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Abstract

Ligamentous ankle injuries remain one of the most common injuries sustained by athletes.
Syndesmotic, often termed high ankle, sprains are being diagnosed more frequently due to
a heightened awareness and improved diagnostic techniques. These injuries result in pain,
disability, and a significant delay in return to play. Most operative syndesmotic injuries can
be diagnosed on plain radiographs, including stress views; however, ultrasound, CT, and
MRI have improved the detection of more subtle injuries. Arthroscopic evaluation can be
used to confirm the diagnosis while assessing other intra-articular structures. There has
been an abundance of recent research exploring the treatment of syndesmotic injuries in
athletes, focusing on surgical intervention and rehabilitation protocols. The literature

remains conflicted regarding return to play in athletes.
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Introduction

It is well-established that ankle sprains and fractures are
among the most common sports-related injuries [1]. Isolated
syndesmotic disruptions without fracture occur more com-
monly in athletes than non-athletes [2]. Syndesmotic inju-
ries comprise 1-18% of ankle sprains but are probably
underreported since the diagnosis is not always made on
initial physical examination and non-weight-bearing radio-
graphs [3-5]. Return to play after syndesmotic injury can
take twice as long when compared to isolated lateral ankle
ligamentous injury [6]. Return to play after syndesmotic
disruption is dependent on the sport, degree of injury, and
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variable time to healing for each injury [7]. In addition to
the short-term disability caused by these injuries, chronic
ankle dysfunction can persist for months following the
injury [8, 9]. Unrecognized injuries that are not properly
treated can result in chronic ankle instability and post-trau-
matic ankle arthritis [10].

Syndesmotic disruption can occur in isolation or with
concomitant adjacent bony, cartilaginous, or ligamentous
injuries. Therefore, the importance of a focused and com-
prehensive exam of the entire foot and ankle cannot be
overemphasized [9]. Considerable discrepancies exist in
the literature regarding the reporting of these injuries, the
use of advanced imaging and arthroscopy to aid in diagno-
sis, and the appropriate treatment for different degrees of
injury [2]. The diagnosis and management of these injuries,
especially in elite athletes, remains controversial since
there is a lack of level I evidence surrounding this topic.
This chapter will review relevant anatomy, etiology, patho-
physiology, symptomatology, diagnosis, treatment, reha-
bilitation, and prevention, and summarize the highest level
of existing evidence.
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Etiology and Pathomechanism

The distal tibiofibular syndesmosis is located between the
convex distal fibula and the concave incisura fibularis of the
tibia. A synovial-lined joint cavity, contiguous with the ankle
joint, extends proximally 12—15 mm and includes articulat-
ing facets between the tibia and fibula 75 % of the time [11].
The syndesmosis is stabilized by the anterior inferior tibio-
fibular ligament (AITFL), interosseous ligament (IOL), and
posterior ligamentous complex consisting of the posterior
inferior tibiofibular ligament (PITFL) and fibrocartilaginous
inferior transverse ligament (ITL) [12]. The posterior liga-
ments are confluent with the posterior ankle capsule. The
AITFL, PITFL, and IOL limit fibular external rotation, pos-
terior translation, and lateral translation, respectively [13].
Within the AITFL, the inferior band is most important for
stability.

Normal fibular motion within the syndesmosis, albeit
slight in comparison to other joints, is important in preserv-
ing ankle joint congruity [14, 15]. When the ankle is dorsi-
flexed, the fibula externally rotates and migrates proximally
and posterolaterally to accommodate the wider anterior talar
done [16]. With plantarflexion, the fibula internally rotates
and translates distally and anteromedially. External rotation
of the foot results in fibular external rotation and posterome-
dial translation [17].

The syndesmosis functions synergistically with the del-
toid ligament complex to maintain stability and congruency
of the ankle mortise. Congruity of the ankle joint is essential
in order to maintain normal contact characteristics and
thereby prevent the development of post-traumatic arthritis
[18, 19]. For this reason, syndesmotic instability and malre-
duction is associated with poor functional outcome and sec-
ondary arthritis.

Together with the ITL, the PITFL provides 42 % of syn-
desmotic stability, compared to 35 % for the AITFL and 22 %
for the IOL [20]. When all syndesmotic ligaments are sec-
tioned, fibular motion relative to the tibia increases 8.8 mm
in the sagittal plane and 1.5 mm in the coronal plane with
stress examination [21]. In contrast, disruption of the AITFL
alone results in only 0.5 mm of translation in the coronal and
sagittal planes. With sectioning of the syndesmosis 4-6 cm
proximal to the ankle joint with a concomitant deep deltoid
ligament rupture can result in tibiotalar dislocation when the
ankle is loaded in 20° of dorsiflexion [22].

Syndesmotic injuries most often result from an external
rotation force applied to a hyperdorsiflexed ankle while the
foot is planted [12]. This mechanism causes the fibula to
externally rotate while translating posteriorly and laterally,
resulting in rupture of the AITFL first, followed by the deep
deltoid ligament, IOL, and lastly PITFL [23]. Most syndes-
motic injuries involve rupture of only the AITFL and IOL
[2]. Other described mechanisms of syndesmotic injury

include inversion, inversion with external rotation, and ever-
sion [24, 25]. More significant syndesmotic injuries are more
likely to occur with external rotation compared with other
mechanisms. Syndesmotic widening of at least 2 mm more
than the contralateral ankle has been shown to correlate with
injury to two or more syndesmotic ligaments [26].

History and Physical Examination

Athletic syndesmotic injuries occur most commonly in high-
impact sports, including ice hockey and football [6, 27]. An
attempt to define the mechanism of injury should be made
while taking the history. Treatment varies dramatically
between acute (less than 3 weeks) and chronic (greater than
3 months) injuries so it is important to establish the date of
injury [28]. One should inquire about a history of previous
injury or treatment. As with all foot and ankle injuries, the
patient should be asked to localize the area of maximum
pain. Patients may report a sense of ankle instability.

Physical examination should begin with inspection for
swelling, ecchymosis and deformity. In addition, it should
focus reproduction of pain along the anterolateral border of
the leg during ankle dorsiflexion, instability testing, and pain
with weight-bearing or during push-off [29]. Tenderness
localized to the AITFL is non-specific since this can occur
with many other ankle injuries in the acute period [30]. Forty
percent of patients with ATFL rupture resulting from a supi-
nation injury had tenderness over the AITFL without rupture
of this ligament [30].

Multiple specific stress tests have been designed to assess
syndesmotic stability, including the squeeze test, external
rotation stress test, Cotton test, crossed-leg test and fibula-
translation test [4, 26, 29, 31]. The squeeze test involves com-
pression of the tibia and fibula proximally in the calf and is
considered positive when this causes pain at the ankle joint.
The external rotation stress test involves an external rotation
stress applied to the foot while the ankle is dorsiflexed, with
reproducible pain signifying a positive result. This test has
been shown to have the lowest inter-observer error and high-
est sensitivity [32]. A positive Cotton test occurs with pain
when the talus is translated laterally within the mortise. The
fibula-translation test is performed by stabilizing the tibia and
trying to displace the fibula anteriorly or posteriorly. A posi-
tive crossed-leg test occurs when pain is elicited by pushing
the affected fibula downwards against the knee.

Physical examination alone has been shown to detect only
75% of injuries [32]. With MRI-confirmed syndesmotic
injuries, the external rotation stress test had a sensitivity of
20 % and specificity of 84.8 % versus 30 and 93.5 % for the
squeeze test [33]. While the presence of a positive test should
heighten suspicion for a syndesmotic injury, no physical
exam maneuver has been shown to reliably predict the pres-
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ence or degree of syndesmotic injury and therefore imaging
studies are necessary [34].

Imaging

Initial imaging for evaluation of syndesmotic injuries should
include anteroposterior (AP), mortise, and lateral radio-
graphs of the affected ankle. If possible, weight-bearing
radiographs are beneficial in identifying more subtle injuries
but are not necessary when incongruence of the mortise is
evident on non-weight-bearing views. An increase in the
medial clear space between the medial malleolus and talus
can occur with a combined syndesmotic and deltoid disrup-
tion (Fig. 29.1) [33]. In the case of supination-external rota-
tion (SER) 1V injuries, the integrity of the syndesmosis can
only be assessed after anatomic fixation of the fibula
(Fig. 29.2). While it is well-established that syndesmotic dis-
ruption is more common with pronation-type (Weber C) fib-
ula fractures, it occurs in 20-30 % of supination-type (Weber
B) fibula fractures [35, 36]. A tibiofibular clear space 1 cm
proximal to the tibial plafond of greater than 6 mm on AP
and mortise radiographs indicates a syndesmotic injury [37].
Since the appearance of the tibiofibular clear space does not
change over an arc of 5° of external rotation to 25° of internal
rotation, it has been demonstrated to be the more reliable
radiographic measurement [38].

In the case of subtle injuries (Fig. 29.3a, b), contralateral
comparison views can be helpful since a difference in tibiofibu-
lar clear space by at least 2 mm indicates syndesmotic injury.
Fluoroscopic stress evaluation is beneficial but has a high false-
negative rate in low-grade injuries and may not detect partial
rupture of the AITFL and IOL [39]. In fact, it has been shown
that malrotation of as much as 30° of external rotation can
occur if relying on intraoperative fluoroscopy alone [40].

CT scan with fine axial cuts is most useful to evaluate the
location of the distal fibula in relation to the incisura fibularis
of the tibia [41]. This is especially true in cases of tibial
AITFL and PITFL avulsion fractures, which can occur in as
many as 50 % of syndesmotic injuries [42]. Again, with more
subtle injuries, the contralateral ankle should be included in
the field of view to allow comparison. While CT has its
advantages, one must remember that it remains a static test,
unless weight-bearing CT is used. Further study is necessary
to explore the utility of weight-bearing CT.

MRI is beneficial in identifying high and low-grade syn-
desmotic injuries and has high inter-observer reliability [43].
It has been shown to have 100 % sensitivity and 93 % speci-
ficity for AITFL injuries and 100 % sensitivity and specific-
ity for PITFL ruptures in cases of high-grade syndesmotic
injury [44]. Since MRI, like CT, is not a dynamic test and
therefore is not ideal for detecting syndesmotic instability in
low-grade injuries.
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Fig. 29.1 Preoperative AP radiograph during external rotation stress
test demonstrating widening of the medial clear space and
syndesmosis

Fig.29.2 Intraoperative AP radiograph showing syndesmotic instabil-
ity during stress testing after fibula ORIF

Ultrasound is a quick, safe, and inexpensive imaging
modality that allows dynamic testing. It can depict widening
of the tibiofibular clear space and AITFL disruption when
applying external rotation stress [45]. One must be cognizant
that ultrasound is highly operator-dependent and diagnostic
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Fig.29.3 (a, b) Preoperative AP (a) and lateral (b) radiographs showing medial malleolus avulsion fracture with suspicion for possible syndes-
motic injury

utility is likely to vary based on the skill and experience of
the ultrasonographer. Compared to MRI, ultrasound is not
effective in detecting osteochondral lesions and bone bruis-
ing, which are present in 28 % of cases [46].

If imaging modalities fail to provide a conclusive diagno-
sis, ankle arthroscopy can be used to directly visualize the
syndesmosis and articular cartilage [47]. Although invasive,
it can have both diagnostic and therapeutic utility. It is supe-
rior to any imaging modality in terms of its ability to defini-
tively diagnose syndesmotic and osteochondral injuries, and
allows dynamic instability to be surgically treated in the
same setting [48].

Classification

Syndesmotic injuries can be classified based on physical
examination as described by the West Point Ankle grading
system [8]. Grade I (low-grade) injuries include mild
sprains and AITFL ruptures without ankle instability.
Grade II injuries involve rupture of the AITFL and IOL
with slight instability. Grade III (high-grade) injuries are
grossly unstable and result from disruption of all

syndesmotic ligaments. It is difficult to differentiate
between grade I and II injuries based on physical examina-
tion alone, so it is necessary to employ advanced imaging
or arthroscopy to make this distinction.

Edwards and DeLee developed another classification of
acute syndesmotic injury without fracture [49]. First, they
broadly defined these injuries as sprains without diastasis,
sprains with frank diastasis (evident on initial radiographs), and
sprains with latent diastasis (diagnosed only on stress radio-
graphs). Second, they categorized injuries as type I, lateral fibu-
lar translation without fracture; type II, lateral fibular translation
due to plastic deformation of the fibula; type III, posterior sub-
luxation or dislocation of the fibula; and type IV, proximal dis-
location of the talus causing divergence of the distal tibia and
fibula. Currently, no classification system exists that clearly
defines treatment guidelines, injury severity, or prognosis.

Conservative Treatment

Nonoperative treatment is indicated for stable grade I syn-
desmotic injuries. This involves rest and immobilization fol-
lowed by a progressive rehabilitation program consisting of
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stretching, strengthening, and proprioceptive exercises [50].
After a 1-week period of protected weight-bearing in a cast
or CAM boot, progression to full weight-bearing should
occur over the following week. Additionally, active-assisted
ankle range of motion exercises and light proprioceptive
training should commence with the guidance of a physical
therapist. During the following week (14-21 days post-
injury), athletes may begin strength training and sports-
specific exercises. Return to play is permitted when the
athlete is able to single-leg hop for at least 30 s (or 15 repeti-
tions) without pain, which usually occurs between 4 and 6
weeks post-injury [2].

The appropriate initial treatment of grade II injuries is
nonoperative. There is a spectrum of injury within this grade
and patients exhibit variable recovery times. In patients with
persistent symptoms and protracted rehabilitation course,
dynamic stress examination as well as arthroscopic evalua-
tion can be helpful to evaluate ligamentous stability. If
dynamic testing reveals diastasis of more than 2 mm, surgi-
cal intervention should be considered [26]. Although conser-
vative management leads to good to excellent outcomes in
86—100 % of patients, the resultant prolonged rehabilitation
course (average return to play of 13.4 weeks) may be prob-
lematic, particularly in elite athletes [8, 29, 34]. Not surpris-
ingly, patient outcomes are inferior when tibiofibular
diastasis persists and/or calcification develops above the syn-
desmotic ligaments [51].

Operative Treatment
Reduction Technique

There is some debate as to the appropriate clamp position for
reduction of syndesmotic injuries. While it seems logical
that an oblique clamp position should be used since the fibula
is posterior in relation to the tibia, a cadaver study demon-
strated that clamp orientation along the neutral anatomic axis
yields an optimal reduction[52]. With regard to ankle posi-
tion during clamp reduction and screw placement, it has been
postulated that the ankle should be dorsiflexed to prevent
overtightening of the syndesmosis since the talar dome is
wider anteriorly. Yet, no difference in ankle range of motion
was noted in a recent study between screws tightened in
plantarflexion and dorsiflexion [53]. In fact, excessive ankle
dorsiflexion can posteriorly displace the fibula out of the
incisura. Therefore, we recommend clamp and screw tight-
ening with the ankle in resting position to prevent malreduc-
tion. It is prudent to have a low threshold to dissect anteriorly
to the fibula to achieve an anatomic reduction by direct visu-
alization. Some surgeons advocate manual reduction of the
syndesmosis to avoid overcompression and facilitate an ana-
tomic reduction. The use of a smaller clamp may result in
fibular translation.

Radiographic Assessment of Syndesmotic
Reduction

It is advisable to obtain comparison fluoroscopic AP and lat-
eral views of the contralateral ankle to ascertain the normal
relationship of the patient’s distal tibia and fibula. Even using
direct visualization and fluoroscopic guidance, anatomic
reduction of the syndesmosis can be difficult. In patients
with associated malleolar fractures, high rates of syndes-
motic malreduction have been observed on postoperative
imaging, up to 52 % using CT [54-57]. The distance between
the fibula and posterior facet of the incisura was greater in
77 % of malreductions, representing iatrogenic internal rota-
tion or anterior translation of the fibula [56]. Syndesmotic
widening beyond 1.5 mm after open reduction internal fixa-
tion results in poor functional outcomes [54, 58].

In a case report, intraoperative O-arm 3-D cone-beam CT
was found to be fast and effective in assessing fibular length
and rotation as well as mortise congruency [59]. Another
study reported the use of 3-D imaging with mobilized C-arms
in 251 syndesmotic injuries [60]. This technology identified
malreductions in 33 % of cases that were corrected during
the same procedure. Although intraoperative 3-D imaging is
appealing, it is too expensive for many institutions and it is
questionable as to whether its benefit outweighs the risk of
increased radiation exposure and longer surgery duration.

Diagnostic Arthroscopy

Stress radiographs and MRI have been found to be less effec-
tive than direct arthroscopic visualization in demonstrating
the true degree of syndesmotic disruption (Fig. 29.3) [44,
48]. While MRI is very sensitive for detecting syndesmotic
injuries with flexor hallucis longus edema being a clue to
posterior tibiofibular ligament injury [61] and CT can detect
minor (2-3 mm) diastasis [41], neither advanced imaging
modality is predictive of syndesmotic instability. In addition,
many patients with syndesmotic injury are at high risk of
associated traumatic talar osteochondral lesions which can
be managed arthroscopically at the time of syndesmotic
evaluation [62]. Syndesmotic injuries can vary widely in the
degree of severity, with some patients being appropriate
candidates for non-operative management and others requir-
ing arthroscopic debridement and/or ORIF [10].
Arthroscopy can be a particularly valuable diagnostic tool
in the setting of a subtle syndesmotic injury with negative
radiographs, positive MRI for edema, and a protracted recov-
ery course with vague pain. In these situations, an exam
under anesthesia is performed, the syndesmosis is probed
under direct arthroscopic visualization, and distal tibiofibular
instability is evaluated while performing an external rotation
stress test (Fig. 29.4a, b). In a cadaveric study, the distance
between the tibia and fibula at the distal tibiofibular joint
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averaged 1.3 mm in the anterior syndesmosis, 3.7 mm at the
midsection, and 3.3 mm at the posterior aspect [63].
Therefore, physiologic opening of the syndesmosis depends
on the level of testing, and an opening of more than 2 mm
anteriorly is pathologic. When instability is present,

arthroscopic syndesmotic debridement with percutaneous
fixation provides good or excellent results [64, 65].

Treatment of Acute Injuries

Surgical intervention of acute syndesmotic injuries consists
of screw fixation or dynamic stabilization with a suture-
button construct or hybrid fixation. A widened mortise on
weight-bearing radiographs (Fig. 29.5) necessitates surgical
reduction and stabilization to reestablish normal ankle bio-
mechanics and optimize patient outcomes by preventing
post-traumatic arthritis and chronic instability [66, 67]. The
only significant predictor of function after syndesmotic
injury is maintenance of reduction [36]. Other indications
for syndesmotic stabilization include a fibula fracture at
least 4.5 cm proximal to the tibiotalar joint coupled with
deltoid ligament injury and intraoperative fluoroscopic evi-
dence of gross syndesmotic instability following malleolar
fixation [68, 69].

The literature is less definitive regarding the manage-
ment of low-grade injuries in athletes with more subtle
radiographic abnormalities. Surgical stabilization coupled
with arthroscopic treatment of concomitant intra-articular
pathology has been recommended for grade II injuries
[34]. Since grade III injuries are commonly associated
with osteochondral defects as well as deltoid and lateral
ligamentous ruptures, preoperative advanced imaging
and/or intraoperative arthroscopy can be beneficial.
Return to play in as early as 6 weeks has been demon-
strated with early surgical intervention for grade III syn-
desmotic sprains paired with an aggressive rehabilitation
protocol [70].

Fig.29.5 (a, b) Arthroscopic images of a patient with a subtle syndesmotic injury before (a) and after (b) stress examination
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Screw Fixation
Despite an abundance of research on the topic, there remains
no clear consensus regarding the ideal technique of syndes-
motic stabilization. In general, most agree that implants should
be placed at least 1.5 cm proximal to the tibial plafond
(Fig. 29.6) to avoid the true syndesmotic joint, parallel to the
joint and directed from posterolateral to anteromedial at a
25-30° angle from the coronal plane while an external clamp
or other reduction aid is maintaining the reduction [71, 72]. It
is well-established that screws should not be placed in lag fash-
ion as this would overcompress the syndesmosis. Ongoing
debate exists with respect to screw number and type, number of
cortices penetrated, and the need for reoperation for hardware
removal. Most commonly, either 3.5 or 4.5-mm fully threaded
cortical screws are utilized depending on surgeon preference,
patient size, and degree of instability. When using two syndes-
motic screws, a cadaveric study showed that screw size (3.5 or
4.5-mm) and number of engaged cortices (tricortical or quadri-
cortical) had no significant impact on mechanical stability [73].
Other studies have demonstrated that 4.5-mm screws
have higher resistance to shear stress while 3.5-mm screws
are more likely to break [74, 75]. Proponents of tricortical
screws argue that more physiologic motion is preserved,

Fig. 29.6 Weight-bearing mortise radiograph demonstrating gross
syndesmotic widening
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while those in favor of quadricortical screws assert that
more robust fixation is achieved and complete hardware
removal is more easily performed after screw breakage [75].
One study showed that one quadricortical 4.5-mm screw
had equivalent functional outcome, range of motion, and
pain level as two 3.5-mm screws placed tricortically [76].
Bioabsorbable screws have been shown to function as effec-
tively as conventional stainless steel screws at 1-year fol-
low-up; [77] however, they are not commonly used because
granuloma formation and foreign body reaction are poten-
tial complications [78].

Even in the absence of fibular fracture, a one-third tubu-
lar plate with fibula-only screws placed proximally and dis-
tally can be used in conjunction with syndesmotic screws.
This plate functions both as a washer to distribute forces on
the fibula and to optimize syndesmotic screw position
within the fibula (Fig. 29.7a, b). The plate also improves
stiffness and decreases the likelihood of stress fracture fol-
lowing syndesmotic screw removal. In a recent cadaveric
study, retention of a supplementary one-third tubular plate
following syndesmotic screws removal increased fibular
torsional stiffness in comparison to syndesmotic screw-
only specimens [79].

Fig. 29.7 Postoperative mortise radiograph showing syndesmotic fix-
ation with two fully-threaded quadricortical screws
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Fig.29.8 (a, b) Intraoperative AP (a) and lateral (b) radiographs showing syndesmotic fixation with one-third tubular plate to distribute forces

on the fibula

Dynamic Suture-Button Fixation

Dynamic stabilization of the syndesmosis using a suture-
button fixation (TightRope, Arthrex, Inc., Naples, FL, USA)
has become increasingly popular particularly in the treat-
ment of athletes because it theoretically allows more physi-
ologic motion at the syndesmosis and does not require an
additional surgery for implant removal (Fig. 29.8) [80, 81].
Some authors favor the use of a one-third tubular plate with
a single 4.5-mm tricortical syndesmotic screw and one suture
button in elite athletes to obtain the benefits of both implants
(Fig. 29.9) [25]. It is important to mention that there are sev-
eral reports of skin irriation and granuloma formation from
suture knots as well as osteolysis and osteomyelitis requiring
surgical removal [82, 83]. Since these reports, the
manufacturer has developed a knotless suture button that is
currently in use but limited data exists at this time regarding
long-term outcomes with this implant.

Although biomechanical studies have demonstrated mar-
ginally lower stability with suture buttons compared to screw
fixation, it is this decrease in multidirectional rigidity that
allows more anatomic micromotion (Fig. 29.10a, b) [84, 85].
In a cadaver model with deliberate syndesmotic malreduction,

Fig.29.9 Intraoperative AP radiograph of suture-button fixation with
one-third tubular plate-screw construct
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Fig.29.10 Intraoperative AP radiograph of hybrid syndesmotic fixation
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suture-button stabilization resulted in decreased post-operative
displacement as opposed to conventional screw fixation [86].
Therefore, dynamic syndesmotic fixation may help to decrease
the negative sequelac of iatrogenic clamp malreduction.
Biomechanical studies are limited in their ability to replicate
the actual forces of physiologic loading endured by the ankle
during ambulation and athletic participation.

Multiple clinical studies have directly compared suture
buttons and screws. In a series of 46 patients with average
follow-up of 2.5 years, no malreductions were observed with
the use of suture-button compared with a 21.7 % malreduc-
tion rate in the screw group [87]. Additionally, this study
reported no significant differences in clinical outcome scores
or time to full weight bearing. In a recent prospective ran-
domized multicenter trial, dynamic suture-button fixation
was shown to provide adequate syndesmotic stabilization
without failure or loss of reduction with a significantly lower
reoperation rate compared with single 3.5-mm quadricortical
screw fixation [88]. In addition, better clinical outcome
scores were observed in the dynamic fixation group but this
difference did not reach statistical significance.

Fig.29.11 (a, b) Postoperative AP (a) and lateral (b) radiographs showing syndesmotic fixation with two suture buttons alone
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Screw Removal

We do not recommend routine removal of syndesmotic
screws placed proximal to the true syndesmotic joint.
Exceptions include hardware infection, symptomatic hard-
ware, syndesmotic malreduction, and the need for revision
surgery. Screws removed prematurely (median of 9 weeks
after surgery) resulted in a 10% loss of reduction [36].
Multiple studies have demonstrated that retention of
syndesmotic screws, including those that are broken, does
not pose a clinical problem [89, 90]. In the case of postopera-
tive syndesmotic malreduction, the first step is to remove the
syndesmotic screws. In a recent case series, 36 % of syndes-
mosis were malreduced after screw placement and 89 % of
these reduced after screw removal [91].

Rehabilitation and Back-to-Sports

Postoperatively, patients are made non-weight-bearing in a
splint for 2 weeks to allow soft tissue healing and subsidence
of swelling. Range of motion exercises commence 2-3
weeks after surgery if wound healing is appropriate. Partial
weight bearing in a CAM boot can begin at 3—4 weeks post-
operatively in a compliant, highly motivated patient. Full
weight bearing as tolerated is initiated at 4 weeks after sur-
gery along with proprioceptive and strength exercises. The
return to running and high-impact sports is guided by patient
symptoms and progression with a graduated rehabilitation
protocol but generally is permitted at 8—10 weeks.

Again, if screws or suture-buttons are placed above the
true syndesmotic joint, we do not recommend routine
removal. In the case of intolerable symptomatic hardware, the
surgeon should wait a minimum of 12 weeks before removing
hardware to prevent recurrent diastasis. Screws placed across
the true syndesmotic joint should not be removed before 12
weeks. After screw removal, a period of protected weight
bearing is recommended to prevent fracture at the level of the
screw holes. Leaving a one-third tubular plate in place has
been shown to improve torsional strength of the fibula [79].
As previously mentioned, multiple studies have shown no dif-
ference in clinical outcome between patients with retained
and removed syndesmotic screws [89, 90, 92]. Some evi-
dence supports the contention that screw removal can facili-
tate improved ankle motion and patient function but generally
retained screws will break to allow restoration of motion [90].

Less definitive information exists regarding suture buttons
but theoretically these implants allow more physiologic syn-
desmotic multidirectional motion. In a recent series of 25
patients, the average reported time to full-weight-bearing was
5.5 weeks using a suture-button technique without any recur-
rent diastasis at 10.9 months after surgery [93]. The majority
of patients in this series were treated with a single suture but-
ton, while four had two devices placed. Patients had signifi-
cant improvement in SF-12 and AOFAS-Hindfoot scores.

Evidence

The vast majority of literature surrounding treatment of syn-
desmotic injuries is based on level IV and V data, as well as
anecdotal experience. No level I studies exist on this topic to
our knowledge. With regard to our references, there are 12
level II studies and one level III study. The remainder are
level IV and V studies.

Summary

1. In the case of subtle syndesmotic injuries, contralateral
comparison weight-bearing radiographs are recommended.
While CT and MRI can provide additional information,
these are static tests that will not identify instability.

2. Arthroscopy is a very sensitive and accurate means of
diagnosing syndesmotic instability and allows the sur-
geon to identify and treat other intra-articular injuries.
Physiologic syndesmotic opening varies among individu-
als, but an anterior opening of more than 2 mm is
pathologic.

3. Syndesmotic implants, whether screws or suture buttons,
should be placed above the true syndesmotic joint (more
than 15 mm above the plafond) and therefore do not
require routine removal. Premature screw removal can
lead to recurrent diastasis.

4. Anatomic syndesmotic reduction is the most important
predictor of functional outcome. To avoid iatrogenic mal-
reduction, a large clamp should be placed in a transverse
orientation with the ankle in resting position while using
intraoperative fluoroscopy with comparison views.

5. In cases of concomitant syndesmotic and deltoid injury,
one should strongly consider visualizing and repairing the
deltoid ligament. The superficial deltoid can avulse off
the medial malleolus and become entrapped in the medial
gutter obstructing anatomic reduction.

6. The optimal treatment of syndesmotic injuries remains
controversial and discrepancies exist in the literature
regarding return to play for elite athletes. Future level I
studies with long-term follow-up are necessary to provide
these answers.
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