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Bosworth-type fibular entrapment fracture of the ankle without
dislocation: a rare case report and a review of the literature
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Abstract: Bosworth fracture-dislocation of ankle is a rare and irreducible type of ankle injury, with a
high incidence of complication. This type of fracture was defined originally as entrapment of the proximal
fragment of the fibula behind the posterior tubercle of the distal tibia. Recently, many variants of this type
of fracture dislocation have been reported, but all of those reports included the syndesmosis ligament injury
of ankle. Here, we report a case of a particularly rare variant of Bosworth fracture-dislocation without
syndesmosis ligament injury of ankle. A 48-year-old male presented with a Bosworth fracture dislocation
with entrapment of proximal fragment behind the tibia. After temporary treatment in emergency department
was applied, emergency open reduction and internal fixation with a plate and screws was performed due to
irreducibility of the fracture fragment. The fractured lateral malleolus was entrapped behind the tibia and
rupture of the interosseous ligament was found intraoperatively. The anterior inferior tibiofibular ligament,
a part of syndesmosis ligament of ankle, was grossly intact and no abnormal findings was seen by fluoroscopy
with external rotational stress. Moreover, the deltoid ligament was found to be normal in ultrasonography.
There were no complications after surgery and the patient showed full functional recovery at 2 years follow

up. These fractures will frequently be irreducible and should be considered for open reduction and internal

fixation with the careful evaluation of injury mechanisms with syndesmotic stability.
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Introduction

Irreducible ankle fracture or fracture dislocation is a
particularly rare condition (1,2). There are many reasons that
interfere in the reduction of fragments, including fracture
dislocation of the tibiotalar joint as a result of anterior
and posterior dislocation of the fibula, medial malleolar
fracture with deltoid ligament or tibialis posterior tendon
inter position, and tibiotalar diastasis with extensor tendon
entrapment in the distal tibiofibular joint, restricted by the
extensor retinaculum (1-3). Among these, Bosworth (4)
described 5 cases of an unusual fracture-dislocation of
the ankle with entrapment of the proximal fragment of
the fibula behind the posterior tubercle of the distal tibia.
Most of these lesions were induced by supination and
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external rotation injury patterns according to the Lauge-
Hansen classification and it was well known to be missed
diagnosis easily (5-7). This type of ankle fracture is usually
unable to be reduced in a closed fashion and should be
treated with surgical reduction to prevent articular and soft
tissue damage as a result of repeated attempts of closed
reduction (6-8). In previous studies, many cases have been
reported of this unusual type of fracture, but most cases are
accompanied by ankle dislocation and syndesmosis injuries
which needs combined treatment (1,2,5,8-10). To the best
of our knowledge, there is yet to be a report of a lateral
malleolar fracture with locked the proximal fragment behind
the distal tibia without ankle dislocation or syndesmosis
injury. Recently, we experienced an unusual variant case of a
Bosworth type fracture without dislocation or syndesmosis
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Figure 1 Preoperative radiographs of the anteroposterior, lateral, and mortice ankle. (A) The fracture of the distal fibula was classified as

Danis-Weber type B, typical overlap of the distal tibia and fibula in anteroposterior view. (B) Intact joint alignment was shown in lateral

view. (C) Medial clear space is equal to the superior clear space between the talus and the distal tibia in mortice view.

Figure 2 3D reconstruction of computed tomography (CT) scan
shows posterior dislocation of the proximal fragment of the fibula

and its entrapment behind the posterior tubercle of the distal tibia.

injury. Therefore, we herein present the following case in
accordance with the CARE reporting checklist along with
a literature review of the topic (available at http://dx.doi.
org/10.21037/atm-20-5112).

Case presentation

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee(s)
and with the Helsinki Declaration (as revised in 2013).
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Written informed consent was obtained from the patient
for publication of this study and any accompanying images.
A 48-year-old male presented with an injured ankle after
slipping over when coming down a mountain. Examination
revealed slight ankle swelling but no deformity, bruising
on the medial deltoid ligament area, and no motion was
possible due to pain. Tender points were identified on both
sides of the ankle and pain was equivocal on the anterior
inferior tibiofibular ligament area. Peripheral pulses and
nerve innervations were intact. The anteroposterior view
showed an overlap of the distal fibula and tibia, a fracture
in the level of syndesmosis (Danis-Weber type B). The
lateral view showed intact joint alignment of the ankle
and medial and superior clear space of the tibiotalar joint
were equal in the mortice view (Figure I). These findings
were confirmed by a 3-dimentianal (3D) reconstruction
computed tomography (CT) scan of the ankle (Figure 2). As
many cases of Bosworth type fractures are irreducible or not
anatomic, a closed reduction was not attempted.

After temporary treatment was applied in the emergency
department, an emergency open reduction and internal
fixation (OR/IF) was carried out in operation room. During
surgery, the locked fibula was reduced using a bone holder
while retracting the ankle. A fractured lateral malleolus
entrapped behind the tibia and a rupture of the interosseous
ligament was revealed intraoperatively, but the anterior
inferior tibiofibular ligament was intact (Figures 3 and 4).
Internal fixation of the fibular fracture was accomplished by
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t- Distal fragment

Figure 3 The proximal fragment of the lateral malleolus entrapped
behind the tibia and rupture of the interosseous ligament were seen

intraoperatively.

Figure 4 After reduction and internal fixation, the anterior inferior

tibiofibular ligament was checked and revealed to be intact.
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Figure 5 Intraoperative fluoroscopy images of the anteroposterior
view with external rotation stress to the ankle. In plantar flexion-

external rotation position.
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Figure 6 In dorsiflexion position-external rotation position, there

was no widening of clear space at the distal tibiofibular joint.

Figure 7 Ultrasonography showed an intact deltoid ligament.

interfragmentary lag screw and a one-third tubular plate.
After fixation, intraoperative fluoroscopy of the planta- and
dorsiflexion position with external rotation stress was used
to evaluate syndesmotic stability, resulting in no widening
of the clear space (Figures 5 and 6). As the ankle mortice
was in anatomic position, as revealed by intraoperative
imaging, the deltoid ligament was not approached. Seven
days after the surgery, ultrasonography showed the intact
deltoid ligament despite bruising on the medial side of the
ankle (Figure 7). Postoperatively, a short-leg cast was worn
for 6 weeks, and the fracture was completely healed at 2-year
follow up (Figure 8). The patient showed full functional
recovery of the ankle and no subjective symptoms.
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Figure 8 Postoperative follow up radiographs. (A) Anteroposterior view; (B) lateral view; (C) mortice view.

Discussion

This case of an unusual variant of a rare type of ankle
fracture-dislocation accounts for around 1.6% of ankle
fractures (8). A Bosworth fracture-dislocation has been
defined as a fixed posterior fracture-dislocation of the
distal part of the fibula in which the proximal fibular shaft
fragment locks behind the posterior tibial tubercle, which
is very rare phenomenon (1,2,8). This fracture and the
associated tibiotalar dislocations are typically irreducible by
closed means, and compartment syndrome or skin necrosis
could occur if the reduction procedure was delayed.
Moreover, persistent pain and functional deficit would
be followed if the syndesmosis injury was left untreated
(1,10,11).

The mechanism of injury of fracture-dislocation was
first described by Bosworth and later by Perry er al. (12)
As a generally accepted mechanism, an external rotation
force applied to a supinated foot after dividing the anterior
and posterior tibiofibular ligament produces the entrapped
fibula behind the posterolateral ridge of the tibia (12).

The morphology of Bosworth fracture lesions varies and
many patients sustain a fracture of the fibula at the level of
syndesmosis (4). Supra-syndesmotic fractures of the fibula
with posterior entrapment of the fibula have been described
by Mayer and Evarts (3) and Molinari and colleagues (13).
In the case report by Williams ez a/. (9), a case of Bosworth
dislocation without ankle fracture was described, while Ren
et al. (5) also reported rare variants of Bosworth fracture-
dislocation with adduction medial malleolar fractures, of
which the injury mechanisms are different from that of the
original Bosworth ankle fracture-dislocation. Although
Bosworth type fracture-dislocation have been revealed to
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be a severe ankle injury including various fractures and
ligament structures (1,2,5,10), early interventions of these
lesions show good clinical outcomes (8,14). In recent study,
the prevalence of Bosworth fracture-dislocations was found
as 1.62% (51/3,140 cases), which seems to be higher than
author expected, and the postoperative outcomes were
significantly better in early intervention patients (8).

To the best of our knowledge, this is the first report
to date which involves a fibula fracture at the level of
syndesmosis with posterior entrapment behind the
posterior tubercle of the tibia with stable syndesmosis
and deltoid ligament. As a general belief of the Bosworth
mechanism, syndesmosis rupture should be found first to
dislocate the fibula which results in syndesmosis instability.
However, intraoperative fluoroscopic evaluation of this
patient revealed that the distal tibiofibular joint was stable,
considered similar to the supination-external rotation stage
Il in the Lauge-Hansen classification system (15) with stable
syndesmosis (Figures 5 and 6). While relevant syndesmotic
injuries are less frequent in supination-external rotation
ankle fractures, at the rate of 17-30% (14,16,17), this
patient may not have injured the syndesmosis even though
suffering from a Bosworth type fracture.

In the cadaveric study, pronation-external rotation
followed by dorsiflexion induced this type of fracture. Since
dorsiflexion of the ankle with axial loading also causes
lateral displacement of ankle (11,18), sequential loading of
force could lead to posterior dislocation and entrapment of
the fibula. First, pronation-external rotation injury occurred
by being trampled by a rock, which caused a fibular fracture
not unlike supination-external rotation type II in the Lauge-
Hansen classification system (15). Afterward, axial force
with dorsiflexion of the ankle followed which produced
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Syndesmosis

Figure 9 In cadaveric examination, pronation external rotation
followed by dorsiflexion could induce Bosworth type fracture with
stable syndesmosis in left ankle (white circle: syndesmosis ligament,
blue arrow: distal fragment of fibula, yellow arrow: proximal
fragment of fibula).

more lateral displacement of distal fibula, which led to the
proximal fragment of fibula migrating to the relatively
medial side, resulting in this being located behind the tibial
tuberosity (Figure 9).

In the study by Haraguchi ez /. (19), pronation-external
rotation injury could cause the same type of supination-
external rotation fracture in the Lauge-Hansen classification
system, we suggest that the injury mechanism of this case
could be explained as an external-rotation injury followed
by dorsiflexion, regardless of supination or pronation of
foot. Although Bosworth fractures occur as high energy
trauma, this case occurred as a combination of low energy
trauma.

Since the standard methods to evaluate syndesmosis
stability are not defined, distal tibiofibular joint stability was
assessed by intraoperative fluoroscopy only. For accurate
evaluation, magnetic resonance imaging (MRI) would
be more useful than fluoroscopy (20,21). Finally, further
biomechanical study would be required to evaluate the
injury mechanism, not only simultaneous events, but also
sequential injuries with a combination of different forces,
even low energy trauma.

In brief, there might be a possibility of Bosworth type
fracture-dislocation without syndesmosis injury, the
treatment to the syndesmosis should be considered after
careful evaluation of distal tibiofibular joint stability to
avoid unnecessary surgery.

Conclusions

In conclusion, the variant of Bosworth fracture-dislocation
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presented here is a rare but a severe injury of the ankle and
the unusual presentation of the fracture could be aroused
with the sequential application of injury forces. These
fractures will frequently be irreducible and should be
considered for open reduction and internal fixation with the
careful evaluation of injury mechanisms with syndesmotic
stability.
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