : 324-331.

[5]  SRIE. i, BUNE AR YRR ICHT SMIASEL T A 1 Uk A9 31
R (I R EBHEAME AR, 2020, 28 (2) : 168-171.

[6] Aicale R, Maffulli N. Chronic lateral ankle instability: topical re-
view [J] . Foot Ankle Int, 2020, 41 (12) : 1571-1581.

[14] Kakegawa A, Mori Y, Tsuchiya A, et al. Independent attachment of
lateral ankle ligaments: anterior talofibular and calcaneofibular lig-
aments — a cadaveric study [J] . J Foot Ankle Surg, 2019, 58 (4) :
717-722.

[15] Kobayashi T, Suzuki D, Kondo Y, et al. Morphological characteris-
tics of the lateral ankle ligament complex [J] . Surg Radiol Anat,
202042 (10) : 1153-1159.

[16] Th, A6, 222, 45 . BROCT AMIU IR 2 ki i) F 5%
[J]. HEZE S, 2017, 36 (6) : 467-471.

(Hichii :2022-04-17 & 11 : 2022-11-18)
(FATPLE R REE AMER X 5)
CRSChii: 71

[7]  Takao M, Oae K, Uchio Y, et al. Anatomical reconstruction of the
lateral ligaments of the ankle with a gracilis autograft: a new tech-
nique using an interference fit anchoring system [J] . Am J Sports
Med, 2005, 33 (6) : 814-823.

[8] LiH,Song Y, Li H, Hua Y. Outcomes after anatomic lateral ankle
ligament reconstruction using allograft tendon for chronic ankle in-

stability: a systematic review and meta—analysis [J] . J Foot Ankle

BEH - ARE -

AT TF e R A% 3

BV F R A TN X i — R AR HEA T 20T RS . R B RGUR , AR TIR A R 2 SR E B R AR RSN
DL, AT REShASHN SRR S AT o A AR SCR N A AR NIER], PRAIESORI R s RIS | AT,
DA S BUR B b i U A2 AR AN A T, TR e B =B B, LR R — AP Ak Rl R A

(1) FEHAR B PR PR TEA R T AR — R E S0l EE AN, BOTERG (2) ORI, B f9 s 15
ML S DT IC AT, BTSN sk 5 P e s b 2R TER AL (3) AREIRBFA TR R, s ERAE
A (4) RN EMEAR L, SARTEZH, AMFEEERHSINE; (5) BlilgiiHERTr a2, SilR; (6)
KR SIESCRIEAT 55 (7) S5 RS IS IESCN AR & .

WHTRMEE R RS, BRSO ARGy, SR AR BRI AR

ChEFEINENR) gl
2023 43 H

737



