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Abstract

Objective: The aim of this study was therefore to compare the functional results obtained by the suture button and
transindesmal screw fixation techniques in the treatment of tibiofibular syndesmosis lesions.

Methodology: This is a retrospective study based on a systematic review with meta-analysis registered with the International
prospective register of systematic reviews (PROSPERQO) under ID CRD42024512033in order to improve the quality and
suitability of the results to the proposed objectives.

Results: A total of 185 articles were selected during the search process; after excluding those published more than 15 years
ago, 54 remained. Analysis of the title and abstract allowed 35 articles that did not correspond to the objective of this study
to be excluded. A complete reading of 19 articles was carried out, 13 of which were excluded because they did not meet the
inclusion criteria, and finally 6 were selected for the article.

Discussion: The American Orthopaedic Foot and Ankle Society (AOFAS) is a form of clinical and functional assessment for
the ankle and hindfoot. In all the studies used for analysis, patients in the SB group had a slightly better score when compared
to the SS group. The suture button was also related to a better post-operative VAS (pain analogue scale) index, fewer
complications, loosening or need for reoperations.

Conclusion: It can be concluded that suture button therapy is as reliable and reproducible as the screw method, and can even
be used as an alternative with similar clinical results. It is still controversial as to which is the best option, but lower rates of
second procedures, lower patient and clinical costs and faster loading times were found with suture-button therapy. It may be
more beneficial for patients, and consequently for orthopaedic surgeons, to opt for dynamic fixation rather than the usual
and traditional static fixation.
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Introduction high incidence of associated syndesmophyte injuries.
Syndesmosis fixation consists of the surgical insertion
of a syndesmotic screw through the fibula into the
tibia with the aim of reduction as the ligaments
undergo the healing process [2,3]. Ligament healing
takes place within 8 to 12 weeks, including the
functional regenerative process: gradual
biomechanical capacity in view of the severity of the
injury, thus questioning the redundancy of whether
or not the orthopaedic implant needs to remain in
place [3,4,5]. In light of this, the removal of this screw
is discussed due to the possibility of a proposed
reduction in range of motion and the presence of
unnecessary hardware. In addition to another theory

Syndesmosis is the result of ankle rotational
mechanisms commonly associated with ankle
fractures. It reflects a prevalence of 40% of trauma
patients with syndesmotic injury, also referred to as
distal tibiofibular instability. Isolated ligament
injuries are rare and mostly result from sports
practice, which can have repercussions on the
functionality of the joint, making early diagnosis and
appropriate  treatment essential, especially in
association with ankle fractures [1]. There is no
precisely established standard therapeutic protocol,
given the high prevalence of ankle fractures and the
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which supports the defense of screw breakage over
time by raising the question of limiting the normal
movement of rotation and translation of the fibula in
the distal tibio-fibular joint which occurs during
weight bearing, leading some professionals to adopt
routine removal as a standard treatment procedure
(6,7].

On the other scientific side, there is an orthopedic
class in favor of retaining screws, weighing up the fact
that there is no significant improvement in functional
results and the unnecessary submission to another
surgical procedure, which includes: tissue recovery,
increased costs, time off work, possible surgical risks,
infection and scar aesthetics, since it is a fact that all
surgery generates an endocrine-metabolic response to
trauma, albeit smaller and less invasive [8]. The main
therapeutic choice for syndesmotic injuries associated
with ankle fractures has been static fixation using a
syndesmotic screw. This can be metallic or
bioabsorbable, of different diameters and lengths and
inserted in different positions. However, in recent
years, the use of the dynamic suture button technique
has been considered instead of screws. This technique
involves fixing the syndesmosis using a trans-
syndesmotic fiber thread fixed with knotless sutures,
regularly on a fibular plate. Its main advantage is that
it allows physiological movement between the tibia
and fibula while maintaining a correct reduction, as
well as eliminating the need to remove the implant,
which is one of the biggest disadvantages of static
fixation [1,2,3,18,21,23,24,25,26]. The aim of this
study was therefore to compare the functional results
obtained by the suture button and transdermal screw
fixation techniques in the treatment of tibiofibular
syndesmosis lesions.

Methodology

This is a retrospective study based on a systematic
review with meta-analysis registered with the
International prospective register of systematic
reviews (PROSPERO) under 1D
CRD42024512033in order to improve the quality
and suitability of the results to the proposed
objectives.

Database and Bibliographic Survey

This study followed the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA)
reporting guideline9 and is a retrospective study
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carried out wusing a systematic review with
METANALYSIS. The search was carried out using
the following search terms in the PubMed, EMBASE,
Scopus, Ovid and Cochrane Library databases. A text
search strategy was employed using the search
sequence syndesmosis injury OR syndesmosis injury,
excluding all articles not pertaining to the ankle. As
this was a meta-analysis of published studies, there was
no need for approval by the ethics committee or
institutional scientific review board. The reference
lists of the included and previously published articles
were searched for more relevant studies that met the
eligibility criteria. In order to select the studies, the
inclusion criteria were studying whose sample
included patients with tibiofibular syndesmosis
lesions treated using the suture button and
transdermal screw procedures. Studies with other
approaches were excluded from the search.

We sought to analyze the applicability of the surgical
procedure in the approach to tibiofibular syndesmosis
injuries, such as eligibility criteria for the procedure,
associated risks and benefits, correlation between the
procedure and functionality after surgery or length of
hospital stay after the procedure. Three independent
reviewers applied the eligibility criteria and selected
the studies for inclusion in the systematic review. The
researchers were blind to each other's decisions.
Information on study design, study methodology,
participant demographics (age, gender), baseline
characteristics (degree of injury, previous surgeries)
was extracted from the studies. The Systematic Review
Data Repository-Plus software tool was used. It was
also decided to use the Cochrane risk of bias tool for
greater reliability of the results. The results were
synthesized qualitatively and by combining data from
individual studies that addressed the associated
benefits and/or risks.

Results

A total of 185 articles were selected during the search
process; after excluding those published more than 15
years ago, 54 remained. Analysis of the title and
abstract allowed 35 articles that did not correspond to
the objective of this study to be excluded. A complete
reading of 19 articles was carried out, 13 of which
were excluded because they did not meet the
inclusion criteria, and finally 6 were selected for the
article (Figure 1).
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Figura 1 - Studies selected according to the PRISMA methodology

Figure 1: Studies selected according to the PRISMA methodology

The six articles selected featured patients diagnosed
with tibiofibular syndesmosis injuries who underwent
treatment using a suture button or transindesmal
screw. Functional assessment was carried out using
the Ankle Hindfoot Scale of the American
Orthopaedic Foot and Ankle Society (AOFAS), as
well as the VAS (Analog Pain Assessment) and OMAS
(Olerud-Molander Ankle Score) scales, which have
been relaxed in some studies. A total of 390 patients
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were included. Of these, 211 underwent the surgical
procedure for tibiofibular syndesmosis injury using
the suture button (SB) technique and 179 using the
transindesmal screw (SS). Table 1 shows the articles
selected and their results (Table 1). Table 2 contains
the American Orthopaedic Foot and Ankle Society
(AOFAS) post-operative score after one year of the
procedure [10,11,12,13,14,15].



https://bioresscientia.com/

Clinical Interventions and Clinical Trials

ISSN:2993-1096 BioRes Scientia Publishers

Table 1: Resultados obtidos pelos estudos selecionados.

Study Approach Patients F/M Results
Grove e coli suture button 16/ 27 American Orthopaedic Foot and Ankle Society (AOFAS); Olerud-
Syndesmosis Molander Ankle Score (OMAS) e o RAND-36 Item Health Survey
screw fixation for Quality-of-Life (RAND-36)
Kurtogluv suture button 22/47 Complications, interval to weight bearing, fracture pattern,
has heard Syndesmosis postoperative American Orthopedic Foot and Ankle Society
screw fixation (AOFAS) score, Foot and Ankle Disability Index (FADI) scores
Saves e coli suture button 33/64 American Orthopedic Foot and Ankle Society (AOFAS); Olerud-
Syndesmosis Molander Ankle (OMA); EuroQol-5D15 index (EQ-5D); visual
screw fixation analog scale (VAS); range of motion; complications.
Kocadal is suture button 19/33 American Orthopaedic Foot and Ankle Society (AOFAS); avaliacio
col Syndesmosis radiologica.
screw fixation
Xu e col suture button 43/33 American Orthopedic Foot and Ankle Society (AOFAS); AO
Syndesmosis classification; Olerud-Molander Ankle Score; complications
screw fixation
Andersen et suture button 23/30 American Orthopedic Foot & Ankle Society (AOFAS); Olerud-
al Syndesmosis Molander Ankle (OMA), the visual analogue scale (VAS) and the
screw fixation EuroQol-5D Index (EQ-5D) and VAS.

Table 2: American Orthopedic Foot and Ankle Society (AOFAS) postoperative score 1 year after the procedure.

Study Sample Age Screw fixing | suture button
Lehtola e co 43 patients | 45 years 88 + 7.1 78 +- 17
Kurtogluv has heard | 69 patients | 37 years 84 + 10 86 + 10
Saves e coli 97patients | 45 years 87+ 6 96 + 7
Kocadal is col 52 patients | 44,8 years | 86,1 +- 14 88,4 +- 9,2
Xu e col 76 patients | 38,9 years | 90.6 +- 13,8 91.1 +- 10
Andersen et al 53 patients | 40 years 86 +9 96 + 10

Figure 2 shows the American Orthopaedic Foot and Ankle Society (AOFAS) analysis of the functional assessment
of patients undergoing treatment for tibiofibular syndesmosis lesions [10,11,12,13,14,15].

Experimental Control
Study Total Mean SD Total Mean SD
Lehtola et al 43 8800 71000 43 78.00 7.0000
Kurtoghw et al 69 84.00 10.0000 69 856.00 10.0000
Reeder et al 97 8700 60000 97 96.00 7.0000
Kocadal et al 52 86.10 140000 52 8840 92000
Xuetal 76 90.60 138000 76 91.10 10.0000
Andersen et al 53 8600 90000 53 96.00 10.0000
Common effect model 390 390

Random effects model
Heterogeneity. /“ = 96%, t° = 50.2081, p < 0.01

Weight Weight
Mean Difference MD 95%-Cl (common) (random)
—#*— 1000 [ 7.02; 12.98] 163% 169%
200 [-534; 1.34) 130% 16.7%
- i 900 [-10.83,-7.17] 429% 174%
—l— 230 [-685; 2.25) 70%  16.0%
BB 050 [-433 333 98%  164%
=i 1000 [1362,638]  11.0%  166%
o -3.81 [-5.01;-260] 100.0% -
Eﬁ_’ -2.31 [-8.16; 3.53] - 100.0%

0 5 0 5 10

Figure 2: Grafic forest

In the randomized clinical trial by Lehtola et al,10 21
patients underwent the suture button (SB) procedure
and 22 underwent screw fixation of the syndesmosis
(SS). The patients selected were skeletally mature with
PER 4/Weber C ankle fractures. Of the patients in
the SB group, 14.2% had an inadequate reduction at
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some point during follow-up, while for the SS group
this figure was 28.5%. The mean OMAS (Olerud-
Molander Ankle Score) was 88 in the SS group and
78 in the SB group (difference between the two of 7.1,
95% CI:-7.0-21.1, P=0.32). In relation to the RAND-
36 (Health Survey for Quality-of-Life) when assessing
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physical function, the results were similar between the
groups, with values of 68 ( -27.7) and 77 ( -23.4) for
suture screw and suture button, respectively. In the SS
group, the screw was removed in 4 patients, 1 was
broken, all the others showed signs of loosening,
however, asymptomatic. In the SB, 2 showed signs of
osteolysis, asymptomatic. Kurtoglu et alll presented
a retrospective study of 43 patients who underwent
the suture button procedure (SB) and 26 syndesmosis
screw fixation (SS). The average postoperative Foot
and Ankle Disability Index (FADI) score was 79
(range 65-90) in the single suture button group and
77 (range 55-90) in the screw group. The AOFAS
index was 86 +- 10 for the SB group and 84 +- 10 for
the SS group. In the randomized clinical trial by
Raeder et al12, 47 patients were included in the SB
group and 47 in the SS group. The SB group had an
AQOFAS score of 100 (interquartile range (IQR) 92 to
100), while in the SS group this value was 90 (IQR 85
to 100). The mean OMA score was higher in the SB
group, 100 (IQR 95 to 100) and 95 (IQR 75 to 100)
in the SS group. After five years, there was no
difference in the VAS index, EQ-5D (EuroQol-5D15
index). Ankle dorsiflexion capacity was better in the
SB group.

In the study by Kocadal et all3, 26 patients
underwent SS and 26 underwent SB. The mean
AQFAS score was 88.4 + 9.2 in the suture button
fixation group and 86.1 + 14.0 in the screw fixation
group (P = .4). In the SS group, the implant was
removed in 10 patients. The average removal period
was 12.4 + 5.1 (range 7 to 23) weeks. Screw breakage
occurred in 1 patient. Another patient developed
reflex sympathetic dystrophy and was treated
conservatively. The study pointed out that although
the functional results of the two techniques were
similar, restoring fibular rotation after syndesmotic
injuries via screw fixation can cause problems. In the
retrospective study by Xu et al14, 34 patients took part
in the SB group and 42 in the SS group. With regard
to complications, the suture button group reported 1
case of implant irritation, 2 cases of recurrent diastasis
of the distal tibiofibular syndesmosis, 2 cases of deep
vein thrombosis and 1 case of surgical site infection.
In the syndesmotic screw group, there were 2 cases of
implant irritation, 2 cases of implant loosening and
breakage, 1 case of deep vein thrombosis. The total
weight bearing time was shorter in the suture button
group than in the syndesmotic screw fixation group.
In the randomized clinical trial by Andersen et all5,
the mean AOFAS score was higher in the SB group
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(96 [interquartile range, or IQR, 90 to 100] versus 86
[IQR, 80 to 96]; p = 0.001) for the SB group.

Discussion

The American Orthopaedic Foot and Ankle Society
(AOFAS) is a form of clinical and functional
assessment for the ankle and hindfoot. In all the
studies used for analysis, patients in the SB group had
a slightly better score when compared to the SS group.
The suture button was also related to a better post-
operative VAS (pain analogue scale) index, fewer
complications, loosening or need for reoperations
[10,11,12]. Removal of the syndesmotic screw is a
short surgical procedure, usually lasting less than an
hour. The use of prophylactic antibiotics is therefore
not routinely used. Infectious complications have a
surgical site infection (SSI) rate of up to 9%. With the
relatively high complication rate of screw removal in
mind, it could be beneficial to retain them or remove
them only if the patient presents difficulties [16,17].
The bony ankle joint corresponds to the articulation
of the tibia and fibula with the talus. The ligamentous
stability of the joint comes laterally from the anterior
talofibular ligament, the calcaneofibular ligament and
the posterior talofibular ligament; proximally from
the tibiofibular syndesmosis; medially from the
deltoid ligament and circumferentially from the joint
capsule. Syndesmosis is defined as a fibrous joint
made up of adjacent bones connected by ligaments or
membranes. The tibiofibular syndesmosis is made up
of four ligamentous structures: the anterior and
posterior tibiofibular ligaments, the transverse
ligament and the interosseous membrane [18].

The anterior tibiofibular ligament, trapezoidal in
shape and wide, lies superior to the anterior arch of
the ankle joint and runs postero-inferiorly from the
tibia to the fibula. The posterior ligament is similar in
shape to the anterior ligament and is located
superiorly to the posterior arch, running
anteroinferiorly from the tibia to the fibula.
Posteriorly, there is the transverse ligament, which is
thick and round and extends horizontally from the
tibia to the fibula. Now, on to the interosseous
membrane, it extends from the tibia to the fibula,
running most of the length of both bones, fusing with
the anterior and posterior tibiofibular ligaments.
Strong but flexible, it provides a certain degree of
elasticity during walking. If the ankle is fully flexed,
the syndesmosis is put under strain, and if an external
rotation force is added to this joint, there is a greater
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risk of rupture [18,19]. This injury often occurs due
to a lateral force superimposed on an ankle that is
dorsiflexed. This force causes the talus to press against
the distal fibula, is transmitted and applies pressure to
the syndesmosis. This tension causes a series of
injuries that depend on the degree of force applied.
The first injury is a rupture of the anterior tibiofibular
ligament, accompanied by the interosseous
membrane. If too much force is applied, the next to
break is the posterior tibiofibular ligament, followed
by medial damage to the deltoid ligament. In some
cases, a spiral fracture of the proximal fibula can
occur, called a Maisonneuve fracture [18].

The most common mechanisms causing injury to the
syndesmosis are hyper dorsiflexion and external
rotation, while inversion, eversion, plantar flexion,
pronation and internal rotation are less common.
These injuries commonly occur in high-impact sports
activities, such as skiing and soccer, or in low-impact
accidents, such as falling down a flight of stairs or
slipping on ice [20,21]. It is essential to identify a
syndesmosis injury in order to develop a therapeutic
plan with the best results and a good recovery. Its
diagnostic investigation includes a clinical and
radiological assessment. Physical examinations can
show tenderness during palpation of the anterior
surface of the ankle, felt over the interosseous
membrane, the anterior and posterior tibiofibular
ligaments [19]. Clinically, it is difficult for patients to
have swelling and bruising, but they do present with
ankle instability, pain in the medial ankle joint and
pain during loading in the anterior distal part of the
tibia and fibula. If the individual is unable to perform
a compression test or a single-leg jump, X-rays should
be taken to rule out a possible fracture. If there is no
fracture but there is diastasis, the patient can be
followed up with an orthopedist for a grade 3 injury
[22,23]. If there is no diastasis or fracture, it could be
a grade 1 or 2 injury, and ultrasound scans should be
carried out to determine the extent of the injury to
the tendon. If a partial tear of the anterior tibiofibular
ligament is observed, it is a grade 1 injury and can be
followed up conversationally. Now, if you see a
complete rupture of the ligament, you have a grade 2
injury and are referred to an orthopedist. If
ultrasound images are not available at the time, the
joint should be immobilized, referred to the
orthopedist and MRI images obtained [24,25].
Currently, there are static and dynamic surgical
methods that can be used for stabilization. The main
aim of both methods is to restore the ankle to its
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original anatomical structure. This restructuring
allows the syndesmosis to heal properly. The first step
in preventing post-traumatic arthritis is to reduce the
fibula in the fibular notch [24,25,26,27]. For years,
the syndesmotic screw has been the main therapeutic
method for stabilizing syndesmosis injuries. However,
an inflexible screw to re-establish the dynamic
function of the syndesmotic ligaments is unnatural, as
well as preventing a rapid return to a full range of
movement and weight bearing [19,28]. With regard to
the surgical procedure, the screw is inserted parallel to
the tibiotalar joint, avoiding displacement of the
fibula, and is generally placed 2 to 4 centimeters above
the tibial pilon and at an anteromedial angle of 30
degrees. This angle provides adequate fixation of the
fibula in the tibiofibular notch. It is also common to
insert the screw with the foot in dorsiflexion, due to
the talus widening the ankle [18]. The disadvantages
added to the high levels of invasiveness that screw
insertion requires, the high risk of infectious
complications, non-union or delayed consolidation,
the discomfort and loosening of the screw must be
weighed up when choosing this form of treatment.
Generally, the patient is immobilized and non-weight
bearing for six to eight weeks before the second
surgery to remove the screw. In addition, during these
weeks, there is a risk of recurrence of diastasis and
breakage of the screw due to force [19,20,21,29]. Even
though screws require secondary surgery for removal,
there is still no agreement on whether or not this
device should be removed. Some authors recommend
removal after the initial procedure, while others do
not. In addition, complications associated with the
additional procedure include recurrent syndesmosis
diastasis, deep and superficial infections. The
literature shows that early removal of screws before
ligament healing is related to the risk of recurrent
diastasis [18,19,30,31,32,33].

For this reason, the implanted suture button offers
advantages over the screw, being an alternative
method, a dynamic fixation. This includes faster
return to mobility, lower levels of pain caused by
hardware and recurrent syndesmotic diastasis,
maintenance of physiological movement even in
reduction, early rehabilitation and no need to remove
the prosthesis. The dynamic suture-button technique
involves fixing the distal tibiofibular syndesmosis
using a trans-syndesmotic fiber thread fixed with
knotless sutures to a fabric plate [20,22,33,34,35,36].
Surgeons have become increasingly familiar with
suture-button fixation devices due to the various
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manufacturers. In general, a pass-through guide wire
is used to position a button device on the medial
cortex of the tibia, which is turned, allowing cortical
fixation. The lateral button is then tightened onto the
lateral cortex of the fibula or the fibula reinforcement
plate [37]. This dynamic technique allows movement
between the tibia and fibula, guarantees a reduction
in syndesmosis and rules out a second surgery to
remove the device. In addition, the patient has less
pain and discomfort and a greater range of
movement, which may help with earlier full weight
bearing [38,39].

However, button devices carry a certain risk of deep
infections, subsequent erosion by the fiber thread and
entrapment  of  the bundle.
Osteomyelitis has been reported as a complication,

neurovascular

including intraosseous migration of the lateral
endobutton and incorrect positioning of the medial
endobutton. There have also been reports of knot
irritation and subsidence of the bone by the fiber wire
[40,41,42]. The question of cost-effectiveness between
traditional syndesmotic screw and suture-button
methods has been analyzed. One study found that
button devices have a removal rate of 10% and screws
20%, showing that the suture-button is more
economical than the traditional therapeutic option.
Furthermore, the current Up-To-Date literature
advises removing 100% of screws before full loading,
increasing the cost of second procedures [40,4].

Conclusion

It can be concluded that suture button therapy is as
reliable and reproducible as the screw method, and
can even be used as an alternative with similar clinical
results. It is still controversial as to which is the best
option, but lower rates of second procedures, lower
patient and clinical costs and faster loading times were
found with suture-button therapy. It may be more
beneficial for patients, and consequently for
orthopaedic surgeons, to opt for dynamic fixation
rather than the usual and traditional static fixation.
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