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Functional results of patients with ankle syndesmosis injuries treated with 

the dynamic fixation (the syndesmosis tightrope suture button) compared 

to the rigid fixation 

 

Функционални резултати пацијената са повредом синдесмозе скочног 

зглоба лечених динамичком фиксацијом (tight-rope) у поређењу  

са ригидном фиксацијом 

 
SUMMARY 

Introduction/Aim Sprains account for 85% of all 

ankle injuries. Syndesmosis injuries occur in 1–18% 

of patients with ankle sprains and are more common 

in contact sports involving forced foot dorsiflexion. 

Methods In our study, we compared 30 patients 

treated with dynamic fixation for acute syndesmotic 

injury with patients treated with rigid fixation. The 

criteria for comparison were: American Orthopedic 

Foot and Ankle Society (AOFAS) Ankle Hindfoot 

Scale, visual analogue scale (VAS), EuroQol five-

dimension questionnaire (EQ-5D), range of motion, 

complications and reoperations.  

Results The mean AOFAS score for patients treated 

with rigid fixation was 88.6, while the mean score for 

patients treated with dynamic fixation was 91.6. The 

mean VAS score for rigid fixation was 83.5, while it 

was 85.8 for dynamic fixation. Infection as a 

complication of rigid fixation was present in two 

patients (11.8%), while it was absent in the dynamic 

fixation group. The need for implant removal 

occurred in two patients treated with rigid fixation 

(11.8%) and in one patient treated with dynamic 

fixation (7.7%). 

Conclusion Based on our results and the results 

reported by other authors, we prove that there is a 

lower incidence of problems related to implants and 

the need for the implant removal with dynamic 

fixation, based on the results of AOFAS score, we 

notice better and faster recovery with dynamic 

fixation as well. 

Keywords: ankle syndesmosis injuries; dynamic 

fixation; rigid fixation; AOFAS score 

САЖЕТАК 

Увод/Циљ Угануће чини 85% свих повреда скоч-

ног зглоба. Синдесмотске повреде се јављају у 1–

18% пацијената са уганућем скочног зглоба и че-

шће су у контактним спортовима који укључују 

форсирану дорзифлексију стопала.  

Методе У нашој студији поредили смо 30 пације-

ната који су лечени динамичком фиксацијом због 

акутне синдесмотске повреде са пацијентима који 

су лечени ригидном фиксацијом. Критеријуми за 

поређење су били: скор америчког удружења за 

стопало и скочни зглоб (АОФАС), визуелна ана-

логна скала (ВАС), EuroQol five-dimension упит-

ник, опсег покрета, компликације и реоперације. 

Резултати Средња вредност АОФАС скора за 

пацијенте третиране ригидном фиксацијом је 

била 88,6, док је средња вредност за пацијенте 

третиране динамичком фиксацијом била 91,6. 

Средња вредност ВАС скале је била код ригидне 

фиксације 83,5, док је код динамичке фиксације 

била 85,8. Инфекција као компликација ригидне 

фиксације је била присутна код два пацијента 

(11,8%), док је код динамичке фиксације нисмо 

имали. Потребу за уклањањем импланта имали 

смо код два пацијента лечених ригидном 

фиксацијом (11,8%) и код једног пацијента 

леченог динамичком фиксацијом (7,7%). 

Закључак На основу наших резултата и 

резултата наведених аутора, показали смо да је 

мања инциденца проблема везаних за импланте и 

потреба за уклањањем импланта код динамичке 

фиксације. Резултати АОФАС скора показали су 

бољи и бржи опоравак код динамичке фиксације. 

Кључне речи: повреде синдесмозе; динамичка 

фиксација; ригидна фиксација; АОФАС скор 

 

INTRODUCTION 

The talocrural joint is the supporting joint consisting of the articular surfaces of the distal 

tibia and fibula as well as the talus in its superior, medial and lateral aspects. The morphology 

of these surfaces forms a hinge-type synovial joint with one axis of movement (bimalleolar 
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axis) which enables dorsiflexion and plantar flexion of the foot in the sagittal plane. The normal 

range of motion of plantar flexion is 23–56º and of dorsiflexion 11–33º [1]. Passive ankle 

stability depends on joint surface contour, joint capsule, collateral ligament and retinaculum 

integrity. Muscles provide dynamic stability of the ankle. Based on the functional relationship 

with the rest of the body, it is not surprising that ankle injuries are among the most common 

ones. Sprains account for 85% of all ankle injuries [2, 3]. Syndesmosis injuries occur in 1–18% 

of patients with ankle sprains and are more common in contact sports involving forced foot 

dorsiflexion [4]. Also, these injuries are associated with 23% of all ankle fractures [5]. 

Syndesmotic ligaments (talofibular ligaments) are composed of three separate parts. The 

anterior talofibular ligament is the weakest of all synesmotic ligaments and is the first to be 

injured when the fibula rotates around its longitudinal axis [6]. It consists of three parts, the 

upper which is the shortest, the medial which is the strongest and the lower which is the longest 

and thinnest. The posterior talofibular ligament is a strong, compact ligament whose lower edge 

literally forms the labrum for the lateral ridge of the trochlea of the talus. And the interosseous 

tibiofibular ligament, which consists of a network of pyramidal fibers composed of fibrous and 

adipose tissue [7]. 

The aim of this study is to present the functional outcome of patients with ankle 

syndesmosis injury treated with rigid or Tigh-rope fixation. 

 

METHODS 

In our study, we had 30 patients, of whom 18 were women and 12 men. The patients we 

included in the study were physically active and recreationally engaged in sports. The diagnosis 

of syndesmosis injury was made on the basis of clinical examination, X-ray and NMR. In our 

study, we compared patients treated with dynamic (ArthrexTighRope) fixation for acute 

syndesmotic injury with patients treated with rigid fixation. This study was retrospective and 
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included patients who were treated in the Institute for Orthopedic Surgery “Banjica” in the 

period from 01 January 2016 to 01 January 2020. The inclusion criterion for our study was a 

syndesmosis injury which was proven intraoperatively. The exclusion criteria were open 

fracture and polytrauma. The criteria for comparison were: American Orthopaedic Foot and 

Ankle Society (AOFAS) Ankle Hindfoot Scale, visual analogue scale (VAS), EuroQol five-

dimension questionnaire (EQ-5D), range of motion, complications and reoperations.  

Rigid and dynamic fixation of syndesmosis was performed in the operating room under 

radiographic control. The operations were performed according to AO principles. Antibiotics 

and thromboprophylaxis were given according to the Institute protocol. Patients were advised 

non-weight-bearing walking for six weeks with the present immobilization until the removal 

of the sutures (two weeks). Full weight-bearing was allowed after six weeks. After removing 

the sutures, the patients were referred to physical therapy. Regular visits were after 2nd, 

6th,12th,24th week. We performed the assessment minimum six months after the injury. 

To describe the results we obtained, we did the comparison with the healthy side and 

presented the results using the AOFAS (American Orthopedic Foot and Ankle Society) score, 

which is a clinical score that evaluates the function of the ankle and foot before and after 

treatment, with a maximum score of 100 corresponding to normal ankle function. Through the 

EuroQol five-dimension questionnaire (EQ-5D), patients described the possibility of 

performing daily activities. This questionnaire contains five characteristics: mobility, self-care, 

usual activities, pain/discomfort, anxiety/depression. Each of these characteristics has five 

levels: no problems, slight problems, moderate problems, serious problems and extreme 

problems. 5Q-5D can be used as a quantitative measure of treatment outcome assessed by the 

patient himself/herself. To monitor the subjective experience of symptom severity, we used the 

(VAS) visual analog scale, which is used to quickly classify symptom severity and control of 
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the disease or condition. We tested the range of motion by comparing the injured and healthy 

foot, and the results were expressed as a percentage relative to the uninjured side. 

The study has been approved by competent Ethics Committee, and conforms to the legal 

standards. The Decision Number of the Ethics Committee is i-97/30.  

 

RESULTS 

Thirty patients were included in our study, of whom 13 were treated with dynamic 

fixation and 17 with rigid fixation (RF), aged 40-60 with a mean value of 49.3 + - 5.4 (RF 49.5 

± 5.4, DF 49.0 ± 5.5, 0.795) of whom 18 were women (60%) -RF 10 (58.8%), DF 8 (61.5%), 

p-0.880. The minimum follow-up period from the intervention was two years. We classified 

the fractures according to the AO classification. We had B1 type fractures in 11 (36%) patients 

- RF 9 (52.9%), DF 2 (15.4%), B2 type fractures in 9 (30.0%) patients - RF 5 (29.4%), DF 4 

30.8%), B3 type fractures in 7 (23.3%) patients - RF 2 (11.8%), DF 5 (38.5%), C1 type fractures 

in 2 patients (6.7%), RF 0 (0.0), DF 2 (15.4) %) and C3 type in 1 (3.3%) patient - RF 1 (5.9%), 

DF 0 (0.0%) (Table 1). 

In our study, the occurrence of infection as a complication was present in 2 (6.7%) 

patients. Both patients were treated with rigid fixation 2 (11.8%), while in dynamic fixation we 

did not have this complication 0 (0.0%). We had implant removal in 3 (10%) patients, of which 

2 (11.8%) had rigid fixation and 1 (7.7%) had dynamic fixation. (table 2) 

We demonstrated that patients in the group in which syndesmosis was treated with 

dynamic fixation had better AOFAS scores and modified visual analog scales based on the 

5Q5D5L questionnaire.  

The mean value of AOFAS score was 89.9 ± 13.9 (RF 88.6 ± 17.1, DF 91.6 ± 8.4, p = 

0.572). The mean value of VAS scale was84.5 ± 19.6 (RF 83.5 ± 21.7, DF 85.8 ± 17.2, p = 

0.762), with a value of 1 indicating the worst and 100 the best result. 
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Also, by analyzing the modified 5Q5D5L questionnaire, we obtained better results in 

most individual parameters in the group of patients treated with dynamic fixation compared to 

those treated with rigid fixation. The results are shown in Figure 1 and Figure 2, as well as in 

Tables 3 and 4.  

 

DISCUSSION 

Since dynamic fixation of syndesmosis is a relatively new technique, the current 

literature on this topic consists mainly of studies with small samples, such as ours. In our study, 

the minimum follow-up period was two years from the intervention. The most common fracture 

types according to the AO classification were B1 and B2. Surgical treatment of syndesmosis 

injury is an imperative in treatment, to prevent ankle instability and secondary osteoarthritis. 

Standard treatment involves the use of trans-syndesmotic screws. While the new technique is 

the use of dynamic fixation (The syndesmosis TightRope suture button) which is a permanent 

stabilization system composed of a nonabsorbable suture. A drill hole is made through all four 

cortices in a parallel manner along the transmalleolar axis, 1–2 cm above the ankle joint. A 

needle containing the pull-through suture is advanced through the drilled hole from a lateral 

approach. The suture pulls the oblong button longitudinally across the hole until it can be 

flipped and attached to the medial tibial cortex. The suture is tightly tied by hand to stabilize 

compression. In cases of Maisonneuve fracture, two Tightropes may be placed. The procedure 

requires anatomic fibular alignment, and thus associated fibular fractures usually undergo 

simultaneous reduction and internal fixation [8]. In their work, Westermann et al. demonstrated 

that dynamic fixation allows more movement and better self-centering of syndesmosis, which 

proves better anatomical reduction of syndesmosis [9]. In their study, Quamar et al presented 

16 patients with tibiofibular syndesmosis injury treated with dynamic fixation, with a follow-

up period of two years. The average AOFAS score was 86.88 + -11.49 [10]. Thorens and 
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McCaran in a similar study showed a mean AOFAS score of 93 with TightRope compared to 

the use of a trans-syndesmotic screw whose mean AOFAS score was 83 [8]. Colcuc et al. have 

proven in their study that dynamic fixation has a lower complication rate and earlier return to 

sports activities and their conclusion is that this method is especially recommended for highly 

active patients [11]. Some authors showed that the use of rigid fixation is associated with a 

higher reoperation rate compared to dynamic fixation, mainly due to screw removal [12]. 

Routine screw removal is also associated with a wound infection rate of 5–9% [13]. One of the 

advantages of dynamic fixation is that it does not require implant removal [12]. Some studies 

show osteolysis, an implant slippage, and tibial drill-hole enlargement with the use of dynamic 

fixation [14, 15]. Better AOFAS results when using dynamic fixation compared to a rigid type, 

indicate a higher level of satisfaction and functionality in patients treated with dynamic type of 

fixation, which suggests that dynamic fixation is a valid option in the treatment of these 

injuries. Benedikte et all. showed that five years after syndesmotic injury which was treated 

with either dynamic or rigid fixation, they found better AOFAS and OMA scores and they also 

found lower incidence of ankle osteoarthritis, in the dynamic fixation group [16–27]. Based on 

our results and the results of the above authors, we prove that there is a lower incidence of 

problems related to implants and the need for the implant removal with dynamic fixation, based 

on the results of AOFAS score, we notice better and faster recovery with dynamic fixation as 

well. However, we believe that it is desirable to do a randomized controlled trial with more 

parameters in the outcome reports in order to determine the long-term effects of the dynamic 

fixation method. 

Infection rate of patients who undergo surgical treatment of ankle fracture is 1–8%. 

Predisposing factors for occurrence of infection are: patient age, high-energy injuries, 

smoking, diabetes, open fracture, compromised soft tissue sheath, alcoholism [28, 29, 30]. 
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CONCLUSION 

Since our results show reduced incidence of infections in patients treated with dynamic 

fixation, a study that would show whether the use of dynamic fixation has an effect on reducing 

the incidence of infection in all operated ankles, should also be considered. The dynamic 

fixation system has a similar treatment result compared to rigid fixation. The rate of implant 

removal and infection is lower compared to the group treated with synedsmotic screw. 

Dynamic fixation is a modern and promising technique for surgical repair of ankle syndesmosis 

injury and can eventually replace traditional fixation with a trans-syndesmotic screw. In 

addition, there is a need for studies on the long-term effects of the Tightrope system. 

 

Conflicts of Interest: None declared. 
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Table 1. Demographic characteristics of study population 
 

Patient characteristics 
Total 

n = 30 

Rigid 

fixation 

n = 17 

Dynamic 

fixation 

n = 13 

p value 

Age, mean ± sd 49.3 ± 5.4 49.5 ± 5.4 49 ± 5.5 0.795 

Gender, female, n (%) 18 (60) 10 (58.8) 8 (61.5) 0.880 

Type of bone fracture, n 

(%) 

B1 11 (36.7) 9 (52.9) 2 (15.4) 

B2 9 (30.0) 5 (29.4) 4 (30.8) 

B3 7 (23.3) 2 (11.8) 5 (38.5) 

C1 2 (6.7) 0 (0.0) 2 (15.4) 

C3 1 (3.3) 1 (5.9) 0 (0.0) 
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Table 2. Complications 

Complications 
Total 

n = 30 

Rigid 

fixation 

n = 17 

Dynamic 

fixation 

n = 13 

p value 

Infection, n (%) 2 (6.7) 2 (11.8) 0 (0.0) 0.492 

Screw removal, n (%) 3 (10) 2 (11.8) 1 (7.7) 1.000 
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Table 3. EuroQol five-dimension questionnaire (EQ-5D) results  

 
Mobility Self-care Usual activities Pain/discomfort Anxiety/depression 

Level 1 Level 2 Level 1 Level 2 Level 1 Level 2 Level 1 Level 2 Level 3 Level 1 Level 2 

RF, n (%) 
14 

(82.4) 
3 (17.6) 16 (94.1) 1 (5.9) 

12 

(70.6) 
5 (29.4) 

11 

(64.7) 
5 (29.4) 1 (5.9) 

15 

(88.2) 
2 (11.8) 

DF, n (%) 
11 

(84.6) 
2 (15.4) 13 (100) 0 (0.0) 

10 

(76.9) 
3 (23.1) 8 (61.5) 5 (38.5) 0 (0.0) 

12 

(92.3) 
1 (7.7) 

 

RF – rigid fixation; DF – dynamic fixation  
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Table 4. Comparison of quality of life between patients treated with different procedures 

 

Score 
Total 

n = 30 

Rigid 

fixation 

n = 17 

Dynamic 

fixation 

n = 13 

p value 

VAS, mean ± sd 84.5 ± 19.6 83.5 ± 21.7 85.8 ± 17.2 0.762 

AOFAS, mean ± sd 89.9 ± 13.9 88.6 ± 17.1 91.6 ± 8.4 0.572 

 

VAS – visual analogue scale; AOFAS – American Orthopedic Foot and Ankle Society score 
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Figure 1. Rigid fixation (RF) 
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Figure 2. Dynamic fixation (DF)  

 


