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Abstract

remain undetectable when occurring with ankle fractures.

Background: Syndesmotic injury is one of the major causes of ankle pain and arthritis in athletes. Syndesmotic instability may

Case Report: A 59-year-old man presented to the orthopedic clinic with a history of surgery for fracture-dislocation of ankle two
months before his visit. During revision surgery, we performed an open reduction, tension band wiring (TBW), and syndesmotic
screw fixation. The results were satisfactory, with an almost full ankle range of motion (ROM) and good skin condition.

Conclusion: Early diagnosis and treatment of syndesmosis injury can prevent the complications such as chronic pain, osteoarthritis
(OA), and stiffness. There is no consensus on the treatment of syndesmosis injury, but the main factors in determining the treatment
plan are tibiofibular joint stability or instability and the amount of time that the injury has occurred. Magnetic resonance imaging
(MRI) and computed tomography (CT) can also be used in addition to X-rays in cases of suspected syndesmosis injury.
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Background

Syndesmotic injury has been reported in 1-18 percent of
ankle sprains and is one of the major causes of ankle pain
and arthritis in athletes, particularly when it is not
diagnosed initially. The diagnosis of this condition is not
always feasible and might be missed in isolated sprains.
Moreover, syndesmotic instability may remain undetectable
when occurring with ankle fractures (1).

Syndesmosis injuries are common; this type of injury is
seen in in 5%10% of ankle sprains and 23% of ankle fractures.
Accompanying ankle fracture is frequent and usually happens
in dorsiflexion, eversion, and external rotation (2). Chronic
instability and widening of the distal tibiofibular syndesmosis
result in ankle instability, persistent pain, poor ankle joint
functional outcome, and osteoarthritis (OA) development.
Chronic syndesmotic instability can cause a sensation of
giving way and walking difficulty on uneven ground. In the
clinical exam, it presents with pain, swelling, stiffness, and
limitation of dorsiflexion in the tibiotalar joint (3).

Ankle dislocation is one of the most common types of
dislocations referring to the emergency department that
might occur with or without fracture (4). The stability of the
joint is the key point in evaluation of an ankle fracture. An
unstable ankle fracture is defined as fracture of both axes of
the joint, including the medial axis (medial malleolus and
deltoid ligament) and the lateral axis (lateral malleolus,
anterior and posterior tibiofibular ligaments, and
interosseous membrane). Also, the situation of soft tissue is
important for evaluation of the fracture and making the final
decision on surgery (5). Approximately, 250000 ankle
fractures occur in the United States (US) annually, of which
21%36% are associated with tibiotalar dislocation (6). This
type of fracture accounts for a total of 9% of all weight-

bearing joint fractures, with an average age of 46 years and a
slight gender difference favoring women (7).

Combined injury of syndesmosis and the deltoid
ligament results in an even greater instability of the talus; if
left untreated, it can cause chronic instability and
degenerative arthritis (8). Due to the high rates of
intraarticular loose body, articular surface malreduction,
post-traumatic OA, and chronic pain, the syndesmotic
injury is important and requires special attention (6). In
this report, we present a case of chronic distal tibiofibular
syndesmotic injury with ankle fracture-dislocation.

Case Report

The patient was a 59-year-old man with a history of
motorcycle accident (as a pedestrian) two months before
his visit, in which his left ankle was injured based on the
ankle radiographs taken immediately after the accident
(Figures1and 2).

Figure 1. (A) Valgus deformity and external rotation of foot; (B) sweling, laceration,
and bruise on medial malleolus
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Figure 2. (A) Anteroposterior (AP) view X-ray of medial malleolus fixation and
dislocation of subtalar joint; (B) ankle mortis shows lateral malleolus fixation
fracture and disruption of interosseous membrane; (C) lateral view

The patient underwent surgery for fracture-dislocation of
the left ankle. The previous surgical team performed lateral
malleolus fixation without any intervention for treatment of
syndesmotic injury and medial malleolus, probably because
of the inappropriate condition of the skin of the medial
ankle. Figure 3 shows the early post-operation results.

Figure 3. (A) Early post-operative X-ray after first surgery, subtalar subluxation
remained; (B) lateral view

The patient was referred to our clinic in Shari'ati
hospital, Tehran, Iran, eight weeks after the first operation
for revision surgery. At that time, the patient suffered from
ankle stiffness [range of motion (ROM) between 10 to 20
degrees plantar flexion| and deformity. Figure 4 shows the
condition of the skin and ankle at the time of admission.

During revision surgery, the ankle joint was first
opened by an incision far from the wound on the medial
malleolus. Then, we explored neurovascular structures and
tendons of the medial area, talus joint surface, and medial
malleolus. During an open reduction, high amounts of soft
tissue and scar were removed from the medial malleolar
surface, previous fracture site, and the ankle joint. Under C-
arm guidance, an appropriate reduction of medial
malleolus was performed. Then, the fracture was fixed
using two pins and tension-band wire (TBW).

Despite the debridement of the distal tibiotalar joint
and anatomical fixation of the medial malleolus, the
subluxation of the ankle joint was still present. Therefore,
an incision was made at the site of the previous surgical
scar of the lateral malleolus. Dissection was performed
deep down to the surface of the plate and ossification of the
interosseous membrane was clearly observed before it was
released using osteotome and periosteal elevator. The
quality of reduction was confirmed by C-arm, and then, two
syndesmosis screws were placed for the patient. Due to the
proper and stable reduction of the joint, we found no need
to reconstruct the anterior-inferior tibiofibular ligament
(AITEL). Figure 5 shows the appropriate condition of the
joint surface following the revision surgery.

Figure 5. (A) Anteroposterior (AP) X-ray after medial malleolus fixation with tension-
band wire (TBW) and syndesmose screw; (B) lateral view after revision surgery

The patient was discharged with a splint, non-weight-
bearing exercises for eight weeks, and regular visits to the
clinic. Partial weight-bearing was started for the patient
afterward. As shown in figures 6 and 7, two months after the
revision surgery, the skin was in an appropriate condition
and an acceptable ROM was achieved (10 degrees
dorsiflexion to 40 degrees plantar flexion).

Figure 4. (A) Skin condition before revision surgery; (B) anteroposterior (AP) view X-ray
showing tibiotalar dislocation and interosseos ossification; (C) lateral view of ankle
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Figure 6. (A) Anterior view of ankle joint after 2 months; (B) skin condition of
medial malleolus 2 months after revision surgery
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Figure 7. Anteroposterior (AP) and lateral views of ankle 2 months after
revision surgery

Discussion

The syndesmosis of distal tibiofibular is a crucial factor
of ankle stability and weight-bearing (3). The actual rate of
syndesmotic injury is higher than before, as we can see in
late syndesmosis calcification (up to 32%) in professional
football players (1). Syndesmotic injuries may cause joint
instability and disability, which can be prevented by early
diagnosis and appropriate treatment. Otherwise, the
patient may suffer from long-term complications such as
delayed recovery, chronic pain, infection, malunion or
nonunion, skin necrosis, recurrent sprains, and OA (4, 8).
The most influential factors on the outcome of this
condition are fracture type, the injury mechanism (severe
fracture patterns with high-energy mechanisms), and
underlying medical diseases (4).

Radiographs and magnetic resonance imaging (MRI)
are two main diagnostic modalities for such lesions, both
acute and chronic. Three views of anteroposterior (AP),
mortise, and lateral ankle are needed. Plain radiographs are
shown to yield high false-positive results, as a result of the
low specificity of 44% to 58%. Computed tomography (CT)
scan has a higher sensitivity and specificity in detecting
syndesmotic injuries and can be used for confirmation of
diagnosis and precise evaluation of fibula. MRI, as a less
invasive modality, provides a clear visualization of anterior-
inferior and posterior-inferior tibiofibular ligaments (8).

There is no consensus on the treatment of the chronic
syndesmotic injury. Previous studies have reported
encouraging results with syndesmotic screw fixation and
debridement of the distal tibiofibular joint (9, 10). In stable
cases, the syndesmotic injury should be treated
conservatively. Any unstable syndesmotic injury needs
surgery to reduce the structures and keep them in the
correct position. In subacute injuries (six weeks to six
months), the syndesmosis is repaired and protected with
screw fixation. When repair is not possible, ligament
reconstruction should be considered by using an
autologous peroneus brevis or longus tendon. However,
the literature on this matter is scarce. A non-weight-bearing
period of at least six weeks is needed after these treatments
(8). In our patient, the AITFL was not reconstructed due to
negative Cotton test, absence of distal tibiofibular diastasis
on fluoroscopy, and ankle joint stability; and yet, we had
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acceptable results.

Kennedy et al. compared the effectiveness of two
different surgical methods for patients with distal fibular
fracture and syndesmosis disruption. They used an internal
fixation method that was not described. This procedure
was used with and without syndesmotic screw fixation and
no significant difference was found between the groups
with regard to pain, stiffness, swelling, and return to work.
They postulated that there was no advantage in using
syndesmotic screw fixation in addition to their internal
fixation method for these patients (11).

As a less invasive technique, Schuberth et al. used an
arthroscopic syndesmosis debridement and percutaneous
screw fixation with satisfactory results (12). A bone block
advancement of the AITFL and syndesmosis screw fixation
was introduced by Beumer et al. with a successful outcome
(13). Choosing the appropriate ligament and an optimal
substitute for these reconstructive surgeries is still
debatable (14).

Arthrodesis of the syndesmosis has been proposed for
chronic cases. Katznelson et al. reported satisfactory
outcomes in 5 patients who underwent arthrodesis (15).
Pena and Coetzee suggested arthrodesis in patients with
significant incongruency in CT scan after 6 months
post-injury. However, they found the final functional
outcome inadequate for active athletic performance (16).

There has been a shift from screw fixation toward
suture-button fixation, because of the faster patient
recovery and better functional results (17). Naqvi et al.
evaluated the outcome of tightrope fixation versus screw
fixation. There was no significant difference between the
results of the two groups for return to full weight-bearing.
However, the tightrope group could have started weight-
bearing about a week earlier (18). A higher American
Orthopedic Foot and Ankle Society (AOFAS) score was
reported by Thornes et al. for suture-button in comparison
with screw fixation during one-year follow-up. In addition,
the screw fixation method showed a slower return to work
(4.6 versus 2.8 months) and more hardware removal
(75% vs. 0%) (19). Despite good outcomes of different surgical
techniques, the gold standard treatment for chronic
syndesmotic injury is yet to be determined.

Conclusion

In the presented case of chronic syndesmosis injury, the
patient had multiple problems including an eight-week
delay, malunion, scar formation in the site of previous
surgery, an inappropriate skin condition, and fracture-
dislocation of the ankle joint. All of them led us to perform
an open reduction, syndesmotic screw fixation, and medial
malleolus fixation by TBW. The final results were
satisfactory, with an almost full ankle ROM and good skin
condition on the affected area.

Because complications of chronic syndesmosis injury are
numerous and disabling, early diagnosis and treatment of
syndesmosis injury can prevent these complications. MRI
and CT have more diagnostic power than X-ray to diagnose
this damage. There is no consensus on the treatment of
syndesmosis injury, but the main factors in determining the
treatment plan are tibiofibular joint stability or instability
and the amount of time that the injury has occurred. Also,
there was no significant difference between the different
treatment methods in outcome.
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