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Abstract
Ankle fractures are accompanied by a syndesmotic injury 
in about 10% of operatively treated ankle fractures. 
Usually, the total rupture of the syndesmotic ligaments 
with an external rotation force is associated with a Weber 
type B or C fracture or a Maisonneuve fracture. The 
clinical assessment should consist of a comprehensive 
history including mechanism of injury followed by a 
specific physical examination. Radiographs, and if in doubt 
magnetic resonance imaging, are needed to ascertain the 
syndesmotic injury. In the case of operative treatment the 
method of fixation, the height and number of screws and 
the need for hardware removal are still under discussion. 
Furthermore, intraoperative assessment of the accuracy 
of reduction of the fibula in the incisura using fluoroscopy 
is difficult. A possible solution might be the assessment 
with intraoperative three-dimensional imaging. The aim 
of this article is to provide a current concepts review 
of the clinical presentation, diagnosis and treatment of 
syndesmotic injuries.

Key words: Ankle sprain; Syndesmotic injury; Syndesmotic 
screw; Ankle; TightRope; Three-dimensional

© The Author(s) 2016. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: The aim of this article is to provide a current 
concepts review of the clinical presentation, diagnosis and 
management of syndesmotic lesions. Even if syndesmotic 
injuries are common, the appropriate management is still 
under discussion. Current treatment options are discussed 
and future directions are provided. 
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INTRODUCTION
Ankle fractures are accompanied by a syndesmotic injury 
in about 10% of operatively treated ankle fractures[1-3]. 
Numerous mechanisms can lead to disruption of the 
syndesmosis complex, and the most accepted mechanism 
of injury is external rotation, hyperdorsiflexion and talar 
eversion[4-6]. This leads to sequentially tearing the anterior 
inferior tibiofibular ligament and the deltoid complex or 
causing a malleolar fracture, the interosseous ligament 
and finally the posterior inferior tibiofibular ligament[7-9]. In 
most cases, a total lesion of the syndesmotic ligaments is 
associated with a distal fibular fracture type Weber B or C 
or a proximal fibular fracture (Maisonneuve injury)[10,11]. 

CLINICAL AND RADIOLOGICAL 
EVALUATION
Local swelling and tenderness are suspicious for a 
syndesmotic injury[12]. There are several tests available 
such as the external rotation test, heel thump test, dor
siflexion compression test or the squeeze test to evaluate 
the integrity of the syndesmosis[6]. However, in the 
presence of pain or swelling these tests are of limited 
use[13]. Clinical tests for syndesmotic lesions have a low 
predictive value to verify a syndesmotic injury. Several 
authors could show that the external rotation test might 
be the most sensitive test with the lowest false-positive 
rate[6,14].

Intraoperatively, the integrity of the syndesmosis 
can be checked by the external rotation test or the 
bone hook test, which is supposed to be more reliable 
(Figure 1). However, these tests are also limited by a 
poor inter-observer reliability, which further highlights 
the importance of both clinical examination and imaging 
to diagnose an injury of the syndesmosis[13-15].

RADIOGRAPHS
Standard radiographic examination of the ankle should 
consist of at least two views: Lateral view and mortise 
view (Figures 2 and 3). The anterior-posterior (AP) 
view of the ankle can be obtained as a third view, but it 
does not provide any additional information regarding 
the reduction of the mortise. In case of suspicion of a 
proximal fibular fracture or an injury of the syndesmosis 
in the clinical examination or on plain radiographs of 
the ankle, standard radiographs of the whole lower 
leg should be obtained to exclude proximal fractures/
Maisonneuve injury (Figure 4)[6]. 

If an ankle fracture is present, the fracture pattern is 
most commonly described using the AO comprehensive 
classification system[16,17]. The plain radiographs should 
also be carefully checked for avulsion fractures of the 

anterior part of the syndesmosis, the so-called Tubercule 
de Chaput or Wagstaffe le Fort fragment and the 
posterior malleolus (Volkmann fragment) (Figure 5)[18,19]. 

If the mechanism of injury and the clinical exami
nation are suspicious for a syndesmotic injury, the 

Figure 1  Intra-operative assessment of the syndesmotic integrity in a 
Weber B fracture with the hook test under fluoroscopy (Mortise view). In 
this case, the tibiofibular clear space (red arrow) and the medial clear space 
(yellow arrow) do not open indicating that the syndesmotic ligaments are intact.

AP view

Lateral view

AP view
(Mortise view)

20°

Figure 2  Illustration of the plain radiographs of the ankle (Copyright by 
AO Foundation, Switzerland). AP: Anterior-posterior.

Figure 3  Examples for radiographs of the ankle: Mortise view (A) and 
lateral view (B).
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plain radiography should be examined for: (1) the 
tibiofibular clear space; (2) the tibiofibular overlap; and 
(3) the increased medial clear space (Figure 4). These 
measurements are helpful to detect the presence of syn
desmotic injuries[19]. 

As a limitation, it should be mentioned that the mea
surements for the assessment of the syndesmosis on 
radiographs are based on cadaveric studies, and that 
the measurements are influenced by the quality of the 
radiographs. Recently, Hermans et al[20] investigated a 
study to compare magnetic resonance imaging (MRI) 
findings with plain radiographs in syndesmotic injuries. 
The authors found that the tibiofibular overlap and the 
tibiofibular clear space did not correlate with a syndesmotic 
injury seen on MRI. Therefore, further imaging with 
MRI scan is recommended, if there is any suspicion of a 
syndesmotic lesion. The sensitivity and specificity of MRI 
scans for the evaluation of the syndesmotic complex is 
up to 100%, and the integrity of the syndesmosis can be 
optimally visualized on MRI axial views (Figure 6)[21,22].

In addition to plain radiographs, manual or the 
gravity external rotation stress radiographs can be 
applied to the injured ankle to evaluate the integrity 

of the deltoid ligament[23]. The amount of medial clear 
space widening of > 5 mm is highly suspicious for a 
rupture of the deep deltoid ligament. As a limitation of 
the manual stress test it should be mentioned that the 
amount of applied force necessary when performing an 
external rotation stress radiograph is not well defined 
and mainly determined by the patient’s pain level[23].

In the presence of fractures, clinical or radiological 
examination of the syndesmotic integrity is not nece
ssary, as this can be done intraoperatively[6]. Lui et al[24] 
could show that arthroscopy can detect syndesmotic 
injuries more reliable than intraoperative stress radio
graphs. However, arthroscopy of the ankle joint is 
technically demanding and therefore, it is not used 
routinely. Normally, the integrity of the syndesmosis 
is checked by the hook test following fixation of ankle 
fractures (Figure 1). Alternatively, especially in unclear 
cases with fracture type Weber B, the integrity of the 
syndesmosis can be verified by intraoperative visua
lization and by intraoperative testing of the stability (Figure 
7).

MANAGEMENT OF ISOLATED 
SYNDESMOTIC INJURIES
Syndesmotic injuries without an associated fracture 

Figure 4  The increased tibiofibular clear space (red arrow) and medial 
clear space (yellow arrow) are highly suspicious for a syndesmotic lesion 
(A) and the radiograph of the proximal part of the lower leg is showing a 
Maisonneuve injury (blue arrow) (B).

A B

Figure 5  Schematic illustration of the avulsion fractures of the anterior 
part of the syndesmosis (Tubercule de Chaput, Wagstaffe fragment) and 
posterior Volkmann fragment (Copyright by AO Foundation, Switzerland).

Tubercule de Chaput

Wagstaffe fragment

Volkmann fragment

Figure 6  Axial plane of magnetic resonance imaging showing a full 
thickness tear of the anterior part of the syndesmosis (red arrow).

Figure 7  Intraoperative visualization of the anterior part of the syndesmosis; 
in this patient the anterior part of the syndesmosis is completely disrupted 
(hold with the pincers).

Schnetzke M et al . Management of syndesmotic injuries: What is the evidence?
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occur much less frequently compared to fracture asso
ciated syndesmotic lesions[6,25]. However, if an isolated 
syndesmotic injury is missed, it is prone to deteriorated 
clinical outcome with pain and instability. The management 
of isolated syndesmotic injuries is still under discussion. 
In simple syndesmotic sprains without diastasis of the 
syndesmotic region most authors prefer non-operative 
management with a non-weight bearing cast and report 
good functional long-term results[26]. In contrast, a 
displaced and widened mortise needs operative fixation of 
the syndesmosis[26,27].  

Non-surgical management
Non-surgical management includes plaster immobilization 
for 2-6 wk with a non weight-bearing cast[26]. There are 
only few literature data available reporting on clinical 
results after conservative treatment of isolated syndes
motic injuries. Recently, a comprehensive review with 
isolated syndesmotic injuries has been published[25]. The 
period of plaster immobilization varies between 2 and 
6 wk indicating that there is no consensus. From our 
experience, plaster immobilization should be performed for 
at least 6 wk to prevent chronic instability and recurrent 
injuries.

The reported complication rates after non-surgical 
management of isolated syndesmotic injuries were high 
(up to 68%)[28-30]. The most common complications 
recorded in the studies were stiffness, pain with activity, 
heterotopic ossification and residual painful instability.

Surgical management 
Reports about operatively treated isolated syndesmotic 
injuries are rare. Taylor et al[31] published the results of 
six patients with isolated syndesmotic injuries that were 
treated operatively with a 4.5-mm stainless steel cortical 
screw. The mean time from injury to treatment was 3 d 
and all the patients were treated within 7 d. Average time 
to return to sports was 40.7 d (32-48 d) in all patients. 
The assessment of the clinical outcome showed good to 
excellent results in all patients.

MANAGEMENT OF ANKLE FRACTURES 
WITH SYNDESMOTIC INJURIES
In the treatment of ankle fractures with an associated 
syndesmotic lesion the primary goal is to restore ankle 
stability and to maintain correct alignment of tibia and 
fibula to allow sufficient healing of the syndesmotic 
ligaments[32]. In the case of surgical stabilization, the 
method of fixation is still under discussion[6]. Beside the 
use of syndesmotic screws, which is the most widespread 
method, suturing of the syndesmosis, syndesmosis 
hooks, bioabsorbable screws, Endo Buttons (Smith and 
Nephew Endoscopy, Andover, Massachusetts), and the 
TightRope device (Arthrex, Naples, Florida), which in 
particular became popular in the last decade, are also 
used for syndesmotic fixation[6].

Stabilization of the ankle mortise is generally recom

mended, when the fracture pattern, intraoperative 
assessment with a hook or the direct visualization 
demonstrates a syndesmotic diastasis. A consensus for 
the appropriate size of the syndesmosis screw has not 
been reached yet. Most authors prefer either 3.5 or 4.5 
mm cortical screws. In Europe most surgeons use one 
single 3.5-mm tricortical diastasis screw for stabilization 
of the syndesmosis in Weber B or C fractures. The 
preferred height is at 2.1 to 4 cm above the ankle joint 
line. Two syndesmotic screws are commonly used in 
Maisonneuve fractures[33]. In biomechanical studies, 
3.5 and 4.5 mm cortical screws showed comparable 
biomechanical characteristics[34]. In cadaveric studies 
the influence of the numbers of syndesmotic screws has 
been investigated[35]. There is evidence that two screws 
provide a better construct biomechanically compared to 
one diastasis screw alone. 

The placement height of the syndesmotic screw 
and the number of cortices engaged with the diastasis 
screws are also the topic of an ongoing discussion. 
Beumer et al[35] could show that there is no difference in 
clinical outcome comparing the engagement of three vs 
four cortices. Most authors agree that diastasis screws 
should be placed 2 to 3 cm proximal to the tibial plafond. 
Interestingly, the placement of diastasis screws at 2, 3 
and 5 cm proximal to the ankle joint seems to have no 
influence on functional outcome[36].

Despite the invention of novel devices such as the 
Tightrope or bioabsorbable screws for restoration and 
maintenance of the congruent syndesmosis following 
syndesmotic injury, the metallic syndesmotic screw is 
still considered to be the gold standard[37]. A possible 
disadvantage of the syndesmotic screw is the need for 
implant removal. In general, the syndesmosis takes 8 to 
12 wk to heal, and afterwards removal of the hardware 
is recommended by most authors[38]. However, the 
hardware removal is accompanied by high complication 
rates such as wound infection, re-occurrence of screw 
breakage and diastasis during removal[39]. Alternatively, 
the syndesmotic screw can be left in situ. Schepers 
published a review with 472 patients included with 
retained syndesmotic screws. Eighty patients had loose 
diastasis or broken screws[40]. Despite this, there were 
no significant differences in clinical outcome between 
retained or removed screws.

Another alternative fixation device are bioabsorbable 
screws. Bioabsorbable screws can be used instead of 
syndesmotic screws for stabilization of the syndesmosis 
but have the advantage that screw removal is un
necessary. A recently published review compared the 
results of bioabsorbable and metallic syndesmotic 
screws[38]. Bioabsorbable syndesmotic screws and metallic 
syndesmotic screws were comparable with respect to the 
incidence of complications and range of motion. However, 
the absolute number of complications was greater with 
bioabsorbable screws (23.4% vs 5.7%). Most frequent 
complications of bioabsorbable screws were wound-related 
complications in 19.7% of the patients.

Schnetzke M et al . Management of syndesmotic injuries: What is the evidence?
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Currently, debate exists over rigid screw fixation vs 
suture button techniques as the ideal fixation method. 
The theoretical advantages of a suture-button device 
over metallic syndesmotic screws are that it allows 
physiologic motion at the syndesmosis while maintaining 
the reduction, less risk of hardware pain and subsequent 
implant removal, and it may permit earlier return to 
motion as there is no risk of screw breakage and sub
sequent recurrent syndesmotic diastasis[41]. In a cadaveric 
study, Teramoto et al[42] sequentially assessed native 
syndesmosis ligament stability, suture button, and screw 
fixation for diastasis in six anatomic specimens. With 
anatomically directed fixation, there was no significant 
difference in diastasis for any fixation technique compared 
with the intact native ligaments. However, screw fixation 
provided the most rigid fixation and greatest stability 
against external rotation force. 

In the last two decades, many authors have sought 
to compare suture button techniques vs rigid fixation 
with cortical screws[26]. To date, for isolated unstable 
syndesmosis injuries, no study has shown suture button 
techniques to be inferior to rigid fixation with regard to 
joint stability and patient satisfaction.

The use of the Tightrope as fixation method of the 
ankle diastases has been developed recently. Naqvi 
et al[43] reported on their experience with 49 patients 
who were stabilized with the Tightrope device, and 
found satisfactory clinical results after 2 years of follow-
up. One major advantage of this method compared 

to screws is that there is no need to remove the knot 
routinely. A potential limitation of this technique might 
be the higher costs compared to the screws and, some 
authors have reported soft tissue irritation from the 
knot with the need for revision surgery[44]. According to 
current literature, the functional outcome is comparable 
using either Tightrope or syndesmotic screws as fixation 
device. Detailed analysis of both groups revealed that 
the Tightrope device was superior to syndesmotic screws 
regarding the time to return to work. In addition, fewer 
patients needed implant removal after Tightrope fixation 
of the syndesmotic diastasis. Recently, a prospective 
randomized controlled study was published to compare 
syndesmosis screw and TightRope fixation in terms of 
accuracy and maintenance of syndesmosis reduction 
using intraoperative 3D imaging and postoperative 
bilateral computed tomography (CT)[45]. No difference was 
found regarding reduction of the syndesmosis. At two-
year follow-up the incidence of ankle joint osteoarthritis 
and functional outcome showed no difference between 
the fixation methods.

Intraoperative assessment of reduction of syndesmosis
Several cadaveric studies have demonstrated that 
standard radiographic measurements used to evaluate 
the integrity of the syndesmosis are inaccurate and 
unreliable[46-48]. Multiple articles have described mal
reduction after operative treatment in up to 50% of 
the cases[46,49]. Even under direct visualization of the 

A B C

D E

Figure 8  A 25-year-old patient with a Maisonneuve injury. Assessment of reduction with intra-operative three-dimensional scan (A-E): After closed reduction 
and temporary fixation with a k-wire (A) the three-dimensional scan shows malreduction of the distal fibula in the incisura (B). Immediate intraoperative revision was 
performed (C) with repeated intraoperative three-dimensional scan showing correct reduction of the distal fibula. With k-wire in place, two syndesmotic screws have 
been placed to stabilize the ankle diastase (E).

Schnetzke M et al . Management of syndesmotic injuries: What is the evidence?
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syndesmotic region malreduction has been reported in 
about 15% because of missing anatomical landmarks[50-52]. 
A CT scan allows better visualization of the transverse 
relationship between the fibula and incisura fibularis[53-55].

Accuracy of reduction has been shown to correlate with 
poorer outcome and the development of post-traumatic 
arthritis[56-58]. Therefore, some authors advocate the 
use of a CT scan routinely after operative stabilization of 
syndesmotic diastasis[59]. Gardner et al[46] reported on 25 
patients who underwent open reduction of a syndesmotic 
diastasis, and postoperative CT scans showed that 52% of 
the patients had a malreduced fibula within the incisura.

One possible solution to overcome these problems 
might be the routine use of intraoperative three-dimen
sional imaging, as this will allow anatomical fixation of 
the syndesmosis and immediate intraoperative revision 
in the case of malreduction. Franke et al[3] investigated 
a study with the routine use of the intraoperative three-
dimensional scan for the assessment of accuracy of 
syndesmosis reduction in 251 patients. After closed 
reduction and fixation of the syndesmosis with a 3.5 mm 
syndesmosis screw, a conventional check of the ankle 
joint by fluoroscopy in the three standard views was 
performed. Only if the findings on fluoroscopy showed 
an adequate reduction by the surgeon’s impression an 
intraoperative three-dimensional scan was performed. In 
82 patients (32.7%), malreduction of the syndesmosis 
was found on the three-dimensional scan despite the fact 
that the fracture appeared to be adequately reduced on 
fluoroscopy. After immediate intraoperative revision(s), a 
repeated intraoperative three-dimensional scan showed 
anatomical reduction of the syndesmosis. 

Examples of intraoperative assessment of syndesmotic 
reduction with an intraoperative three-dimensional scan 
are shown in Figure 8.

CONCLUSION
Syndesmotic injuries are common lesions after ankle sprain 
and require careful examination and management. A 
displaced and widened mortise requires operative fixation 
of the syndesmosis. Variable fixation techniques have been 
reported with comparable results. Furthermore, accuracy 
of reduction of the syndesmosis is of great concern, as 
it has been shown to correlate with poorer outcome and 
the development of post-traumatic osteoarthritis. In view 
of the high percentage of patients with malreduction 
of the syndesmosis, intraoperative three-dimensional 
imaging may be a solution for overcoming this problem. 
Alternatively, a postoperative CT scan should be performed 
to assess appropriate reduction.
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