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[ Abstract] Objective To study the effectiveness of TightRope elastic fixation combined with functional total
repair of the inferior tibiofibular ligament in the treatment of distal tibiofibular syndesmosis injury. Methods The
clinical data of 34 patients with distal tibiofibular syndesmosis injury who met the selection criteria between January 2020
and January 2022 were retrospectively analyzed, and they were divided into improved group (TightRope elastic fixation
combined with functional total repair of inferior tibiofibular ligament) and control group (distal tibiofibular screw
fixation) according to the surgical methods, with 17 cases in each group. There was no significant difference in age,
gender, body mass index, fracture type, and other baseline data between the two groups (P>0.05). The operation time,
intraoperative blood loss, and complications were recorded in the two groups. The American Orthopaedic Foot and Ankle
Society (AOFAS) score, ankle metatarsal flexion and dorsal extension range of motion were used to evaluate the ankle
function. The patient satisfaction survey was conducted at last follow-up. Results  All 34 patients were followed up 8-20
months, with a median of 13 months. The operation time and intraoperative blood loss in the improved group were
significantly longer than that in the control group (P<0.05). In the improved group, no infection or poor reduction
occurred, and only 1 patient had TightRope knot reaction at 6 months after operation. In the control group, there were
2 cases of poor reduction, 1 case of lower tibiofibular screw rupture, and 1 case of subcutaneous infection (cured after anti-

infection treatment). There was no significant difference in the incidence of complications between the two groups
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(P>0.05). At last follow-up, the AOFAS score and ankle metatarsal flexion and dorsal extension range of motion of the

improved group were significantly better than those of the control group (P<0.05). The satisfaction rates of patients in the

improved group and the control group were 94.1% and 82.4%, respectively, showing significant difference (P<0.05).

Conclusion

TightRope elastic fixation combined with functional total repair of inferior tibiofibular ligament in the

treatment of distal tibiofibular syndesmosis injury has sufficient fixation strength, and can achieve better effectiveness and

joint function compared with traditional screw fixation.

[ Key words] Elastic fixation; TightRope; distal tibiofibular syndesmosis injury; inferior tibiofibular ligament;

repair
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Tab.1 Comparison of baseline data between the two groups (n=17)

BELTOR BRA Xof B4R Giit P{H
Baseline data Improved group Control group Statistical value Pvalue
AEIE (Xxs, %) 35.88+11.35 36.76+11.09 =-0.229 0.820
PR (B, i) 10/7 8/9 ¥=0.472 0.492
BMI (Fs, kg/m?) 23.6543.35 22.8844.09 £=0.596 0.555
Lauge-Hansen 43%! (PER/PA/SER, ) 6/2/9 8/2/7 ¥=0.259 0.879

PER: JiERT-#MGERY, PA: JRERy-SMEAY, SER: JE-SMieny

PER: Pronation-extorsion; PA: Pronation-abduction; SER: Supination-extorsion
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Fig.1 Schematic diagram of the stable structure of the distal

tibiofibular syndesmosis
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Fig.2 Schematic diagram of functional total repair
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Tab.2 Comparison of outcome indicators between the two groups (n=17)

Dk 2 BEA it B LR BENAH (95%CI) P{H
Outcome indicator Improved group Control group Effect value (95%CI) P value
FARBE (X+s5, min) 93.88+9.31 78.1248.31 MD=15.76 (9.60, 21.93) <0.001
At (X+s, mL) 64.41%£11.97 48.47+8.83 MD=15.94 (8.59, 23.29) <0.001
AOFAS 1143 (Z+s, 41) 94.7+3.3 91.8+2.8 MD=2.88 (0.73, 5.03) 0.010
MBS (3, °) 41.4145.50 35.64+3.86 MD=5.76 (2.45, 9.08) 0.010
HHESIE (R£s, °) 25.65+4.14 15.76+3.38 MD=9.88 (7.24, 12.52) <0.001
IR CRAEIRNESE, B1) 1/16 4/13 RR=0.20 (0.12, 0.18) 0.335
BEHEE AEW IR — AR, B 7/9/0/1 2/12/2/1 — 0.047

B3 BRARE, k, 32%, ERXTEN (FEAT-SMERIRG ) o REBOCWIEMA X Lhs b, o RAEJ CT R =M HEHIR
AITFL (E BT (T ) AUS BB AT (Z0853) 5 d RS BVZIBROCTT IEMIAE X S 7n FIRMESC 24047 e RJF 15 N BRG
IR X &R BTG RAF, TR XINICR BAF: £ AT 15 B DIREIRE 4

Fig.3 A 32-year-old female patient suffered from a left ankle fracture (pronation-extorsion rotation) in the improved group a.
Preoperative anteroposterior and lateral X-ray films of ankle joint; b, c. Preoperative CT scan and three-dimensional views suggested avulsion
fracture of the AITFL insertion (white arrow) and avulsion fracture of the posterior malleolus (red arrow); d. Immediate postoperative
anteroposterior and lateral X-ray films of ankle joint showed good reduction of the tibiofibular joint; e. Anteroposterior and lateral X-ray films of
ankle joint at 15 months after operation showed that the fracture healed well and the inferior tibiofibular joint had a good corresponding

relationship; f. Ankle joint function recovered well at 15 months after operation
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Fig.4 Diagram of the instability of a single elastic fixation a. Anterior and posterior instability due to wire effect; b. “Open-book” instability

caused by tunnel deviation

Y35 shi % (TAS) P4y . Xu 26"l Schepers'™
() Meta 3 A 15, 76 F IR HESCTT #4367, o
P [ 20 A8 2 LU AR AT [ o 20 A8 3 e A% B R [m] T
1B, R IIRER & B4, TCRAAN T AR BT IRET
ABFgEh, PR AR ERCT B | 75 R 3 A
AOFAS WA B AR XA, FZHET: OB
AR AR T e AW XU IS, P2 B AN
T KU RRER R, T RE IS BN IR TR 25 @
SR [ RS T AT A T R M OCT T gl i A BRAS
F, REAEIE INEROCTT B MG ZhBE . AR WBETDT I B R
HEBE R TX R, Hdek R4 7 FHEF
HBET, A 5 BRANICT N PR TR 2
FTRA RN FE R
3.5 FAREIS
SEEARMEBFIITIE OO >, RTS8
TUTNFRET), © #pgah . ks
B e S L8 B M LA IR A MR, 7T eIk 45
B AE AR, ABATA 1 15 HE BAMIN A SN Al B Ze &b
NG @ RIS e e B e E AN R . 1E
AT R HEER A 2 78 AN SR &2 A6 T e B s [
BRI , MHRAE T AL b, AR R [
FER B G AT E B E . Ji5h, WA R
TR A E Oy S B, T YT T REHR
AIRBAR SR R R AL, B LM
78 B FARELTS o XTSI BT, SMERE AR 2>
i H TightRope ‘B B8 J& H1 A B AR B, AN 28R
[ 23 (A5 HRR B e (8 KB P g e ) , A
e F [ W B KR s Sl AR AL [ e B, BEIE Y
J5 I e T AR B A, A AR A R4k
LBRIE W BARAE . BRE A A R 2l B 4
ZEH BT IRHEOCTT IR EAA R, FECT IR
WOCTEBAET R, RO A WA, H—, fEE
57 A BR K PR L il L AT AR A R, JF A
TightRope, F 8tk fL2F 405 FAT R i T[]

http://www.rrsurg.com

i, BA W TightRope, ™, ZWIHIMNEFLLL 7
QAR HUE TR E IR T N BR B Rk, =504 A
BROCTT Py S AL (PR S Bof, fRREAZ R, Xk
DL AMIZE st SRR L), R0 F A g py e A
TightRope,

g ik, R TightRope #PE [E 2 BEA T AR HE
P TRt B 2 Bn T T IR i s, 5%
SR W] 5 AH LG AT ARAS AP O T T RE, I RS AL
B0 o AHAHIFSIR BB /D | BT I R A, 2R
KGRI TROL TG KA | A BT [R] I
fr gt — B

FERBR ARAARFLFREIRF RAEEH TR
CIEERE AR FELEMNEFRWEERAFEEER
s (([2023] FF (LW-81) 5)

EERBAR A2 ARkt FRAFERRITEE
3, M AXFNEFAAIEF; Hwd. R, FAl B
RFHRBIRBIM, RARR: KB EEER LT
Bl XFHRE; 3B/ TERIHF

S 3k

1 Chissell HR, Jones J. The influence of a diastasis screw on the
outcome of Weber type-C ankle fractures. ] Bone Joint Surg (Br),
1995, 77(3): 435-438.

2 Leeds HC, Ehrlich MG. Instability of the distal tibiofibular
syndesmosis after bimalleolar and trimalleolar ankle fractures. J
Bone Joint Surg (Am), 1984, 66(4): 490-503.

3 Pankovich AM. Maisonneuve fracture of the fibula. ] Bone Joint
Surg (Am), 1976, 58(3): 337-442.

4 SR, B TR G40 1 A sk (B iR T BRI PR AR,
2018, 24(24): 4899-4902, 4907.

5 Tornetta P, Yakavonis M, Veltre D, et al. Reducing the
syndesmosis under direct vision: Where should I look? ] Orthop
Trauma, 2019, 33(9): 450-454.

6 Bondi M, Rossi N, Pizzoli A, et al. The use of TightRope fixation
for ankle syndesmosis injuries: our experience. Musculoskelet Surg,
2016, 100(3): 217-222.


https://doi.org/10.2106/00004623-198466040-00002
https://doi.org/10.2106/00004623-198466040-00002
https://doi.org/10.2106/00004623-197658030-00007
https://doi.org/10.2106/00004623-197658030-00007
https://doi.org/10.3969/j.issn.1006-2084.2018.24.022
https://doi.org/10.1007/s12306-016-0421-4
http://www.rrsurg.com

oh [E & 5 E AN A 2023 4F 8 8 37 54 8 )

10

11

12

13

14

15

Thornes B, Shannon F, Guiney AM, et al. Suture-button
syndesmosis fixation: accelerated rehabilitation and improved
outcomes. Clin Orthop Relat Res, 2005, (431): 207-212.

Cottom JM, Hyer CF, Philbin TM, et al. Transosseous fixation of
the distal tibiofibular syndesmosis: comparison of an interosseous
suture and endobutton to traditional screw fixation in 50 cases. ]
Foot Ankle Surg, 2009, 48(6): 620-630.

Neer CS. Injuries of the ankle joint, evaluation. Conn State Med J,
1953, 17(7): 580-583.

VG fEEAERE ATTST B IRITAMT. JIN: )M 2GR
2%,2019.

Khambete P, Harlow E, Ina J, et al. Biomechanics of the distal
tibiofibular syndesmosis: A systematic review of cadaveric studies.
Foot Ankle Orthop, 2021, 6(2): 24730114211012701. doi:
10.1177/24730114211012701.

Yeo ED, Rhyu I, Kim H]J, et al. Can Bassett’s ligament be removed?
Knee Surg Sports Traumatol Arthrosc, 2016, 24(4): 1236-1242.
Gardner MJ, Brodsky A, Briggs SM, et al. Fixation of posterior
malleolar fractures provides greater syndesmotic stability. Clin
Orthop Relat Res, 2006, 447: 165-171.

Stake IK, Bryniarski AR, Brady AW, et al. Effect of posterior
malleolar fixation on syndesmotic stability. Am J Sports Med, 2023,
51(4): 997-1006.

Takahashi K, Teramoto A, Murahashi Y, et al. Comparison of

treatment methods for syndesmotic injuries with posterior

16

17

18

19

20

21

* 969

tibiofibular ligament ruptures: A cadaveric biomechanical study.
Orthop J Sports Med, 2022, 10(9): 23259671221122811. doi:
10.1177/23259671221122811.

Shoji H, Teramoto A, Suzuki D, et al. Suture-button fixation and
anterior inferior tibiofibular ligament augmentation with suture-
tape for syndesmosis injury: A biomechanical cadaveric study. Clin
Biomech (Bristol, Avon), 2018, 60: 121-126.

FRUNTE, A, IR, 45 UUREAE SR A R T R G & 15 0. P
ISR, 2021, 29(8): 742-745.

Obey MR, Schafer K, Matheny LM, et al. Syndesmotic suture
button fixation results in higher tegner activity scale scores when
compared to screw fixation: A multicenter investigation. Foot
Ankle Spec, 2023. doi: 10.1177/19386400231174829.

Xu K, Zhang J, Zhang P, et al. Comparison of suture-button versus
syndesmotic screw in the treatment of distal tibiofibular
syndesmosis injury: A meta-analysis. ] Foot Ankle Surg, 2021,
60(3): 555-566.

Schepers T. Acute distal tibiofibular syndesmosis injury: a
systematic review of suture-button versus syndesmotic screw
repair. Int Orthop, 2012, 36(6): 1199-1206.

Igrek S, Ulusoy I. What is the best treatment for syndesmosis
fixation? Suture-button or syndesmotic screw? Bilateral CT-based

early postoperative analysis. Foot Ankle Surg, 2023, 29(2): 128-135.

R E . 2023-05-09 f&[EH . 2023-07-14
A ik T

http://www.rrsurg.com


https://doi.org/10.1053/j.jfas.2009.07.013
https://doi.org/10.1053/j.jfas.2009.07.013
https://doi.org/10.1177/24730114211012701
https://doi.org/10.1097/01.blo.0000203489.21206.a9
https://doi.org/10.1097/01.blo.0000203489.21206.a9
https://doi.org/10.1177/03635465231151448
https://doi.org/10.1177/23259671221122811
https://doi.org/10.1016/j.clinbiomech.2018.10.014
https://doi.org/10.1016/j.clinbiomech.2018.10.014
https://doi.org/10.1177/19386400231174829
https://doi.org/10.1053/j.jfas.2020.08.005
https://doi.org/10.1007/s00264-012-1500-2
https://doi.org/10.1016/j.fas.2022.12.003
http://www.rrsurg.com

	1 临床资料
	1.1 一般资料
	1.2 手术方法
	1.2.1 术前准备
	1.2.2 手术方法

	1.3 术后处理及疗效评价指标
	1.4 统计学方法

	2 结果
	3 讨论
	3.1 “踝关节稳定环”的新理念
	3.2 下胫腓韧带的作用
	3.3 单束弹性固定的弊端
	3.4 弹性固定下胫腓关节的优势
	3.5 手术技巧

	参考文献

