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Abstract

technique.

The syndesmosis is a joint without cartilage between the tibia and fibula that is formed only by fibrous tissue that joins these two bones on their
lateral and medial surfaces respectively. Of note, classifications of ankle fractures are based on the status of the syndesmosis and its stability,
reflecting its clinical and functional significance. This exploratory bibliographic review was carried out with the objective of characterizing the
treatment methods of distal tibiofibular syndesmal injuries, for which a total of 34 bibliographic references were consulted. Isolated lesions of
the syndesmosis may appear to be rare, but perhaps they are underdiagnosed lesions whose true incidence is completely unknown. Dynamic
fixation with button suture decreases the possibility of post-traumatic arthritis and eliminates the disadvantages of the screw osteosynthesis
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Introduction

The ankle is an intermediate joint between the leg and foot
segments and is formed by the lower parts of the tibia and fibula
bones on one side and the talus on the other. The first two form
a vault into which the dome of the third fits, called the tibiotalar-
fibular joint [1]. Injuries to the distal tibiofibular syndesmosis
represent 20% of ankle ligament injuries, and approximately 5%
require surgery [2]. Others report that the incidence of isolated
injury to the distal tibiofibular syndesmosis is 18%, and it is
observed in 10% to 23% of ankle fractures. The incidence of ankle
fractures, according to Xie et al. is 112 to 187 cases per 100,000
inhabitants per year, and 40% of these involve the posterior
malleolus. In Cuba, ankle fractures are a common condition,
with an increasing incidence due to sports and accidents [3,4].
Knowledge of the anatomy and biomechanics of this joint is vitally
important to address potential injuries, which often go unnoticed
[5,6]. Because the deltoid ligament is the primary stabilizer of the
ankle, an injury to the syndesmosis can further compromise the
stability and congruity of the mortise. A cadaveric study found
that a complete single injury to the syndesmosis in a cadaveric

ankle produces a 2 mm mortise diastasis, and when this injury
is accompanied by a transection of the deep deltoid complex, the
diastasis can extend up to 3.7 mm, corroborating the importance
of the deltoid ligament [5].

It is noteworthy that ankle fracture classifications are based
on the status of the syndesmosis and its stability, reflecting its
clinical and functional significance. Instability caused by trauma
can often be hidden and become evident through its sequelae
sometime after the initial trauma. A multitude of radiographic
measurements have been described in the three basic projections
of the ankle that attempt to objectify a separation of the tibia
and fibula or an instability of the syndesmosis under certain
manipulations with anesthesia or during the surgical procedure
[7]. Repairing the injury to achieve a normal, elastic tibiofibular
pincer is the goal of treatment for these injuries. There are multiple
methods for achieving adequate syndesmosis reduction that can
be found described in the literature: manual direct reduction
techniques, assisted with forceps or clamps, Kirschner wires, and
AO screws. New techniques have recently been introduced that do
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not require implant removal, which appear to offer an advantage
by reducing the number of necessary interventions. Therefore,
we aim to analyze the treatment methods for distal tibiofibular
syndesmosis injuries and present minor modifications to the
technique that allow us to use it without the special devices
initially described.

Methods

A systematic literature review was conducted, which included
various texts, articles, and printed and digital materials related to
distal tibiofibular syndesmosis injuries. The SciELO, Medigraphic,
and PubMed databases and directories were consulted, using
the following search terms in Spanish to expand the results:
“tibiofibular syndesmosis” and “treatment of distal tibiofibular
syndesmosis injuries.”

The inclusion criteria for the selection were:

° Articles available on the selected data portals related to
the topic,

° Free articles.
Letters to the editor and duplicate articles were excluded.

235 articles were reviewed, of which 35 were selected, both
nationally and internationally, published between 2000 and
2025. The types of documents selected were: original articles and
bibliographic reviews.

Development
Classification of Ankle Injuries

Throughout history, there have been several attempts to
classify ankle fractures, each with their strengths and weaknesses.
As is generally the case, the most popular ones are those that are
simplest and most reproducible, demonstrating their usefulness
in deciding treatment and predicting outcome. In our region, the
most cited classification is the Danis-Weber classification, which
is a simple system for categorizing ankle fractures involving the
fibular malleolus. It is based primarily on the level of the fibular
fracture relative to the ankle joint: infrasyndesmotic (type A),
transsyndesmotic (type B), and suprasyndesmotic (type C). This
simple system can predict the presence of ligament injury and
joint instability, thus playing a role in determining the type of
treatment [8].

The next most important classification of ankle fractures is
the Lauge-Hansen classification, based on the position of the foot
and the direction of the injuring force. This classification consists
of four types, which are further divided into subtypes. Each stage
represents a step in the magnitude of the force and encompasses
the injuries of the previous stages: clockwise for the right foot and
counterclockwise for the left. Many aspects of both classifications
can be complemented, finding important analogies between them,
so that supination-adduction fractures correspond by mechanism
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of action and morphological findings to Weber A, supination-
external rotation and pronation-abduction to Weber B and those
that involve pronation-external rotation to Weber C [8].

Although several mechanisms have been described that cause
syndesmotic injuries, including pronation-abduction, pronation-
eversion, supination-eversion, pure external rotation, supination-
abduction, and dorsiflexion, the currently accepted mechanism of
injury is that of an ankle subjected to an external rotation moment
with the foot in a dorsiflexed and pronated position. This position
of the talus widens the mortise, placing the syndesmosis in a
stress position that would be maximized by external rotation of
the foot. Athletes with planovalgus alignment are more likely to
have this condition. This proposed mechanism of injury is based
on biomechanical models analyzed in the laboratory. Hopkinson
etal. conducted a retrospective review of 15 cases, suggesting that
a severe inversion sprain, causing significant rotation of the talus
within the mortise, can damage the syndesmotic ligaments [9,10].
On the other hand, biomechanical studies show that plantar
hyperflexion can cause injury to the deltoid ligament. Damage to
this medial structure would aggravate any syndesmosis injury.

Clinical Diagnosis of Ankle Injuries

A positive diagnosis of this traumatic condition is based on
a history of trauma, clinical presentation, and additional tests.
Patients present to the emergency department with pain and
functional impairment in the affected limb. Upon examination, an
increase in volume above the joint is observed, associated with the
presence of hematomas and ecchymosis. If a fracture is present,
crepitus and abnormal mobility are detected. Clinical tests that
aid in the diagnosis of patients with tibiofibular syndesmosis
injuries include: [11-13].

° Compression Test: This consists of applying
compression between the tibia and fibula at mid-thigh. If pain is

present in the distal tibiofibular syndesmosis, the test is positive.

. Cotton Test: This consists of applying compression to
the heel and performing medial to lateral stress movements. The
presence of pain, displacement greater than 3 mm, and a click
indicates a positive result.

° Fibular translation Test: Anteroposterior translation
of the fibula is performed. The presence of pain indicates an injury
to the tibiofibular syndesmosis.

o External Rotation Stress Test: External rotation of the
foot is performed, and if pain is present in the anterior tibiofibular
joint, the test is positive. This is considered the most specific
test of all. Plain radiography, as an accurate diagnostic method,
offers possibilities for treatment and prognosis. It allows for the
exclusion of other fractures and the search for signs of damage
to the syndesmosis. Three projections are used: anteroposterior,
profile, and mortise. The mortise projection is made with the ray
perpendicular to the ankle joint and with the leg in 15 internal
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rotations. It provides a pure anteroposterior image of the distal
syndesmosis.

Major criteria for syndesmosis diastasis:

1.  the medial-clear space between the external aspect of
the medial malleolus and the medial aspect of the talus, which
should not exceed 2-4 mm;

2. the tibiofibular clear space, which should be less than 6
mm, or less than 44% of the width of the fibula. Alteration of this
space is of great value in the diagnosis of syndesmosis injury;

3. the absolute amount and percentage of tibiofibular
overlap is usually greater than 6 mm, or greater than 24%
of the fibular width, and in the mortise, projection is greater
than 1 mm; comparative radiographs can sometimes clarify
doubts. In summary, the accepted criteria for diastasis are:
increased medial clear space, decreased tibiofibular overlap, and
increased tibiofibular clear space. [14-16] Stress radiographs are
occasionally necessary.

Treatment of Distal Tibiofibular Syndesmosis Injuries

Although plain radiography has reported low sensitivity
(43%) and high specificity (100%), it has an accuracy of 72%
for the diagnosis of tibiofibular syndesmosis rupture. Computed
tomography can rule out the presence of fractures and avulsions
and better assess the tibiofibular diastasis [17-19]. Partial
ruptures can be treated conservatively (immobilization for
4-6 weeks and subsequent rehabilitation). However, injuries
with severe diastasis can lead to chronic pain, osteoarthritis,
heterotopic ossification, and instability, which is why they should
be treated surgically [20-22]. Traditionally, syndesmotic injuries
have been treated with reduction and fixation with 1 or 2 screws
placed above the ankle joint [23]. The fibula is anatomically
positioned posterolateral to the tibia in the sagittal plane; when
performing the reduction, the clamp should be placed on the
exact axis of the ankle, passing through the two malleoli, 20-30°
in an anteroposterior direction. However, despite this, we often
fail to achieve an anatomical reduction of the syndesmosis, as
the anatomical landmarks and intraoperative radiographs do not
allow for precise analysis.

There is considerable controversy regarding screw placement,
the number of cortices, the material, and whether to remove them,
with no studies offering a conclusive answer to these questions.
Open reduction using a more anterior approach that allows
visualization of the anterior reduction of the syndesmosis has
proven to be a more accurate technique. Miller describes a 16%
malreduction rate with this method [24]; Sagi compared open
versus closed reduction, obtaining non-anatomic reduction rates
of 15% and 44%, respectively [25]. Placement at 2 cm allows
for a reduction with less widening than at 3.5 cm, as described
by McByde in his work [24]. According to Verim et al,, placing
screws suprasyndesmally 40 mm from the joint line achieves
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less stress-free fixation, and they recommend this construction
[26]. Regarding the size and number of cortices, there is also no
consensus. Four-cortex fixation provides more rigid designs with
a higher risk of screw breakage [27,28].

The time limit for screw removal is usually set at three months
after placement. If the screw is not removed and fails to break on
its own, it can cause ongoing painful symptoms. Classically, rigid
fixation with transindesmotic screws is accepted as the standard
in cases of severe diastasis, as recommended by the AO group.
However, these screws frequently loosen or fail. Criticism is also
raised about the potential need for a second surgery to remove
them, adding to this increased morbidity due to the long period
of immobilization and lack of support to protect the screw.
An alternative is biodegradable screws, which are still under
investigation. Cases of osteolysis, rupture, and loosening before
complete healing have been reported, in addition to difficulty in
extracting them in cases of infection [29-31].

Other Possibilities
Stabilization

for Surgical Treatment and

Currently, a new technique for distal tibiofibular joint fixation,
the TightRope method, is being used. This is a dynamic fixation
method that has demonstrated advantages over rigid fixation.
This implant functions as a tension band whose objective is to
provide stability to the tibio-fibular syndesmosis in the presence
or absence of ankle fractures. The implant is a device consisting
of two metal buttons (10 x 3.5 x 1.5 mm microplates) and a
No. 5 suture passed twice through the buttonholes, forming a
quadruple mechanism. It is nonabsorbable, inert, and is provided
as an assembled system placed within a cannula and a pusher to
slide it into its anchoring position. Figure 1. The implant is left
until complete healing, and removal is usually not necessary.
The strength and flexibility of the system allow for early support
because cyclicloading does not increase the risk of device rupture.

The system has obvious advantages over the use of AO screws,
including:

i. Maintains the physiological micromotion of the
syndesmosis.
il. Allows for strong, anatomical, and flexible fixation.
iii. No need to remove the system.
iv. Eliminates complications from screw breakage.
V. Allows for early support and return to sports and work.
Vi. Simple lateral insertion technique with no learning

curve required.

vii. Useful in cases of late diastasis due to screw breakage
or removal.

viii.
bands.

Useful in Maisonneuve fractures using double tension

ix. Useful in patients with osteoporosis [32]
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Figure 2: Modifications to the surgical technique, usefulness of minimally invasive access.

A- Passing the first cannula

B- Passing the second cannula

C- Operation complete.
\ J
Indications for the Tight Rope Method with a rupture of the deltoid ligament. - When syndesmosis

fixation is required secondary to a traumatic rupture without or

° Absolute indication are Weber type C fractures, which are with fracture, usually with Weber type B and C fractures.

more than 3.5 centimeters above the joint line and are associated
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° If instability persists in the syndesmosis even after
performing rigid bimalleolar fixation.

The reduction is maintained manually or with a clamp while
the implant is installed. Tornetta et al. have shown that excessive
compression is not possible when the reduction is performed
anatomically [33]. Modifications to the TightRope Technique
Manual reduction of the syndesmosis is performed, and the
stabilizers are placed in a minimally invasive manner. The lower
limb is prepared conventionally, using a pneumatic tourniquet.
A lateral drill approach is performed two centimeters proximal
to the ankle joint, maintaining stability and reduction under
fluoroscopic control, in the direction of the tibia up to its internal

cortex, with a posteromedial tilt of approximately 25° on the
lateral view or image. This is done to create a bone tunnel where
a cannula is introduced (Figure 2), through which the implant
is passed. The medial button is placed with a minimal incision,
and the suture is passed through one of the holes. This is done
again to create the second hole for the button. After placement,
traction is applied to the lateral sutures, and the suture ends are
tied under maintained pressure and controlled reduction in slight
plantar flexion (Figure 3). The lower limb is protected with a
posterior splint or cast boot in a neutral position. Recently, studies
have been published consisting of a systematic review and meta-
analysis comparing dynamic with static fixation [34,35].

e N
Figure 3: Radiological image of the modified technique.
A - Pre-reduction X-ray with cannulas in place.
B - Lateral X-ray with the band in place.
C - AP X-ray with the bands in place and taut, showing the reduction of the syndesmosis.
\ J
Conclusion 2. Corte-Real N, Caetano ] (2021) Inestabilidad del tobillo y la

I[solated syndesmosis injuries may appear uncommon,
but they are perhaps underdiagnosed injuries whose true
incidence is unknown. Rigid screw fixation has its advantages
and disadvantages, like any technique. Although the need for a
second reoperation and the high possibility of late diastasis can
be improved by dynamic fixation using the TightRope method,
the possibility of using this method with minor modifications
allows the service to have an advantage that ultimately benefits

the patient.
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