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Abstract

Introduction: Injury to the tibiofibular syndesmosis often arises from exter-

nal rotation force acting on the foot leading to eversion of the talus within

the ankle mortise and increased dorsiflexion or plantar flexion. Such injuries

can present in the absence of a fracture. Therefore, diagnosis of these injur-

ies can be challenging, and often stress radiographs are helpful. Magnetic

resonance imaging scans can be a useful adjunct in doubtful cases. The

management of syndesmotic injuries remains controversial, and there is no

consensus on how to optimally fix syndesmosis. This article reviews the

mechanism of injury, clinical features and investigations performed for syn-

desmotic injuries and brings the reader up-to-date with the current evidence

in terms of the controversies surrounding the management of these injuries.

Sources of data: Embase, Pubmed Medline, Cochrane Library, Elsevier and

Google Scholar (January 1950–2014).

Areas of controversy: The management of syndesmotic injuries remains

controversial, and there is no consensus on: (i) which ankle fractures require

syndesmotic fixation, (ii) the number or the size and the type of screws that

should be used for fixation, (iii) howmany cortices to engage for fixation, (iv)

the level of screw placement above the ankle plafond, (v) the duration for

which the screw needs to remain in situ to allow the tibiofibular syndesmosis

to heal and (vi) when should patients weight bear.
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Areas of agreement: (i) A high proportion of syndesmotic fixations demon-

strates malreduction of the syndesmosis, (ii) no need to remove screws rou-

tinely, (iii) two screws appear to better one alone and (iv) if syndesmosis

injury is not detected or not treated long term, it leads to pain and arthritis.

Growing points: (i) How to assess the adequacy of syndesmotic reduction

using imaging in the peri-operative period, (ii) the use of bio-absorbable

materials and Tightrope and (iii) evidence is emerging not to remove syndes-

motic screws unless symptomatic.

Areas of timely for development research: (i) A bio-absorbable material that

can be used to fix the syndesmosis and allow early weight bearing, and (ii)

there is a need for developing a surgical technique for adequately reducing

the syndesmosis without the exposure to radiation.

Key words: management, injuries, tibiofibular syndesmosis, diastasis

Introduction

A syndesmotic injury of the tibiofibular joint arises
from an external rotation force acting on the foot
leading to eversion of the talus within the ankle
mortise, and increased dorsiflexion or plantar
flexion.1,2 It can also occur in the absence of ankle
fractures, and up to ‘11% of all trauma related to the
ankle joint without a fracture has syndesmotic dis-
ruption’.3,4 The diagnosis of these injuries requires
considerable experience, and stress radiographs and
magnetic resonance imaging (MRI) scans can act as
useful adjuncts in doubtful cases. Specific clinical
examination tests used to diagnose syndesmotic
injuries include the external rotation, the squeeze test
and the dorsiflexion–compression tests.5

Intra-operatively, following open reduction and
internal fixation of an ankle fracture, a hook test can
be performed to evaluate the integrity of the syndes-
mosis. The hook test involves applying a force to the
syndesmosis using a bone hook under fluoroscopy
(AP view) and subsequent widening of the syndes-
mosis is highly suggestive of tibiofibular diastasis.6

However, once the diagnosis has been established
by these clinical and/or intra-operative tests, there
seems to be no consensus about the optimal manage-
ment of these injuries. There is no universal agreement
on which particular injuries/fractures need syndesmotic
screws, or on how many cortices should be engaged.
Furthermore, there is still an ongoing debate on the

ideal size of the screw, the optimum level of placement
of the screw(s) above the ankle joint, the preferred
composition of the syndesmotic screw and as to when
the patients should be allowed to bear weight post-
operatively. This article, therefore, reviews the mechan-
ism of injury, clinical features, the investigations per-
formed for these injuries and brings the reader
up-to-date with the current evidence and thinking with
respect to the management of the syndesmotic injuries.

Anatomy of the tibiofibular

syndesmosis

The fibula is held in its incisura fibularis on the distal
tibia by four ligaments, forming the tibiofibular syn-
desmosis complex. These ligaments are named in
turn as the anterior-inferior tibiofibular ligament
(AITF), posterior-inferior tibiofibular ligament, infer-
ior transverse tibiofibular ligament and the interosse-
ous ligament. These ligaments ensure that the tibia
and fibula along with the joint stay in close contact
while weight bearing, and the joint remains a stable
construct in the ankle mortise.7

The movement of the fibula in different positions of
the ankle joint is another area in which there is no uni-
versal agreement on the exact motion of the fibula
except during dorsiflexion and plantar flexion. In dor-
siflexion, the fibula shifts laterally and posteriorly while
in plantar flexion it moves medially and anteriorly.8,9
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In cadavers, fixation of the tibiofibular syndesmosis
with screws reduced the normal range of fibula motion
considerably, particularly in sagittal and horizontal
translation.8 The normal physiological movement of
the fibula during ankle motion is up to 2 mm.9

Mechanism of injury

The syndesmotic ligaments virtually prevent the lateral
translation of the fibula. Therefore, disruption of one
of these ligaments can lead to instability of the joint
and deranged axial movement.10–12 Numerous mech-
anisms can lead to disruption of the tibiofibular syn-
desmosis. However, the most frequent mode of injury
is external rotation,3,13–15 eversion of the talus and
hyperdorsiflexion.13,15Whenan external rotational force
is transmitted to the syndesmosis, there is an increased
risk of a syndesmotic diastasis, especially when the axis
of the ankle joint lies in a neutral position.3

Normally, there is minimal movement of the talus
within the ankle mortise. However, when an external
rotation force is applied, the talus rotates in a similar
proportion to the force applied. Large forces acting on
it will result in lateral displacement of the fibula. This in
turn can lead to a syndesmotic diastasis, and commonly
the antero-inferior tibiofibular ligament gives way first,
as it is the weakest of the syndesmotic ligaments.16 In
sport, an external rotation injury can arisewhen a force
is applied to lateral aspect of the leg with a planted
foot.13 When a force of 87 N is applied to the syndes-
mosis, it will produce a lateral diastasis of 2 mm.11 In
addition to the tears of the syndesmotic ligaments, the
deltoid ligament can be completely torn when a sub-
stantial force is applied to it. Usually, the total rupture
of the syndesmotic ligaments with an external rotation
force is associated with a Weber type B or C fracture
and a Maisonneuve fracture.14,15 Other reported
mechanisms leading to injury of these ligaments include
pronation,17 internal rotation18 and plantar flexion.19

Evaluation

Clinical assessment

This should consist of a comprehensive history
including mechanism of injury followed by a

thorough physical examination. Once a satisfactory
history has been obtained, then the external rotation
test (Fig. 1A), squeeze test, dorsiflexion compression
test (Fig. 1B) or heel thump test (Fig. 1C) can be per-
formed depending on the clinician’s preference. The
external rotation test (Kleiger’s test) is performed
with the patient seated, the knee and the proximal
tibia isolated while an external rotation force is
applied to the ankle in a neutral position. Pain
elicited at the tibiofibular syndesmosis suggests that
the syndesmosis is not intact.20

In the squeeze test (Fig. 1D), the assessor applies
pressure with their hands around the mid-point of
the calf on the affected limb. If pain is experienced in
the tibiofibular syndesmosis, it may be indicative of
an injury.3

However, these tests are of limited use in the pres-
ence of pain or swelling from an associated fracture.21

These clinical tests do unfortunately lack a high predi-
ctive value to diagnose a syndesmotic injury. Among
these, the external rotation test appears to have the
lowest false-positive rate.5,22 Although there is no
consensus of how to best assess the integrity of the
syndesmosis intra-operatively, some authors support
the external rotation test, while biomechanical stud-
ies found the bone hook test to be more reliable.23

Furthermore, these tests have poor inter-observer
reliability,5,21,22 highlighting the importance of
combined clinical examination, imaging and in some
cases arthroscopic evaluation of the syndesmosis to
diagnose an injury to this complex.

Investigations: plain radiographs

This is the first line of investigation, usually in the
accident and emergency department. Adequate plain
radiographs should consist of three views of the
ankle: anteroposterior (AP), mortise and a lateral
view. In addition, an AP and a lateral radiograph of
the whole tibia and fibula should be obtained to
exclude proximal fractures in suspected cases. Clini-
cians may use one of several classifications depend-
ing on the fracture pattern, and these may include
the Weber’s or the AO-Muller classification system.
In addition, at plain radiography, three measure-
ments should be obtained: (i) the tibiofibular clear
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space, (ii) the tibiofibular overlap and (iii) the
increased medial clear space. These classifications
and the measurements assist to detect and confirm
the presence of a syndesmotic injury24 (Table 1).

The measurements for assessing the integrity of
the syndesmosis on plain radiographs were derived
from cadaveric studies, and one of the main limita-
tions of these evaluations is that the position in
which the ankle is held may influence the measure-
ments and therefore providing incorrect readings. A
recent prospective study using an MRI scan as gold
standard to diagnose syndesmotic injuries found that
the tibiofibular clear space and tibiofibular overlap
did not correlate with a syndesmotic injury.25 To
overcome inter-observer error, they used the same
radiologist who had 11 years of work experience

reporting radiographs. Nevertheless, if findings on
plain radiographs are not conclusive, then further
imaging with a CT or an MRI scan is warranted.

Although CT scans are superior to plain radio-
graphs in detecting subtle syndesmotic injuries, MRI
superseded CT scanning because of their accuracy,
high specificity and sensitivity and is now the investi-
gation of choice in doubtful cases.25–27 The specificity
and sensitivity of MRI scans in detecting syndesmotic
injuries is 93 and 100%, respectively, with subsequent
confirmation at arthroscopy.17 MRI axial views
provide the optimal visualization and clinical infor-
mation about the integrity of the syndesmosis.28

Hermans et al.’s MRI study of the tibiofibular syndes-
mosis found that an oblique MRI image plane can be
of additional value to the axial views.29

Fig. 1 (A) External rotation test. (B) Dorsiflexion compression test: ankle is in maximal

dorsiflexion with the patient weight bearing and force is applied over both malleoli. If

syndesmotic injury is present then pain may be elicited over distal fibula. The test above can be

useful in sprains where a patient can tolerate examination. (C) Heel thump test: one hand holds

tibia while the hand applies direct force from the heel in line with axis of the tibia. Pain over the

syndesmosis is suggestive of an injury. (D) Calf squeeze test.
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Arthroscopic examination can diagnose 100% of
syndesmotic injurieswhen comparedwith othermod-
alities such as MRI scans and plain radiographs.26,30

In the presence of fractures, it is very rare to routinely
use MRI to assess syndesmotic integrity, as this can
be done intra-operatively.

Arthroscopy is superior to intra-operative stress
radiographs as well in detecting syndesmotic injuries
and provides valuable information about instability
in different planes.31 However, it is not used rou-
tinely, and the hook test is used to assess the integrity
of the syndesmosis following fixation of ankle frac-
tures intra-operatively.

Examination under anaesthesia

Where the ankle joint is significantly swollen and ten-
der to examine clinically, or where the fracture can-
not be reduced under sedation and requires further
manipulation under anaesthesia in theatre, stress tests
should be undertaken to assess the integrity of the
syndesmosis. Examination under anaesthesia can be
useful to assess and plan the management of syndes-
motic injuries. Assessment of the syndesmosis should
be carried out routinely while reducing or fixing frac-
tures of the ankle.

Management

Management of syndesmotic injuries

without an ankle fracture

There have been a limited number of publications on
ankle syndesmotic injuries without a fracture. There
should be a high index of suspicion in patients with
ankle sprains because if missed, these injuries may
lead to long-term problems such as pain and instabil-
ity. In the absence of an associated ankle fracture,
syndesmotic injuries can be managed conservatively.
Generally, a syndesmotic diastasis is either evident at
the time of injury (frank diastasis) or may present as
a latent injury, both of which can be managed non-
operatively.32,33 Edwards and DeLee, in 1984, des-
cribed four types of syndesmotic diastasis without a
fracture in a small study of six patients based on
radiographic evidence. In type I, there is lateral distal
fibular subluxation without plastic deformation of
the fibula. Type II is the same as type I injuries, but with
plastic deformation of the fibula. Type III describes
posterior rotatory subluxation. In contrast, type IV
results from proximal talar migration.32 They advo-
cated that only types I and II should undergo open
reduction and internal fixation. This classification,

Table 1 Criteria to diagnose syndesmotic and deltoid injury on plain radiographs

Plain radiological
assessment of the
syndesmotic integrity

Method Significance

Tibiofibular clear space
AP and mortise view

Measure the distance between lateral border
of the posterior tubercle of the tibia and
the medial border of the fibula malleolus
at 1 cm above the tibia plafond

In an intact distal tibiofibular syndesmosis, this
should be <6 mm but if disrupted it is >6 mm

Tibiofibular overlap
AP and mortise view

Measure the distance medial border of the
lateral malleolus and the lateral border of
the at 1 cm above the tibial plafond

With an intact syndesmosis, it should be >6 mm
on AP view, and on mortise view, it should be
>1 mm. If values are greater, it suggests
syndesmotic injury

Medial clear space
Mortise view with the
ankle in neutral
position

Measure the distance between the medial
border of talus and lateral border of
medial malleolus at the level of talar dome

The distance should be equal or less than that of
between the talar dome and the tibial
articular surface. If the value is greater than
4 mm on AP, it can often indicate a rupture
of the deltoid ligament
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though useful, has not been validated, but it does
provide with a description of the possible patterns of
injury. Furthermore, syndesmotic sprains without dia-
stasis or joint instability should be managed non-
operatively with a non-weight bearing cast. However,
it should be noted that syndesmotic injuries without a
fracture that are treated non-operatively always take
longer to heal.13,34

Management of syndesmotic injuries with

a fracture

The purpose of fixation of a diastasis of the syndes-
mosis and its associated fracture is to maintain ankle
stability and correct alignment of bones while allow-
ing healing. Historically, the use of syndesmotic
screws was very common in Weber B and C fractures,
at approximately 40 and 80%, respectively.35–37

However, recently there has been a decline in the use
of syndesmotic screws in ankle fractures, especially
in the distal Weber C fractures.38–40

Currently, the only consensus for their use ap-
pears to be firstly in high fibular fractures (>4.5 cm
above the articular surface), as this correlates with
significant interosseous membrane disruption that
makes the fracture unstable.41,42 Second, syndesmotic
fixation is warranted when the hook test demonstrates
a syndesmotic diastasis intra-operatively. However,
despite mounting evidence, there is still no consen-
sus on the appropriate management of this injury
(Table 2).

Diastasis screw: size and number
Currently, there is no gold standard for the appropri-
ate size of the screw for ankle diastasis, and com-
monly either 3.5 or 4.5 mm cortical screws are used.
In a recent questionnaire-based study, Bava et al.
asked the orthopaedic trauma and foot and ankle
fellowship directors and members of the Orthopaedic
Trauma Association and the American Orthopaedic
Foot and Ankle Society about their preferred size for
the diastasis screw. Just over 50% stated that they
used 3.5 mm cortical screws, and others either used
4.5 mm cortical screws or a suture fixation device.57

Similar studies were carried out in Europe (Great
Britain and Belgium). In Belgium, a national survey

showed most surgeons used one single 3.5-mm tricor-
tical diastasis screw for Weber B fractures and placed
screws 2.1–4 cm above the tibia plafond. They only
used two screws in high fibular fractures (Maison-
neuve fracture).58 Despite numerous studies, the evi-
dence is still split between the use of either 3.5 or
4.5 mm cortical screws, and it appears to depend on
surgeons’ experience and preference. Often studies are
conducted using either 3.559–61 or 4.5 mm cortical
screws15,45,59 without strong evidence for either size.
Both 3.5 and 4.5 mm cortical screws exhibit similar
biomechanical characteristics and there does not seem
to be any superiority of the 4.5 mm over the 3.5 mm
cortical screw in fixation of the syndesmosis.43

Conversely, 4.5 mm cortical screws may be easier
to remove in an outpatient clinic setting, and its use
on four cortices gives considerable support against
shear stresses applied to the distal syndesmosis
during weight bearing.44

Cadaveric studies have compared the use of a
single diastasis screw versus two cortical screws, and
their results support the use of two screws, as they
provide a better construct biomechanically.45,62

Number of cortices and level of placement
The number of cortices engaged with the diastasis
screws varies with different studies: there is no strong
evidence to support three cortices over four and vice
versa.62 A recent study comparing the engagement of
three cortices versus four did not show any clinically
significant difference between the two groups at 1
year in terms of pain and function.49

Some authors and also the AO Foundation advo-
cate that the ideal placement of diastasis screws should
be 2–3 cm proximal to the tibial plafond and should
be inserted parallel to it and to each other.60,63 Inter-
estingly, the placement of diastasis screws at 2, 3 and
5 cm proximal to the ankle joint has no significant
impact on the end result.46

Material of the screw and other alternatives
The material that diastasis screws are made from is a
growing field in research. This has been fuelled by
the need to remove the widely used metallic screws if
the patient presents with loosening, pain or failure of
the screw.
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Table 2 Recent studies

Subject Study Year Country Follow-up
(months)

Number Aim of study Conclusion

Screw sizes Thompson
and
Gesink

2000 USA Cadaveric 24 (12
pairs
of
legs)

To biomechanically compare syndesmosis
fixation with 3.5- and 4.5-mm stainless
steel screws

No biomechanical advantage of a
4.5-mm screw over 3.5-mm43

Hansen et al. 2006 USA Cadaveric 18 To analyse shear stress via axial load on 3.5-
and 4.5-mm quadricortical syndesmotic
screws

Results indicated that maybe 4.5 mm
screws provided statistically better
resistance when a shear stress force
was applied to the syndesmosis44

Number of screws Xenos et al. 1995 USA Cadaveric 25 To evaluate methods of syndesmotic fixation Fixation of the syndesmosis with two
screws is superior to one diastasis
screws45

Screw placement Kureti et al. 2005 UK 35 36 Comparing screws placed trans-syndesmotic
versus just above the syndesmosis

No significant difference in terms of
clinical and radiological outcomes46

Number of
cortices

Karapinar
et al.

2007 Turkey At least 12 46 To compare three or four cortex syndesmotic
fixation in Weber C

No difference at 1 year and suggest to
use three-cortex fixation as there is
less syndesmotic space obliteration
after surgery47

Moore et al. 2006 USA 5 120 A comparison of three and four cortices of
screw fixation without hardware removal

Advocates the use of three or four
cortices in syndesmotic fixation48

Hoiness and
Stromsoe

2004 Norway 12 64 To assess short-term functional results in
two types of syndesmotic fixation,
comparing the traditional rigid
quadricortical syndesmotic screw
fixation with a more dynamic tricortical
screw fixation

Syndesmosis fixation with two tricortical
screws is safe and improves early
function but at 1 year there is no
difference49

Screw removal
and weight
bearing

Hsu et al. 2011 Taiwan 19 52 Retrospective study on treatment of
syndesmotic diastasis

Removal of syndesmotic screws at 6
weeks may prevent breakage but
however removing it may result in
re-occurrence of syndesmotic
diastasis50
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Table 2 Continued

Subject Study Year Country Follow-up
(months)

Number Aim of study Conclusion

Manjoo et al. 2010 Canada 15 76 The purpose of this study is to determine
whether functional outcomes and
radiographic results after ankle fracture
are affected by the status of the
syndesmosis screw

An intact syndesmosis screw was
associated with a worse functional
outcome compared with loose,
fractured or removed screws51

Bell et al. 2006 Singapore 15 30 Comparing syndesmotic screw removal prior
to weight bearing versus leaving them in

situ indefinitely

Screws should be removed prior to
weight bearing to reduce the risk of
screw breakage52

Moore et al. 2006 USA 5 120 A comparison of three and four cortices of
screw fixation without hardware removal

No difference in outcome between
removed or retained scews53

Screw material Hu et al. 2010 China 6 47 To compare the clinical effect of
poly-DL-lactic acid absorbable screws
and titanium metallic screws in ankle
diastasis

Poly-DL-lactic acid absorbable are
effective and reliable54

Kaukonen
et al.

2005 Finland 35 28 Comparing metallic versus bioabsorbable
syndesmotic screws

Polylevolactic acid screws worked as
well (or slightly better) as metallic
screws55

Thordarson
et al.

2001 USA 3 32 Bioabsorbable versus stainless steel screw for
fixation of the syndesmosis

There were no wound complications in
either group and no difference in
functional outcome56

1
0
8

A
.
M
a
g
a
n
etal.,

2
0
1
4
,
V
o
l.
1
1
1

D
ow

nloaded from
 https://academ

ic.oup.com
/bm

b/article/111/1/101/282783 by guest on 21 August 2022



Cox and colleagues compared fixation of the
tibiofibular syndesmosis using 5 mm bio-absorbable
screws versus the same diameter stainless steel screws.
The 5-mm co-polymer (poly-L-lactic acid/poly-glycolic
acid) bio-absorbable diastasis screws imparted the
same biomechanical stability as the stainless steel
screws.64 A randomized prospective blinded study
compared metallic screws with a bio-absorbable
polylevolactic acid screw in ankle fractures with syn-
desmotic disruption. The results were equivalent,
and the polylevolactic acid screws were actually mar-
ginally superior to the metallic screws in restoring the
syndesmotic integrity.55 Although these results are
promising, caution must be exercised, as the long-
term sequelae of bio-absorbable materials include
osteolysis,55 and late foreign body reaction.65,66

In addition, in some patients, polymeric debris has
penetrated the joint leading to damage of the joint
and osteoarthritis.67 Another method that has been
used with some success is the bolt fixation technique
in which a 3-mm fully threaded bolt screw is used to
stabilize the syndesmosis during open reduction and
internal fixation (ORIF) and the bolt was removed
on weight bearing.68

The Tightrope device has also been used for fix-
ation of the ankle diastasis; it involves the use of a
non-biodegradable FibreWire held at either end by
two cortical metal buttons. One of the main advan-
tages of this method is that there is no need to remove
it routinely, and patients can return to full activity
with it in situ. This has the added benefit of saving
both time and the cost to remove them and permits
early mobilization. A recent study with 49 patients,
which is the largest study for this implant, reported a
satisfactory outcome after 2 years following the use
of Tightrope.69 Although it is an advantageous tech-
nique that does not require removal of hardware,
some authors have reported the potential need for
further intervention secondary to soft tissue irrita-
tion from the knot.69,70

Despite this minor possibility of soft tissue irrita-
tion, there is a slowly emerging body of evidence that
this method is a good treatment option. A recent sys-
tematic review compared Tightrope fixation to the
gold standard of syndesmotic screws for fixing the syn-
desmosis. The Tightrope produced similar functional

outcome to the syndesmotic screws. Intriguingly, the
results also showed that Tightrope was superior to
syndesmotic screws as patients were able to return to
work and there were fewer requirements to remove
implants.71 These findings are further supported by
both cadaveric and non-cadaveric studies.52,70,72,73

The Tightrope may well become the treatment of
choice in the future.

Removal of screw versus weight bearing
On average, the syndesmosis takes 8–12 weeks to
repair. There is no consensus on whether to allow
weight bearing prior to removal of the screw, or the
duration that screws should remain in situ. The diffi-
culty with weight bearing while the screws are in situ
is the increased risk of loosening, breakage and pain.
Therefore, some authors advocate removal of the
screws prior to weight bearing.52,74 However, others
suggest no significant difference in outcome between
the retained and removed screws.49,75 Taylor et al.
followed athletes with syndesmotic sprains who had
a fixation with diastasis screws. In this case series,
patients were allowed to undertake a range of
motion exercises within a week of diastasis fixation.
This was then followed with gradual weight bearing
with patients returning to full activity on average 41
days post-fixation. This cohort evidenced no screw
breakage during full activity or prior to removal.18

Furthermore, Hamid et al. found that patients with
broken screws had an optimum clinical outcome in
comparison with those with intact or removed syn-
desmotic screws and advocated leaving the syndes-
motic screws in situ indefinitely.76 In this study, 68%
of the patients had evidence of radiolucency around
the diastasis screw, which may indicate micromove-
ments occurring, although this had no effect on the
overall clinical outcome.76 A recent review looked at
seven studies [one randomized controlled trial
(RCT), one quasi-RCT and five retrospective studies]
with a total of 472 patients; of these, 80 had broken
or loose diastasis screws. Overall, there were no sig-
nificant differences between retained or removed
screws.77 Removal of diastasis screw(s) that are not
broken at 4–6 months is only probably acceptable
in symptomatic patients.77 In addition, removal of
diastasis screws carries 22.4% complication rate,
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encompassing infection (9.6%), re-occurrence of
diastasis (6.6%) and screw breakage during removal
(6.6%).78

Hsu et al evaluated retrospectively 42 patients
who had undergone ORIF of syndesmotic injury and
evaluated outcomes 6 weeks, 3, 6 and 9 months after
removal of the screws. Interestingly, 15.7% (3/19)
of the patient who had screws removed at 6 weeks
demonstrated recurrence of diastases, which did not
have significant impact on ankle function. Jordan
et al. illustrated that, following screw removal, the
radiographic parameters for assessing syndesmosis
changed demonstrating an element of diastasis. Con-
versely, this did not alter the ankle mortise.79 Never-
theless, caution should be exercised and a large
randomized study is warranted. In our practice, we
do not routinely remove syndesmotic screws.

Accuracy of syndesmotic fixation; is there

role for posterior malleolus fixation?

It is difficult to assess the accuracy of reduction of the
fibula in the incisura on both fluoroscopy and post-
operative plain radiographs. There is still no opti-
mum way to assess congruency of the fibula and the
fibula incisura intra-operatively. Some authors advo-
cate the use of CT scan routinely post-ORIF of syn-
desmotic diastasis. One study in which a routine CT
scan was undertaken for both ankles for comparative
purposes found that up to 42% of their post-fixation
patients had residual diastasis.80 It is often quoted
that a difference in measurements of >2 mm between
the fibula and anterior and posterior aspects of the
incisura fibularis on CT scan indicates diastasis. Fur-
thermore, Gardner et al. found that of 25 patients
who underwent ORIF of a syndesmotic diastasis, 6
patients had a syndesmotic diastasis post-fixation on
plain radiographs and 4 of these patients a CT scan
that demonstrated malreduction of the syndesmosis.
Overall, CT scans confirmed that 52% of those post-
ORIF patients lacked congruity of the fibula within
the incisura.

Perhaps a solution to the malreduction of the syn-
desmosis is to use real-time CT intra-operatively, as
this will allow anatomical fixation of the syndes-
mosis. Frankie et al. retrospectively evaluated the use

of CT scanning in a theatre in confirming the reduction
of the syndesmosis after fixation under flourscopy.81

This study demonstrated that 82 of 251 consecutively
fixed syndesmotic injury were malreduced, which
prompted a revision surgery. This was beneficial, as 77
of the 82 patients had improved reduction following
revision. The authors did not follow up these patients
and did not evaluate them functionally; also, they did
not assess complications and did not ascertain
whether this approach justifies the use of additional
radiation and surgery. Alternatively, one could con-
sider routinely imaging the contralateral limb to evalu-
ate the fixation of the syndesmosis.

Anatomical studies have attempted to shed light
on the morphometric characteristics of the fibular
incisura and the optimum reduction position for the
fibula in syndesmotic injuries. They have not, to date,
managed to find the exact steps that will provide
anatomical reduction of the syndesmosis. This just
highlights an additional issue in the management of
syndesmotic injury, which can lead to suboptimal
outcome, and therefore further research is warranted.82

From our experience and the current rationale,
we believe that in the presence of a posterior malle-
olus fracture and syndesmotic diastasis, one should
fix the posterior malleolus first as this may obviate
the need for syndesmotic screws. This is true if the
posterior-inferior tibiofibular ligament is intact, as it
will provide more often than not a stable syndesmo-
tic construct. On balance, this ligament is the most
powerful one of the syndesmosis ligaments and can
provide up to 42% of the strength of the syndesmosis.8

Management of chronic tibiofibular

syndesmosis injuries

The diagnosis of chronic injury to the tibiofibular
syndesmosis may not be easy to diagnose on plain
radiographs. Although advanced imaging such as
MRI scans have very good specificity and sensitivity.
Ankle arthroscopy in experienced hands can reveal
ankle syndesmotic injury with better accuracy and
detection rate than conventional modalities.26,30,41

Patients with a suspected syndesmotic injury should
be consented at the time of arthroscopy for both
arthroscopic debridement and reconstruction of the
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ankle syndesmosis to reduce the risk of a second
general anaesthetic and re-admission to hospital.
Arthroscopic features of chronic syndesmotic injury
include hypertrophy of the syndesmotic ligaments,
chondral lesions on the talar dome and increased
movement of the fibula on probing the syndesmosis.
The reconstruction of the syndesmosis can be carried
out using various tendons such as peroneus longus,
semitendinosus and gracilis. In addition, arthroscopy is
useful prior to open reconstructive surgery as it allows
the surgeon to rule out the presence of significant arth-
ritis or other pathology that might account for symp-
toms if previous investigations were inconclusive.

The only meta-analysis on the management of
chronic syndesmotic diastasis analysed the three most
common treatment options, namely screw fixation,
arthroscopic debridement and arthrodesis.83 The
pooled success rates were 87.9% for screw fixation,
79.4% for arthrodesis and 78.7% for arthroscopic
surgery. Although the data suggest a good overall
success rate, one has to be cautious, as most of studies
had small number of patients and were retrospective.
In addition, follow-up was short, and some studies
lacked control groups. Chronic or recurrent diastasis
may lead to an increase in the medial clear space,
which can also result from inadequate restoration of
fibula length during surgery. In clinical practice, close
scrutiny and careful restoration of fibula length, align-
ment and rotation will reduce the risk of developing
diastasis medial clear space. Routinely, in our practice
we image the contralateral ankle and use it as the refer-
ence during surgery.

Operative options

In chronic AITF ligament injury, the ligament should
be repaired if there is adequate tissue; if the ligament
is intact but lax following its suture, diastasis screws
may be deployed to protect the repair. However, in
the absence of sufficient ligamentous tissue the aim is
to reconstruct the normal anatomy of the syndesmosis
using an autograft. Morris et al. used free a semiten-
dinosus autograft on eight patients to reconstruct the
AITF ligament with a mean follow-up of 39 months,
demonstrating a favourable outcome.84 Yasui et al.
recommend the use of an autogenous gracilis tendon

to reconstruct the AITF ligament in four consecutive
patients with chronic syndesmosis disruption sec-
ondary to pronation external rotation injury.85

Another option for AITF ligament reconstruction is
the use of the peroneus longus tendon.86,87 There is a
role for reconstruction of the ligaments, as it can reduce
the long-term risk of pain, ankle instability and post-
traumatic arthritis.

Depending on the surgeon’s experience and choice,
one option is to fuse the syndesmosis, although it may
limit dorsiflexion and interfere with normal biomech-
anics. Conversely, other authors have indicated syn-
desmosis fusion to be an acceptable treatment choice
in chronic syndesmotic diastasis.4,88 Olson et al., in 10
patients, found arthrodesis of the syndesmosis to be a
good option as a salvage procedure after a failed
primary fixation.89 The overall functional and radio-
graphic measurements improved considerably with
patients stating that they would be happy to have the
surgery again. This level IV study had an average
follow-up of 41 months, and in all of the patients, the
primary indication of arthrodesis was fibula non-
union. This further supports the use of this procedure
as a salvage option and may indeed in the long term
reduce the development of osteoarthritis or the need
for total ankle arthrodesis.

Outcomes

Correct diagnosis and prompt management of
tibiofibular injury and its associated ankle fractures
influence the long-term outcome and reduce disabil-
ity.41,90 In the absence of appropriate treatment,
tibiofibular syndesmotic injuries can result in
chronic pain, osteoarthritis and joint instability.9,10

Obtaining and maintaining an anatomical reduction
is the key to a good functional outcome, because a
1-mm lateral displacement of the talus results in a
loss of 42% tibiotalar contact area, which in turn
reduces stability and function of the joint.91

Summary

Tibiofibular syndesmotic injuries often occur as a
consequence of an external rotation injury. Careful
history taking and good clinical examination and
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appropriate imaging will suffice in identifying a syn-
desmotic injury. Immediate appropriate treatment of
an acute syndesmotic injury produces a very good
outcome in the long-term and the return to normal
activity. Operative fixation can be achieved using 3.5
or 4.5 mm cortical screws that engage three or four
cortices. No definitive conclusions can be drawn
regarding duration of weight bearing, the optimal
composition of the screws, time of removal of screws
and indeed whether the screws should be removed at
all. Recent publications support our routine practice
in which diastasis screws are not removed routinely
unless patients are symptomatic. There is emerging
evidence that Tightrope is a viable alternative to a
diastasis screw, without the problems of breakage
and removal.

The tibiofibular syndesmosis plays an important
role in contributing to the biomechanical stability of
the ankle joint, and, although a large amount of
research has been performed, there are still no agreed
guidelines on the optimal management for the tibio-
fibular syndesmotic injury. However, if there is a
clinical suspicion of syndesmotic injury, then fixation
should be undertaken. To achieve a consensus, appro-
priately powered RCTs with long-term follow-up and
adequate outcome measures would be required.
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