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ABSTRACT

BACKGROUND: Syndesmosis injuries in ankle fractures can significantly impact patient mobility and recovery, making the choice of 
fixation method crucial for optimal outcomes. This study aimed to compare the quality of reduction and functional results between 
screw fixation and dynamic fixation in treating syndesmosis injuries in ankle fractures.

METHODS: This cohort study included 48 patients (28 males, 20 females) with an ankle fracture accompanied by syndesmosis 
injury. Twenty-four patients were treated with single-level TightRope fixation, while another 24 patients received single 3.5-mm corti-
cal screw fixation. The clinical outcomes were measured using the American Orthopaedic Foot & Ankle Society (AOFAS) score, the 
Olerud-Molander Ankle Score (OMAS), the Visual Analog Scale (VAS) score, and the Foot and Ankle Disability Index (FADI). 

RESULTS: The mean age of the patients was 37.3±15.1 years. The mean follow-up period was 27.6±13.5 months. There were no 
significant differences between the groups treated with syndesmotic screw or TightRope in terms of the mean postoperative one-year 
AOFAS score (89.0 and 86.0, respectively), OMAS (84.5 and 85.1, respectively), and FADI (85.4 and 86.8, respectively). The difference 
between preoperative and postoperative VAS scores was statistically significant (p=0.020). At the first-year follow-up, the median 
medial clear space was 4.3 mm (range: 2.1 to 5.7 mm) and 4.3 mm (range: 2.3 to 5.7 mm) in the two groups, respectively. The median 
tibiofibular clear space was 4.8 mm (range: 3.4 to 6.4 mm) in the screw fixation group and 5.1 mm (range: 4.0 to 6.8 mm) in the dynamic 
fixation group. Meanwhile, the median tibiofibular overlap was 7.8 mm (range: 4.2 to 10.4 mm) and 7.9 mm (range: 4.4 to 10.9 mm) for 
the screw fixation and dynamic fixation groups, respectively, one year post-surgery. 

CONCLUSION: The dynamic fixation method is as functional as the screw fixation method. Early full weight-bearing and improved 
pain control were noted as advantages of dynamic fixation compared to screw fixation.
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INTRODUCTION

Syndesmosis injury occurs in roughly 13% of patients with 
ankle fractures, typically resulting from external rotation and 
pronation injuries, and accounts for approximately 20% of 
ankle fractures requiring surgery.[1] Various surgical methods 

have been proposed for syndesmosis injury, alongside the de-
velopment of numerous surgical materials to achieve ankle 
joint stability.[2-4] Among the many techniques that can be 
used for syndesmosis stabilization, the most commonly rec-
ommended is the use of metal screws. However, some ques-
tions regarding the technical aspects of the procedure, such 
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as the optimal location for screw placement, the number of 
screws to be used, and the number of cortices to be crossed, 
have been addressed in recent guidelines.[5] Conversely, there 
is limited consensus on the use of bioabsorbable screws, syn-
desmotic staples, suturing techniques, and the timing for post-
operative immobilization, weight-bearing, and screw removal.
[5-7] Recent literature suggests that syndesmosis screw removal 
is not always necessary and should be evaluated on a case-
by-case basis, considering patient-specific factors and poten-
tial complications.[8,9] Screw removal often disadvantages the 
patient by requiring a second surgical intervention. Patients 
undergoing dynamic fixation do not need a second surgery to 
remove the hardware, which has significant implications for 
reducing healthcare costs and easing the burden on surgical 
waiting lists. Recently, elastic fixation materials have been used 
as an alternative to screws. Despite concerns about its biome-
chanical adequacy, the technique has several advantages over 
rigid fixation, including early full weight-bearing, better pain 
control, and more dynamic and physiological properties than 
screw fixation.[10-15]

The present study aimed to compare the quality of reduction, 
evaluate the clinical outcomes of screw fixation and dynamic 
fixation, and determine whether dynamic fixation offers ad-
vantages over screw fixation in patients with ankle fractures 
accompanied by syndesmosis injury. 

MATERIALS AND METHODS
This is a retrospective cohort study. In our clinic, both Tight-
Rope and screw fixation procedures are performed, and pa-

tients were randomly assigned to these groups. Patients aged 
65 years and above, with multiple traumas, open fractures, 
a history of ankle surgery, rheumatic diseases, or pilon frac-
tures, were excluded. The inclusion and exclusion criteria, 
along with the flow diagram of patient grouping, are provided 
in Figure 1. In the screw fixation group, there were two in-
stances of hardware failure, necessitating secondary surgery 
for screw removal in five patients. The dynamic fixation group 
experienced only one case of infection, which was managed 
conservatively without the need for additional surgical pro-
cedures.

The remaining 48 patients (28 males, 20 females) with syn-
desmosis injuries were evaluated. Single-level dynamic fixa-
tion material (the TightRope apparatus consisting of two 
metal Endobuttons-one round and one oblong-and a strand 
of No. 5 FiberWire® continuous loop) was used in 24 pa-
tients, where the buttons created a pulley effect. A pull-
through needle attached to the oblong button by two threads 
facilitated placement. The second group of 24 patients was 
treated using a single 3.5-mm cortical screw.

All patients underwent radiological and clinical assessments 
preoperatively, in the early postoperative period, at 4 and 8 
weeks, at 3, 6, and 12 months, and then annually. 

The three-sided (anteroposterior, lateral, and mortise) radio-
graphs and computed tomography (CT) scans were analyzed 
for reduction and measurement of the medial and tibiofibular 
clear space. 

Figure 1. Flowchart of participant inclusion in the study. 
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The healing status was assessed and categorized as non-
union, delayed union, partial union, or complete union. Syn-
desmosis implants were inspected and classified as intact, 
loose, broken, or removed. Clinical evaluations at one year 
postoperatively included comparisons using the American 
Orthopaedic Foot & Ankle Society (AOFAS) ankle-hindfoot 
score, the Olerud-Molander Ankle Score (OMAS),[16] and the 
Visual Analog Scale (VAS) for function and pain.[17] The pa-
tients were also assessed using the Foot and Ankle Disability 
Index (FADI) at a mean of 24 months postoperatively (range: 
12 to 38 months) regarding overall satisfaction, time to full 
weight-bearing, time to return to normal daily activities, and 
any reported complications. The FADI is a site-specific, self-
reported outcome measure designed to assess function after 
an ankle injury, including general and sports subscales.[18-21] 
All measurements were taken from an anteroposterior radio-
graph 1 cm proximal to the ankle joint.[22] The medial clear 
space (MCS), tibiofibular clear space (TFCS), and tibiofibu-
lar overlap (TFO) measurements were also recorded.[23] The 
study was approved by our hospital’s ethics committee (deci-
sion no: 337, date: January 24, 2023), and informed consent 
was obtained from each participant. 

Surgical Methods 

All surgeries were conducted with the patient in the supine 
position under spinal anesthesia. A tourniquet was applied 
to the ipsilateral thigh. Open reduction and internal fixation 
of the fibula or tibia were performed using the AO (Arbe-
itsgemeinschaft für Osteosynthesefragen) technique. Intraop-
erative evaluation of the syndesmosis injury was conducted 
with the hook test under fluoroscopy, following fixation of 
the fibula fracture. The distal fibula was laterally pulled using 
a bone hook, and excessive displacement of the adjacent tibia 
and fibula margins indicated that syndesmotic fixation was re-
quired, according to standard indications outlined in recent 
guidelines.[24] After assessing the syndesmosis injury, reduction 
was achieved using reduction forceps. Subsequently, all four 
cortices were drilled from the open lateral side at a 30-degree 
angle in front of the image-guided coronal plane, using a 3.5-
mm drill bit from the prepackaged set. If available, the drill hole 
was made through one of the empty plate holes. The leading 
needle was passed through the holes and out through the in-
tact medial skin along with the pull-through sutures, with only 
the white suture under tension and the other left slack to align 
the oblong button with the holes. Once the leading button 
passed through the medial tibial cortex, confirmed by imaging, 
the green and white pull-through sutures were used to toggle 
the oblong button while applying tension to the FiberWire® 
from the lateral side. After both buttons were seated flush 
with the bone, the free ends of the FiberWire® on the lateral 
side were hand-tied and cut to a length of 0.5 cm.

Follow-up

The same protocol was implemented for both surgical proce-
dures postoperatively. Short leg splints were applied to both 

groups, and all patients were mobilized with a walker after 
surgery. Splints were removed after three weeks, and patients 
in the dynamic fixation group were permitted partial weight-
bearing. Subsequently, the same physical therapy protocol 
was administered to both groups by the same physical thera-
pist starting in the third week. For patients undergoing screw 
fixation, the screws were removed after three months, after 
which they were allowed to bear full weight. In contrast, pa-
tients in the dynamic fixation group were permitted early full 
weight-bearing starting from the sixth week, emphasizing one 
of the key advantages of dynamic fixation over screw fixation.

Statistics

The normality assumption of the variables was tested using 
the Kolmogorov-Smirnov and Shapiro-Wilk tests. In the nor-
mality tests of the scales, skewness and kurtosis coefficients 
were also examined. Descriptive statistics of the variables are 
presented as median (min-max), and frequencies as n (%). For 
the univariate analysis of the variables, the Mann-Whitney U 
test and Wilcoxon signed-rank tests were used based on the 
type of variable and the assumptions’ availability. Statistical 
analyses were performed using IBM SPSS version 28.0 soft-
ware for Windows (IBM Corp., Armonk, NY, USA). Addition-
ally, a post hoc power analysis was conducted to determine 
the statistical power of the study. The effect size (Cohen's 
d) was calculated based on the differences in primary out-
come measures, resulting in an effect size of 1.0. With a to-
tal sample size of 48 (24 patients in each group), an alpha 
level of 0.05, and a desired power of 0.80, the power analysis 
confirmed that the study was adequately powered to detect 
significant differences between the two groups.

RESULTS
A total of 48 patients (28 males, 20 females) participated in 
the study, with 24 treated with screw fixation and 24 with 
dynamic fixation. The mean age of the patients was 37.3±15.1 
years, and the average follow-up period was 27.6±13.5 
months. Clinically, there were no statistically significant dif-
ferences between the screw fixation and dynamic fixation 
groups in terms of AOFAS ankle-hindfoot scores (89.0 and 
86.0, respectively), OMAS scores (84.5 and 85.1, respec-
tively), and FADI scores (85.4 and 86.8, respectively) at one 
year postoperatively (p>0.05). However, the postoperative 
VAS score was notably lower in the dynamic fixation group 
(1.0) compared to the screw fixation group (2.0), indicating 
better pain control (p=0.020). According to the Weber clas-
sification, for Weber B fractures, the screw fixation group had 
seven patients (range: 1-10), while the dynamic fixation group 
had five patients (range: 2-8) (p=0.500). For Weber C frac-
tures, the screw fixation group had 15 patients (range: 8-20), 
and the dynamic fixation group had 17 patients (range: 10-22) 
(p=0.450). For cases involving only soft tissue, both groups 
had two patients; the screw fixation group had a range of 0-3, 
and the dynamic fixation group had a range of 1-4 (p=0.700) 
(Table 1).
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Table 2. Intergroup evaluation and comparison of the preoperative and postoperative radiographic measurements

  Screw Fixation Dynamic Fixation
  (n=24) (n=24) p*

Medial Clear Space    

 Preoperative 7.9 (4.6-13.5) 7.7 (4.5-13.6) 0.197

 Postoperative 4.3 (2.1-5.7) 4.3 (2.3-5.7) 0.057

Tibiofibular Clear Space   

 Preoperative 7.2 (6.6-6.9) 7.3 (6.5-8.0) 0.878

 Postoperative 4.8 (3.4-6.4) 5.1 (4.0-6.8) 0.101

Tibiofibular Overlap   

 Preoperative 4.9 (3.8-5.3) 4.9 (4.0-5.2) 0.425

 Postoperative 7.8 (4.2-10.4) 7.9 (4.4-10.9) 0.155

*Mann-Whitney U test. Data are presented as median (min-max).

Table 3. Intragroup evaluation and comparison of the preoperative and postoperative radiographic measurements 

  Preoperative (mm) Postoperative (mm) p*

Screw Fixation (n=24)   

 Medial Clear Space 7.9 (4.6-13.5) 4.3 (2.1-5.7) <0.001

 Tibiofibular Clear Space 7.2 (6.6-6.9) 4.8 (3.4-6.4) <0.001

 Tibiofibular Overlap 4.9 (3.8-5.3) 7.8 (4.2-10.4) <0.001

Dynamic Fixation (n=24)   

 Medial Clear Space 7.7 (4.5-13.6) 4.3 (2.3-5.7) <0.001

 Tibiofibular Clear Space  7.3 (6.5-8.0) 5.1 (4.0-6.8) <0.001

 Tibiofibular Overlap 4.9 (4.0-5.2) 7.9 (4.4-10.9) <0.001

*Wilcoxon signed-rank test. Data are presented as median (min-max).

Table 1. Evaluation of the clinical outcomes

 Screw Fixation Group Dynamic Fixation Group p*

 (n=24) (n=24) 

Follow-up (months) 26.5 (7.0-49.0) 27.0 (8.0-50.0) 0.685

AOFAS Ankle-Hindfoot Score (12th month) 89.0 (73.0-94.0) 86.0 (73.0-96.0) 0.722

OMAS (12th month) 84.5 (70.0-95.0) 85.1 (75.0-90.0) 0.746

VAS Score (12th month) 2.0 (1.0-3.0) 1.0 (0.0-3.0) 0.020

FADI (12th month) 85.4 (70.0-94.0) 86.8 (78.0-98.0) 0.140

Classification 

Weber B  7 5 0.500

Weber C 15 17 0.450

Soft Tissue Only  2 2 0.700

AOFAS: American Orthopaedic Foot & Ankle Society; FADI: Foot and Ankle Disability Index; OMAS: Olerud-Molander Ankle Score; VAS: Visual Analog Scale.
*Mann-Whitney U test. Data are presented as median (min-max).
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Radiographic outcomes revealed no significant differences be-
tween the two groups. The mean postoperative medial clear 
space was 4.3 mm in both groups, the tibiofibular clear space 
was 4.8 mm in the screw fixation group and 5.1 mm in the 
dynamic fixation group, and the tibiofibular overlap was 7.8 
mm in the screw group and 7.9 mm in the dynamic group, 
with all parameters showing no statistically significant differ-
ences (p>0.05) (Table 2).

Both groups showed statistically significant improvements in 
radiological parameters such as MCS, TFCS, and TFO before 
and after surgery. These improvements were similar across 
both groups, indicating that both fixation methods were ef-
fective in achieving good radiographic outcomes (Table 3).

DISCUSSION
In our study, postoperative clinical and radiological outcomes 
were compared between patients with syndesmosis injury 
who underwent screw fixation and dynamic fixation. The re-
sults showed similar clinical outcomes between screw fixa-
tion and elastic dynamic fixation in terms of AOFAS, OMAS, 
and FADI scores. However, the dynamic fixation group dem-
onstrated better pain control and avoided the need for sec-
ondary surgery.

The long-term results were similar, but the elastic dynamic 
fixation method had fewer complications and allowed for 
earlier full weight-bearing, as supported by previous studies.
[25,26] On the other hand, Cottom et al. reported no differ-
ence between screw and dynamic fixation at six months.[13] 
In another study, Laflamme et al.[27] conducted a randomized 
controlled trial comparing percutaneous screw fixation and 
dynamic fixation and found no difference in AOFAS ankle-
hindfoot scores between the two groups postoperatively. 
The authors noted that OMAS was slightly improved in the 
dynamic fixation group at the 3rd, 6th, and 12th months, but 
this difference averaged only six points on a 100-point scale. 
The overall clinical outcome was found to be excellent in 
both groups. The results of our study were similar to those 
of previous studies.

Some authors have reported no difference in functional out-
comes between the two treatment modalities using the AO-
FAS ankle-hindfoot score.[10,13-15,26,28,29] Coetzee and Ebeling[11] 
reported that the dynamic fixation group had a higher AO-
FAS ankle-hindfoot score than the screw fixation group after 
a three-year follow-up period. Kim et al.[29] found the mean 
AOFAS ankle-hindfoot score to be 86.6 points in the screw 
fixation group and 88.1 points in the dynamic fixation group 
one year postoperatively. However, the researchers reported 
no statistically significant differences in radiological findings 
between the screw and dynamic fixation groups one year af-
ter surgery. In the current study, the TFCS was 4.8 mm in 
the screw fixation group and 5.1 mm in the dynamic fixation 
group one year after surgery, while the TFO was 7.8 mm in 

the screw fixation group and 7.9 mm in the dynamic fixation 
group. The corresponding MCS value was 4.3 mm for both 
groups. Clinically, the median AOFAS ankle-hindfoot score 
was 89.0 in the screw fixation group and 86.0 in the dynamic 
fixation group one year postoperatively. 

Kocadal et al.[28] reported that restoring fibular rotation after 
syndesmotic injuries via screw fixation can be problematic and 
that the syndesmotic space can be better maintained with the 
dynamic fixation technique. Sanders et al.[30] obtained similar 
functional results using two tricortical syndesmosis position 
screws or a single flexible TightRope. However, the rate of 
malreduction and reoperation was higher in the third postop-
erative month with screw fixation. In our study, similar reduc-
tion quality was found in both groups.

The limitations of our study include its retrospective design 
and the exclusion of physical parameters such as gait analy-
sis. Additionally, radiological parameters were not compared 
with the contralateral side, and routine CT scans to verify 
the accuracy of postoperative reduction were not performed. 
The study design did not allow for the assessment of malre-
duction and functional outcomes. Future research should in-
clude larger sample sizes, longer follow-up periods, and more 
comprehensive assessments.

CONCLUSION

Both dynamic fixation and screw fixation are effective in 
treating ankle fractures with syndesmotic injury. Elastic dy-
namic fixation offers advantages such as avoiding secondary 
surgery, allowing early full weight-bearing, and providing bet-
ter pain control, making it a viable alternative to traditional 
screw fixation.
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Syndesmotic yaralanmalı ayak bileği kırıklarının tedavisinde vida fiksasyonu ile dinamik 
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AMAÇ: Syndesmosis yaralanmaları ayak bileği kırıklarında, hastanın hareketliliği ve iyileşmesi üzerinde önemli bir etki yaratabilir. Bu çalışmanın amacı, 
ayak bileği kırıklarında syndesmosis yaralanmalarının tedavisinde vida fiksasyonu ile dinamik fiksasyon arasındaki redüksiyon kalitesi ve fonksiyonel 
sonuçları karşılaştırmaktır.
GEREÇ VE YÖNTEM: Bu çalışma ayak bileği kırığı ile birlikte syndesmosis yaralanması olan 48 hastanın (28 erkek, 20 kadın) kohort çalışmasıdır. 
Yirmi dört hasta tek seviyeli TightRope fiksasyonu ile tedavi edilirken, diğer yirmi dört hasta tek 3.5 mm kortikal vida fiksasyonu ile tedavi edildi. 
Klinik sonuçlar Amerikan Ortopedik Ayak ve Ayak Bileği Derneği (AOFAS) skoru, Olerud-Molander Ayak Bileği Skoru (OMAS), görsel analog skala 
(VAS) skoru ve Ayak ve Ayak Bileği Engellilik İndeksi (FADI) kullanılarak ölçüldü.
BULGULAR: Hastaların ortalama yaşı 37.3∓15.1 yıl idi. Ortalama takip süresi 27.6∓13.5 ay idi. Vida fiksasyonu veya TightRope ile tedavi edilen 
gruplar arasında ortalama postoperatif  bir yıllık AOFAS skoru (sırasıyla, 89.0 ve 86.0), OMAS (sırasıyla, 84.5 ve 85.1) ve FADI (sırasıyla, 85.4 ve 
86.8) açısından anlamlı fark yoktu. Preoperatif  ve postoperatif  VAS skorları arasındaki fark istatistiksel olarak anlamlıydı (p=0.020). Birinci yıl takipte, 
ortalama medial aralık vidalı grupta 4.3 mm (aralık: 2.1 ile 5.7 mm) ve dinamik fiksasyon grubunda 4.3 mm (aralık: 2.3 ile 5.7 mm) idi. Ortalama 
tibiofibular aralık vida fiksasyon grubunda 4.8 mm (aralık: 3.4 ile 6.4 mm) ve dinamik fiksasyon grubunda 5.1 mm (aralık: 4.0 ile 6.8 mm) idi. Bu 
arada, ortalama tibiofibular örtüşme vidalı fiksasyon ve dinamik fiksasyon gruplarında sırasıyla 7.8 mm (aralık: 4.2 ile 10.4 mm) ve 7.9 mm (aralık: 
4.4 ile 10.9 mm) idi.
SONUÇ: Dinamik fiksasyon yöntemi, vida fiksasyon yöntemi kadar fonksiyoneldir. Dinamik fiksasyonun vida fiksasyonuna göre erken dönemde tam 
yük taşıma ve iyi ağrı kontrolü gibi avantajları not edilmiştir.

Anahtar sözcükler: Ayak bileği; kırık; syndesmosis; tightrope fiksasyonu; vida fiksasyonu.
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