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Case Report: Bosworth Fracture-Dislocation managed by Closed Reduction and Conservative Treatment
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Bosworth fracture-dislocation is a rare type of ankle injury, which in the typical radiologic are overlap of distal tibia and fibula in the anteroposterior view, posterior subluxation of the talus and syndesmosis dissociation in the lateral view, while in the CT scan, the fibula was displaced behind the posterior edge of the fibular notch (incisura tibiae), locked between the distal tibia and the displaced posterior malleolus fragment. Treatment can be challenging owing to the ignorance or failure of the initial reduction, resulting in an irreducible tibiotalar joint and tibiofibular syndesmosis reduction. To treat this complicated injury, emergent open surgery is always recommended for the first stage reduction to prevent adverse events. Successful closed reduction and conservative treatment of Bosworth fracture-dislocation is rare. This unique case presents a 25-year-old male with a Bosworth fracture-dislocation cured with closed reduction and U-shaped plaster splint. The patient was fully weight bearing and had no pain, and there were no limitations in the range of motion of the ankle and subtalar joints at 30 months of follow-up.
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INTRODUCTION

Almost all ankle fracture dislocations can be successfully reduced using closed reduction techniques. In rare cases, bone or soft tissue interposition can obstruct a closed reduction. It is challenging to reduce Bosworth fracture-dislocation due to posterior displacement of the proximal segment of the fibula behind the posterior tubercle of the tibia (1). Many published studies have stated an inability to achieve closed reduction. In Bartonícek's study, only 17 out of 108 underwent successful closed reductions, whereas the remainder underwent early operative intervention (2). In Cho's study, the number of manual reduction attempts was four and three (3). To get a satisfactory and optimal outcome, the majority of authors recommend open reduction and internal fixation to prevent the onset of serious complications and an otherwise poor clinical outcome. We present a Bosworth fracture-dislocation treated with closed manipulative reduction and conservative approach.



CASE REPORT

A 25-year-old man suffered a sprain injury of the right ankle and was unable to bear weight immediately. The patient was sent to a local hospital, which revealed a Weber's type B fibular fracture with posterior subluxation of the tibiotalar joint. The medial clear space was increased, but no medial malleolar fracture was seen. The patient visited our emergency room for further treatment. Physical examination showed a severe deformity of the ankle, with the foot fixed in an external rotation position. The skin and neurovascular of the lower limb foot were intact. The patient had no previous medical history of the right ankle. The first attempted closed reduction was failed. Follow-up radiographs showed that the tibiotalar joint was still in subluxation, and the syndesmosis was not reduced properly. Further assessment of radiographic imaging, CT scan and CT 3D reconstruction were performed, revealing a comminuted fracture of the posterior tibial plafond. The proximal fragment of fibula was displaced and entrapped posteriorly into the gap between the anterior part of the fibular notch and the posterior tibial fragment, consistent with Bosworth fracture-dislocation (Figure 1).


[image: Figure 1]
FIGURE 1. First attempted closed reduction of images: (a) Anteroposterior radiograph shows medial malleolus the axilla sign (yellow arrow). (b) Lateral radiograph show posterior subluxation of the talus. Axial CT scan (c) showing that the proximal fragment of the fibula was locked between the anterior part of the fibular notch and the posterior tibial fragment (yellow arrow). CT soft tissue reconstruction showing posterior tibial tendon (d) (yellow arrow) and flexor hallucis longus (d) (red arrow) located in the anatomical position.


The second closed reduction was performed by a senior doctor. The patient's knee was flexed to 90°, the distal leg was stabilized, and the ankle was kept in a slightly plantarflexion state to keep the soft tissue of the posterior musculature relaxed. One hand was required to hold the distal leg, and the thumb touched the proximal fibula fracture from the rear. The other hand was required to hold the tibiotalar joint with an external force. When the loosening between the distal tibia and proximal fibula fragment was palpated, an instantaneous lateral and anterior force was applied to the proximal fibula fragment by the thumb. The dislocation of the fibula was unlocked from the posterolateral ridge of the tibia. A palpable reduction of the distal tibiofibular joint was achieved. Subsequently, an internal rotation and adduction force was applied to the foot with traction to reduce the fibula. The tibiotalar joint was dorsiflexed to reduce the talus dislocation, after which a U-shaped plaster splint was applied. Post-reduction films showed anatomical reduction (Figure 2).
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FIGURE 2. Post-manipulative radiographs show the anatomical alignment of the ankle mortise following closed reduction and external fixation. Anteroposterior (a) and lateral (b). Post-manipulative CT showed normal tibiofibular syndesmosis (yellow arrow). CT axial scans (c) and 3D CT (d).


The patient was kept non-weight bearing for 6 weeks. The plaster was removed at 9 weeks, and the patient was told to partly bear weight. At the 7-month follow-up, an excellent radiographic position of the tibiotalar joint and syndesmosis was maintained, revealing a complete union. At 30 months of follow-up, he showed a normal gait and full dorsiflexion and plantarflexion, and had no neurovascular complaints, no osteochondral dissecans of the talus or tibial plafond, or post-traumatic osteoarthrosis (Figure 3).
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FIGURE 3. Anteroposterior (a) and lateral (b) radiographs of the right ankle at 30 months of follow-up showed normal alignment of the ankle. CT axial scans (c) show the normal syndesmosis (yellow arrow). The general images of ankle range of motion (dorsiflexion and plantarflexion) and subtalar joint range of motion showed no difference compared to the left ankle (d).




DISCUSSION

The most commonly described injury mechanism resulting in a Bosworth injury is twisting, often classified as a Lauge-Hansen supination-external rotation (SER)-type fracture and associated with Danis-Weber B OR C fractures. Compared with other common ankle fracture-dislocation patterns, the Bosworth fracture-dislocation may more frequently lead to devastating complications such as compartment syndrome, neurovascular injury, joint stiffness (posttraumatic adhesive capsulitis), avascular necrosis of the talus, and subsequent osteoarthritis (3). The Bosworth fracture is a complex ankle injury with a high rate of missed diagnosis and misdiagnosis. In Yougun's study, the prevalence of Bosworth fracture-dislocations (n = 51) was 1.62% among patients with ankle fractures who were enrolled in their study (n = 3,140) (4). In their review study, the preoperative diagnostic rate of Bosworth fracture-dislocation before surgery was only 56.86% (29 of 51); some cases were diagnosed intraoperatively and 12 (23.53%) cases that were not diagnosed during surgery were diagnosed as Bosworth fracture-dislocations. A Bosworth lesion should always be suspected in cases of marked external rotation of the ankle with respect to the knee (5). The axilla sign is a radiographic marker that can be used to identify patients with Bosworth fracture-dislocations. The sign occurs because the fracture dislocation of the fibula locks the tibia in internal rotation resulting in a cortical radio density on a mortise view of the medial plafond (6). When an irreducible ankle fracture-dislocation is encountered, a CT scan (including 3D CT construction) is recommended to define the cause of irreducibility and accurately aid early intervention. During 3D CT reconstruction, soft tissue reconstruction should be carried out at the same time to exclude the difficult reduction caused by tendon interposition, such as anterior joint capsule, tibialis posterior tendon, flexor hallux longus tendon, neurovascular bundle, and so on (7).

Stability is a key issue in the treatment of supination-external rotation ankle fractures, which is one of the most important factors in decision-making between operative and non-operative treatment. Surgical intervention is reserved for unstable fractures with a high risk of secondary displacement (8). However, all surgeries carry the risk of complications such as wound infection, pulmonary embolism, implant or fixation failure, mortality, amputation, and possibility of reoperation (9). Although surgical management is highlighted in each section, if Bosworth fracture-dislocation is encountered, conservation treatment is a challenge for surgeons and patients.

Bosworth fracture-dislocation is an extremely unstable fracture-dislocation resulting in serious damage to the anterior talofibular ligament, anterior inferior tibiofibular ligament, and deltoid ligament. When anatomical close reduction is achieved by means of manipulation, conservative treatment is a great challenge for surgeons and patients. These challenges include ankle stability, the ability to return to the normal range of motion, and the risk of traumatic arthritis. In our case, careful assessment of the ankle fracture type combined with X-ray and CT scan is a prerequisite for manual reduction, and successful manual reduction is the core of conservative treatment, followed by the U-shaped plaster splint providing external stability. Conservative treatment with closed reduction and casts immobilization can yield good results for certain irreducible ankle fracture-dislocations.



SUMMARY

To date, there have been no non-operative case described for Bosworth fracture-dislocation. The original CT scan should reevaluate preoperatively with soft tissue window reconstruction. The added knowledge of the distorted soft tissue anatomy may be beneficial to a surgeon approaching this type of injury to prevent inadvertent injury. Manipulation by reversing the mechanism of injury is an effective and reliable method for reducing irreducible ankle fracture-dislocations.
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