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Abstract
Background
Ankle joint stabilization with fixation following an injury has been the practice for ankle injuries requiring
stabilization. When syndesmotic screws are used to stabilize the ankle joint, the current practice encourages
the removal of these screws. However, this study was performed to evaluate the outcomes of patients treated
with these screws, with the view to challenging routine screw removal.

Methodology
This was a retrospective study analyzing the records of 52 patients who had been treated with the
syndesmotic screw over a two-year span.

Results
Of the 26 patients who did not retain the screw, 84.6% (n = 22) had it removed based on the advice of the
surgeon as per the current practice. In total, 19 (73.1%) of these patients had suffered at least
one complication over the two procedures. Conversely, of the 23 patients who had retained the screw
through one procedure, 14 (60.7%) had at least one complication.

Conclusions
Routine syndesmotic screw removal is associated with increased risks of complications compared to
retaining the screws, in addition to not producing a superior outcome for the patients.
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Introduction
The ankle joint, one of the most complex joints in the body, is formed by the distal medial surface of the
fibula and the distal surface of the tibia articulating with the talus underneath. This joint is strengthened by
syndesmotic ligaments, and as such is described as a syndesmotic joint. This joint is important as it
transmits the axial load of the body through the ankle to the foot.

Roughly about 14% of ankle fractures are associated with distal tibiofibular syndesmotic disruption [1].
Following fixation of fractured fragments, additional stability to the joint is achieved by the use of the
syndesmotic screw.

No significant difference was noticed in the use of stainless steel and titanium screws [2]. Although stronger
resistance to shear stress was provided by the 4.5 mm screw [3], there was no notable biomechanical
advantage [4]. Further, it was also believed that the level at which the screw was placed did not have an
effect on the outcome [5]. In biomechanical terms, two screws afforded more stability compared to one [6]
and can be utilized for more proximal fibular fractures such as Dupuytren and Maisonneuve, as well as
neuropathic fractures in diabetics [7]. However, there was no advantage when bioabsorbable and stainless
screws were compared [8-10].

Ultimately, the range of motion or outcome is not affected by the position of the foot during screw fixation
[11,12]. Post-fixation computerized tomography (CT) imaging in roughly 50% of patients showed that
appropriate anatomical reduction was not achieved [13,14], which, in turn, had a knock-on effect
on outcomes [15-17].

Traditionally, the screw was removed after three months because it was thought to cause pain during
weight-bearing and obstruct the normal ankle function [18,19]. Some have also argued that removal was
necessary to attain the final anatomic reduction [20]. Yet, other studies have shown that the removal of the
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syndesmotic screw does not improve the functional outcome or range of motion [21-25].

One-year post-procedure tibiofibular clear space revealed that there was no significant difference between
patients who had had the synsdesmotic screw retained and those who did not [23,25]. However, some
authors have provided evidence that tibiofibular diastasis has been noticed following the removal of the
syndesmotic screw [26-28].

This study aimed to evaluate the outcomes of patients treated with syndesmotic screws, with an emphasis
on the complications experienced by patients and to challenge the need for routine syndesmotic screw
removal.

Materials And Methods
This study was conducted by retrospectively reviewing the records of patients who had undergone treatment
for ankle injuries between 2019 and 2020 at Dorset County Hospital. Patients included in the study
involved those who had been treated with syndesmotic screws for their ankle injuries.

The retrospective design was adopted to illustrate clearly which practice was deemed appropriate, as some
of these patients were reviewed at a later date in the clinic. The patient population comprised those who had
(1) Weber B and (2) Weber C fractures. Patients who were treated with button-type ankle fixation were
excluded.

Data for the study were gathered by reviewing data and electronic records for patients who underwent
surgical treatment for ankle injuries with screw fixation over a period of two years to compare their
outcomes.

Results
In total, 52 patients, comprising 21 males and 31 females, over a period of two years between 2019 and 2020
were managed with screws for injuries related to the ankle joint. Inclusion for this study was based on
patients who had undergone ankle reduction and treatment that utilized the syndesmotic screw. One patient
was excluded from the study as they were treated with suture button fixation following their ankle injuries.

Patients were aged between 20 and 86. Of all patients treated, 31 (59.6%) were reduced with one screw,
another 20 (38.4%) were reduced with two screws, and one (1.9%) was reduced with three screws.

Ankle injury classifications reduced with the syndesmotic screw comprised Weber type B (n = 35; 67.3%) and
Weber type C (n = 17; 32.7%) fracture classifications.

Overall, 26 of 52 patients had a subsequent procedure to have their syndesmotic screws removed while
23 patients retained the syndesmotic screw. There was no documentation regarding the outcome for three
other patients.

As illustrated in Figure 1, most patients (n = 22; 84.6%) had had their syndesmotic screw removed due to the
preference of the surgeon, which could be implied explicitly by informing the patient that the screw had to
come off later (probably mirroring current practice) or implicitly by persuading the patient to conform to
current treatment practice as a means to a better outcome. Four (15.4%) patients had to undergo a
subsequent syndesmotic screw surgery based on their presenting complications, whereas one (3.8%) patient
was documented to have the syndesmotic screw removed by choice. Further, two (7.7%) had to have a
subsequent procedure due to metalwork issues.
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FIGURE 1: Documented reason for screw removal.
SP: surgeon’s preference; MWI: metalwork issues; TfC: treatment for complications; PC: patient’s choice

Collated data revealed that of the 26 patients who had had the syndesmotic screw removed, 19 (73.1%)
suffered at least one complication from either the initial procedure, the subsequent procedure, or both.
Figure 2 depicts the number of patients who experienced at least one complication following the initial
and/or subsequent procedure for patients who had the syndesmotic screw removed with 10 (38.5%) and 11
(42.3%), respectively.

FIGURE 2: Complications following initial and subsequent procedures.
SR Total: total number of patients who did not have the screw retained; C 1: number of patients who had
complications following screw fixation; C 2: number of patients who had complications following screw removal

As illustrated in Figure 3, 14 (60.7%) of 23 patients had experienced at least one complication.
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FIGURE 3: Complications for patients who had the screw retained.
SNR: total number of patients who had syndesmotic screw retained; C: number of patients who had complications
following screw retention

From the data analyzed, it was evident that most of these complications could have been avoided as many of
the screws were removed due to what was recommended to the patients.

Nevertheless, there were complications that were observed to be peculiar to patients who did not have the
screw retained. Some of these complications, following removal of the syndesmotic screw, were wound
dehiscence (7.7%), limp (3.8%), wound ulcer (7.7%), and clicking within the joint (3.8%). Further, other rare
but significant complications noted in the wake of screw removal were syndesmotic joint widening (19.2%),
pain over the medial aspect of the ankle post-screw removal (3.8%), feeling of instability/loose body around
the ankle joint (11.5%), superficial peroneal nerve weakness, and weak inversion/plantar flexion (11.5%).
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In contrast, patients who had the syndesmotic screw retained experienced mottling (8.7%), antalgic gait
(4.3%), and forward subluxating equinus (8.7%), in addition to the commonly observed complications.

Overall, 34.6% of patients who did not have the syndesmotic screw retained suffered minimal or no
complications. However, 15.4% of these patients had broken the screw between four and six months after
the first procedure, whereas 56.5% of patients who had the syndesmotic screw retained experienced minimal
or no complications without any documented effect on the eventual patient outcome.

From the above, it is clearly evident that there were more complications experienced by patients who did not
have the syndesmotic screw retained. Further, some of the patients who had retained the screws did so due
to the complications they suffered after the fixation procedure, further buttressing the point that routine
screw removal is not necessary but should only be carried out when there are clear indications for it as it
carries more risks of undesirable outcomes and complications.

Discussion
The study revealed that routine removal of the syndesmotic screw carried a higher risk of complications at
42.3% compared to the 39% of patients who had had the syndesmotic screw retained.

In considering complications one must bear in mind that inherent in all surgical procedures is some degree
of complications. The fixation of the ankle with the syndesmotic screws is no different as over the course of
this study some complications were noted to be common following the procedure irrespective of whether the
syndesmotic screw was retained. Some of these include stiffness, joint ache and pain, swelling, muscle
wasting, tight calf, and chronic regional pain syndrome. Others included wound breakdown and infection.

After following 30 patients for a period of 36 months, De Souza et al. [29] demonstrated that it was more
beneficial to have the syndesmotic screw retained.

There are studies showing that the removal of the syndesmotic screw does not improve the functional
outcome or range of motion [21-25]. Removal of the syndesmotic screw is complicated by surgical site
infection (SSI) in up to 9% of cases [25]. Because of the high complication rate, it would be beneficial to
remove the screw only if the patient experienced difficulties.

Pogliacomi et al. [23] demonstrated it was not prudent to not retain the syndesmotic screw, citing an
increased risk to patients of syndesmotic diastasis, even as Kaftandziev et al. [24] opined that the patients
who retained the syndesmotic screw fared better, despite the screw being broken. Further, a similar
conclusion was arrived at by Manjoo et al. [22] who observed that broken screws did not result in an adverse
effect on outcomes as broken screws had similar or improved outcomes over intact screws.

This study was limited by the number of patients included in the study. Further, a multicenter study would be
advocated, in addition to a study design that actively follows the patients and monitors changes in
symptoms and clinical presentations. A prospective randomized trial would be invaluable in evaluating the
outcome for both groups of patients.

Conclusions
This study revealed a higher complication rate for routine screw removal compared to screw retention. In
fact, the rate of complications was noticed to be much lower in the group of patients that had had the
syndesmotic screw retained.

To this end, routine screw removal as the standard of practice needs to be discouraged. This would eliminate
the added burden of the suffering patients have to experience when injuries requiring fixation of the ankle
occur as there was no evidence of superior outcomes from non-retention of the screw. Overall, the gains
from this method of practice would be astronomical not only in clinical terms but also in economic terms.

However, this study was limited by patient size and the fact that it was a non-randomized study. As stated in
the discussion, a multicenter study adopting the double-blind approach would be useful in driving home the
fact that routine syndesmotic screw removal is a practice that should cease.
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