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BE. (B8] HEXHBCT B2 TR HEEC S ARk H Tightrope B G KRR X . [F7i&] 2017 48 11 H—2020 4% 3
H., & 41 BB 5 T #0i2 T IR S A Fa B B 1T 4% Tightrope 1852 . TEMTIGIR SEAG%0R . (S8R 41 1] E R 58 i
FA, IO @G, I BED 24~52 4 H, SFHBEVIE (35.4£7.7) A H, BV AR, 41 618 E R D) H
Qe PRAMAERI . R IGE K AL AFIE ARE, BARITEIE TR, BERTEHERS ORAT. RIS 6. 12 N HFARIKFADT), VAS
o B 2E UKD [(4.4+2.8), (2.6£1.8), (1.81.6), (1.4x1.5), P<0.001], Ifii AOFAS ¥4} [(60.9+28.6), (73.4=13.9), (82.2+14.0), (85.010.0),
P<0.001] F1 SF-36 #¥43 [(89.5£12.1), (98.8+12.9), (106.8+12.0), (112.2+13.4), P<0.001] BEHhn; (H2, BEEHY B -5 (B FERT-
BERIE S EETE 2k (P>0.05), ZRKBEVIRT, 39 BUKEGiRTIZSAKT, & 95.1%. 8T, BERRIER , BRPIMIE B
(medial clear space, MCS) . JEHEMIER (tibiofibular clear space, TFCS) . F#MEE & (tibiofibular overlap, TFO) 70 W& WA (P>
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Significance of Tightrope repair for distal tibiofibular syndesmosis instability diagnosed under arthroscopy // SUN Shou—qi,
WEI Min. Department of Orthopaedic Medicine, The Fourth Medical Center, General Hospital of PLA, Betjing 100853, China

Abstract: [Objective] To investigate the clinical significance of percutaneous repair with Tightrope for distal tibiofibular syndesmosis
instability diagnosed by ankle arthroscopy. [Methods] From November 2017 to March 2020, 41 patients received percutaneous Tightrope
repair for distal tibiofibular syndesmosis instability that was found under ankle arthroscopy. The clinical and imaging documents were evalu-
ated. [Results] All the 41 patients had operation completed with incisions healed in stage I, whereas without complication such as incision
infection, neurovascular injury and lower limb deeper venous thrombosis. All patients were followed up for 24~52 months, with an average
follow—up time of (35.4+7.7) months. During the follow—up, none of the 41 patients had complications such as incision infection, neurovas-
cular injury, venous thrombosis of lower limbs and revision surgery. With time elapsed in points preoperatively, 6 months postoperatively,
12 months postoperatively and the latest follow—up, the VAS score significantly reduced [(4.4+2.8), (2.6+1.8), (1.8+1.6), (1.4+1.5), P<
0.001], while the AOFAS score [(60.9+28.6), (73.4+13.9), (82.2+14.0), (85.0+10.0), P<0.001] and SF-36 score [(89.5+12.1), (98.8+12.9),
(106.8+12.0), (112.2+13.4), P<0.001] significantly increased, however, the ankle plantar flexion—dorsal extension range of motion (ROM)
and pronation—supination ROM remained unchanged (P>0.05). By the last follow—up, 39 patients regained the pre—injury exercise level, ac-
counting for 95.1%. In terms of imaging, medial clear space (MCS), tibiofibular clear space (TFCS), tibiofibular overlap (TFO) was not signif-
icantly changed (P>0.05). [Conclusion] The ankle arthroscopic examination is efficient tool to find distal tibiofibular syndesmosis instabili-
ty, while percutaneous Tightrope repair of distal tibiofibular syndesmosis instability does achieve satisfactory clinical outcomes in this
study.
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BREMOEREIF A EAT; 8 (FIRHER G
FaAd) . RERE R T IR HER A B BB E fE e K AT
AERERT, WSSO, RO K g
PEWI 2B =R CPIRHERS / BAY) . A%HE SR
TR A4 2%, HAITEYT; WE R AT
FARWBIT 7 BB E B — B B O
X 2017 4F 11 A—2020 4 3 H WA 41 B2 15
e T I T IR A AT, 174 5% Tightrope
B2, KIRIKRS RS RS,
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[l B FSE 2017 4F 11 H—2020 4F 3 H 7E i
R BEBEIRIT 1 41 BRI A0 B IR R 9Tk,
WTEBOCT Gk A2 T IRIHE G R, RPN
TR BRHEMRE] B=4 mm, ¥JITLE Tightrope [# & T &
FEBE A o HBEAERS 18~58 &, T (32.7+1.7) %
BT, 224l AR 21 1, AHER 20 4]; BMI A
17.4~33.7 kg/m*, V¥ (24.2+0.6) kg/m’; FifBH
BIauIshsMn s, IR G IR BRI TR B S e
&, W EFARENE 6~70 ~H, FH (14.0+
13.9) ™H . AR EEFEEFCHEZ 5 S, o
A B S R BT 2 A W
1.2 FARI kL

ARAETLNRIRAAR SRRy, WO
W RBCE M (F la~lc) o FREEG &G, BOF B
7, BRSETTAR R AU | RS, B TR
AR T LA A AR LA MU A% 2 0.5em D1 ET, %
FUHESEARIIRER , BT G R R G K
KA, R ZEREE, BTG, TR &8I 5 i gk
oo BAE e R S B A, AR BRAE R R SR
fio BRI M RARA NIRMER SRvEtE, BN
JHEEF T TRIBE . AR (D0 4 mm) A T AR AE
TR, W BER R, RIS IRy
[P 58 2K TRE AP, RIUERH T B2 HEE DG TA]
Bi=4 mm (& 1d). FEER LI 3 em &b, K1
mFTARE 200, SRR AT TR OGP, B
MEZRE, s AR BT A TS, SRS
RAF, WEH 5 mm 2508 5T g R SRR
938

Rz I, Tightrope 1A B BRIE, THEEN
OB T ERFTAN AR B0 , o TR B N B2 e, R A
BARE, RWREEAITISHE, T4 DREREE . HRE
TR, W RIS AT R T (K 1e) 4%
aUiH, TEEESNE, gL, BROCTT SR
[El5E . AREE,

RIFHHPUER . IEZS . M2 AT,
ARG H AR H N 3~5 do TR R 6 > H BybnifE
AR JE B B T7 58, A4 1 A HE VIR0 7 4 il
Bl 3 H X SHE T MIBROCT SR E, 6
AORLTE N B Tyl 2k ZORBEARIES 1 d Bify
TR Bk, 5 FIFIRFT SR>, M 10 kg
BN 2 9~10 JASE 2R E,
1.3 PHh bR

LB E BRI T AR RSB
A (visual analogue scale, VAS) . EEEBEY 2
(American Orthopaedic Foot and Ankle Society, AO-
FAS) BR-J5 & VP70 AR 1 I it i R P AF P93 (the
MOS item short form health survey, SF=36) DA M BRETT
1GaNE  (range of motion, ROM) TEMIIRIRACR . 1752
12 K A, W BRI [E] B (medial clear space,
MCS) . JIRMEREIBR (tibiofibular clear space, TFCS) . Ji2
JHEFEZ  (tibiofibular overlap, TFO)
L4 GEitE0rik

K H SPSS 26.0.0 FAFREATHEH 3. I B
Pl xss 3, BORHRIES MM, RASEET 250
B, PIPTHCECR I LSD ¥ . BORHRARIEAS A, R
FHERFRGS . P<0.05 A 2Em A gt L.

2.1 IfIRESR

41 BB E R SE T A, RPN IR A
B P IRHEE T A B=4 mm; 4 Bl N IEHEB S
Wi, 2 BIFEECEG, 23 BIREIEMERTEIAF (anteri-
or talofibular ligament, ATFL) 51455, 12 f5ff ATFL £1
Mogiitn, KRAMUFERFERT4 (calcaneofibular
ligament, CFL) 5t 15 & = ff1 #47 (deltoid ligament,
DL) ifhi. Frf B AT N RO I B F 2
Tightrope FIRHFHERE AR, A, 23 Fl475 T /)
1 Brostom R1E ATFL, 2 #4785 FHCE $riad7r it
i, 12 BIFEHE S 0 ATFL X B . A i
EARFVIOS TAS, RMBUT I EG,  Masim e
5. T BRI A AT I AE o
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Ji A B BT, BEVII ] 24~52 A~ H, F ¥, VASIESREWL, AOFAS I SF-36 ¥4 3
¥ (354+7.7) A, HividfEh, 41 FlERFE AR B (P<0.05) ; BT ROM & B F 254k (P>
PICUgs | pha B . Rk AR T2 i35 % 0.05) . KUKEVHE, 39 BIIKE iis sk, &
SiE, BRITEMETF AR FEVITOR L 1, BERHE 95.1%.

F1 41 BIEEREHER (x+5) St

P H] £ VAS T4y (43) AOFAS 143 (43) SF-36 41 (41) fii—JE ROM (°) PI-5MjiE ROM (°)
AR 44228 60.9+28.6 89.5+12.1 65.5+2.9 70.1+4.2
AJE 6 1A 2.6+1.8 734£13.9 98.8+12.9 65.942.6 70.6:4.0
RJF 12 4-A 1.8+1.6 82.2414.0 106.8+12.0 66.142.5 71.543.9
R 1.4£1.5 85.010.0 112.1+13.4 66.3+2.3 722437
P{a <0.001 <0.001 <0.001 0.548 0.059
22 B £2 4 PIBEBUBLER (mm, 755) S

41 BB E AR LSRR 2, BERRIERS, & M ] MCS TFCS TFO
HIMCS. TFCS J TFO P76 1E & yE N HJC i 348 AR 2.7:0.5 3.320.6 7.5:1.5
b (P>0.05). ZARKBEDIHT, 41 fl8E T, 38 iR RIE 6 4H 2.7:0.5 3.240.7 7.7+1.5
KATTARARASFAG RN, AT HIBRIER ; 3 BRI RIF 1244 2.8:0.4 3.320.6 7.5:1.2
HEREE R MBS, A/NFEFOE, BeE T E il P/ 2.8:0.4 3.240.5 7.8:1.0
1k LAV HIRAR WA 1. P 0.325 0.622 0.803

Bl B, &, 244, REWGENEAEBHNY, 12T BRC T BTAMIATR , T8 1 Be A S T IR Tightrope 544 [
AR la: RUTIES X LR AR IWEYr, RIWTFEMESN 2 1b: ARHT MRIERTHEH L ATFL X855, T ARHESCTS [RIB 3
WP A Le: ARET MRI AT UL, TR G CR RA:, ERRMECTHBL IR 1d: ST RE, HiReE
TRIRHE, BB, BRARTTEETE T RIS [ B f 58 A FREE- i, RIE N RHEE G E =4 mm  le: 1T R
JHE Tightrope 185 )5 FRRBE FH#R2E FIRMEDCTT, ARG M RAF, EBERTTRHRASIT 16 ARG H IEA X & R7R Tightrope i
BRI 1g 1h: K6 4H . KR 14F MRI 7R Tightrope 1V B AT, TR JHEMRIBRIE %
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ARWFFE G TE /BRI BT A T IS HFIE & A A
Tightrope {GJ7 BIRRIPE R, Fi2 . TR e ik 4r
M7 A LT RIS ORI 2L RO R R aBe
BTN, KB H BRI 12
W T IR HEBE G AR TCIm IR X, BROCTT B RS W oeTs
JE AT O b, Gl AR A T IR HE OGS TR B
FITESRE T B A 0GR i i ol 7o A SCah
A 41 1 F AR HEBR & A FR B AR X 4 R R
Bl 5%, MCS, TFCS J TFO S7EIEH LR, J5H
RES NIRRT BT WA IR e WA
K, WK TR T IR SCTS Rl BR S AL AR A2
WA, EHEMET AR LEINIER TR A
FAAEN ARSI S, TEBROCT 5L T shA R A T Ak
WAt tE, ATWIRIZWSR It 9097 .

TR S ARG T KA e s ek, B
Vit R BIZZE B H e 1S S A W] i R OG5
I, ISR EASC . WA )2 KA a i )
TGN, BROCTTRRE Az s 3] A SRR R
P AG S AL S PR S g R R Bl Y S AR
B T BB A B TR X H A TP AE SR
Uit e b, DASEIEROCT 25 Fe e ik
BB Bhr. B4 T IR RS AT T i i BROC
G SRR A, IR A AT ARG
7). VAS P4 RE WD, AOFAS K SF-36 7143 i
FH (P<0.05), HCEH NN Tightrope 1E MR
JIE JHEI5E & AN R 9 B N i O X, B 2R
o (1) Tightrope ARFU/IN . SR EER, AT LA /D
SR RO B PSR, AW
FSERN, R E R SREA S T 1AL 3.5 mm 1=
KA MRET 5 (2) Tightrope SRS /N, TowT
WU N T E , 30 T 2T AR T RES R Y I UK
H B/ B BEBETT ) 41 0] 82 X R AT 9 [ 5 BB
A, Tightrope [& 7 AJ i G — L& 5 URET [ 5 AH 5 (1) If:
RRE, GNURETRASN . WRETIEIRL . IR R T
1 (3) Tightrope AT LAZEHRF T A% HEEK & B9 ik
3, AP AR OC Y I Bl W] I 4E R EROC T AR e
RO R B, B ARG R S A2 S
PR R DIRE 1y (4) HRE BERBIR A2 v 0 R
8. Tightrope &7 1] &F X VK 2 18 HE-B 5T 1) A= #H
BENARRETE, AN ZIRET [ 8 ) 4 XA,
YA NA B TRIE 5 TRE IR RS , R
IRINEEW S, SRR AT TGS
940

FRERET . BT B E W & hr e, R H Tightrope
TBIT T IRMERA AT AT ASRAH T4, REfEEEROC
AR S D) RE

S 3k

[1]  Zhang P, Liang Y, He JS, et al. A systematic review of tightrope
versus syndesmotic screw in the treatment of distal tibiofibular syn-
desmosis injury [J] . BMC Musculoskelet Disord, 2017, 18: 286.

[2]  Sharif B, Welck M, Saifuddin A. MRI of the distal tibiofibular joint
[J]. Skeletal Radiol, 2020, 49 (1) : 1-17.

(3] ¥, BOfBeE, 2O, 45 R IRMEE S A i iy Tk (0] .
BHEAMEIZ4AE, 2020, 28 (22) : 2077-2081.

[4]  Muhle C, Frank LR, Rand T, et al. Tibiofibular syndesmosis: high—
resolution MRI using a local gradient coil [J] . J Comput Assist To-
mogr, 1998, 22 (6) : 938-944.

[5] Ryan LP, Hills MC, Chang J, et al. The lambda sign: a new radio-
graphic indicator of latent syndesmosis instability [J] . Foot Ankle
Int, 2014, 35 (9) : 903-908.

[6] Akseki D, Pinar H, Yaldiz K, et al. The anterior inferior tibiofibu-
lar ligament and talar impingement: a cadaveric study [J] . Knee
Surg Sports Traumatol Arthrosc, 2002, 10 (5) : 321-6.

[7]  Vega, ], Peiia F, Golané P, et al. Minor or occult ankle instability
as a cause of anterolateral pain after ankle sprain [J] . Knee Surg
Sports Traumatol Arthrosc, 2016, 24 (4) : 1116-23.

[8]  Addison R, Wood AR, Arshad SA, et al. Kinematic analysis of com-
bined tightrope and suture anchor augment constructs for ankle
syndesmosis injuries [J] . Foot Ankle Int, 2020, 41 (4) : 463-472.

[9] BRI, BRICH, 22400, 55 . T IRMEBCA B o0 BROC 1 Fae Mg
Wil () A2 ) g 2 RS (0] . IRV R SRR AR AR, 2017, 25 (20) ¢
1881-1885.

[10] Pt ARugbk, BERGE, 45 . SR T e A & i/ N L3R i 5
WEIT R IRMERG 0] . T E ST AR AR, 2022, 30 (10) : 888-
892.

[11] Klitzman R, Zhao H, Zhang LQ, et al. Suture—button versus screw
fixation of the syndesmosis: a biomechanical analysis [J] . Foot An-
kle Int, 2010, 31 (1) : 69-75.

[12] R/, FIRHE, AHE, 45 . B REEARAE T IR B S 450 s
YR BT BT ] ThARa 5 5C AMRHRGE, 2021, 14 (4) :
298-302.

[13] Romero JD, Alvarez AML, Sanchez FM, et al. Management of syn-
desmotic injuries of the ankle [J] . EFORT Open Rev, 2017, 2 (9) :
403-4009.

[14] LaMothe JM, Baxter JR, Murphy C, et al. Three—dimensional analy-
sis of fibular motion after fixation of syndesmotic injuries with a
screw or Tightrope construct [J] . Foot Ankle Int, 2016, 37 (12) :
1350-1356.

[15] Schottel PC, Baxter J, Gilbert S, et al. Anatomic ligament repair re-
stores ankle and syndesmotic rotational stability as much as syn-
desmotic screw fixation [J] . J Orthop Trauma, 2016, 30 (2) : e36—
e40.

(Hichi: 2022-11-08 f&1l: 2023-02-10)
(FEATPECR R, X % dh i AR
(ARGl . SRT50E)



