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ABSTRACT

The calcaneus is the most commonly fractured tarsal bone. However, locked fracture-dislocation of the calcaneus is a rare condition because of
the bone and ligament stability between the calcaneus, talus, and cuboid. We report the unique features of a case of bilateral fracture-dislocation
of the calcaneus, including open fractures, bilateral fibular dislocation, and bilateral interposition of the flexor hallucis longus tendon at the
fracture site. A literature review identified only 19 cases of locked fracture-dislocation, but none of these cases involved the combination of
injuries observed in this case. Fracture of the calcaneus may be associated with a variety of injuries requiring proper diagnosis and treatment.
Level of Evidence V; Therapeutic Studies; Expert Opinion.
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RESUMO

O calcaneo é o osso do tarso mais fraturado, contudo a fratura-luxacdo bloqueda do calcaneo é uma condigdo rara, devido a estabilidade éssea e
ligamentar entre o calcaneo, o télus e o cuboide. Relatamos o caso de uma paciente com fratura-luxagao bilateral do calcaneo, com caracteristicas
Unicas na literatura: ambas expostas, com luxacdo bilateral dos fibulares, além de apresentar a interposicao bilateral do tendao flexor longo
do halux nos focos de fratura. Uma revisdo da literatura identificou apenas 19 casos dessa fratura-luxagao ja descritos, nenhum deles com a
combinagao de lesdes encontradas neste relato. A fratura do calcaneo pode exibir ampla variedade de lesdes associadas que requerem um
diagnostico e um tratamento adequado.

Nivel de Evidéncia V; Estudos Terapéuticos; Opinido de Especialista.

Descritores: Fratura-luxacdo; Calcaneo/cirurgia; Articulacao talocalcanea; Procedimentos cirdrgicos minimamente invasivos.
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INTRODUCTION different types of injuries. However, locked fracture-disloca-
The calcaneus is the most commonly fractured tarsal tion of the calcaneus is rare because of geometric bone sta-
bone, accounting for approximately 2% of tarsal fractures. bility and the actions of strong ligaments that connect the
Fracture of the calcaneus involves a variable degree of injury calcaneus to the talus and cuboid®. A literature review by
severity and is usually associated with high morbidity and Fransen et al.? in 2010 identified 19 cases of this injury.
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In some calcaneal fractures, the superolateral fragment
remains part of the lateral wall. This remnant fragment and
the posterior tuberosity dislocate laterally, maintaining
contact or proximity to the lateral malleolus, leading to lo-
cking of these fragments™". This injury was first described
by Merle D’Aubigne et al.®’ (apud Fransen, 2010) in 1936
as fracture-dislocation of the calcaneus. This fracture may
be a result of different injuries, including dislocation of the
fibular tendons, ligamentous lesion with talar tilt, fracture
by impaction of the fibula, and tendon interposition at the
fracture site™.

We report the unique features of a case of bilateral
fracture-dislocation of the calcaneus, including open
fractures in both feet, bilateral fibular dislocation, and bi-
lateral interposition of the flexor hallucis longus tendon
at the fracture site.

CASE REPORT

This study was approved by the Research Ethics Com-
mittee and was registered on the Brazil Platform under the
CAAE number: 77403717.2.0000.0082.

We report a case of a 42-year-old woman who fell 15 me-
tres after a suicide attempt. The patient was initially treated
by the pre-hospital trauma team. She was admitted to our

unit secured to a spinal board and with a cervical collar in
haemodynamically stable condition with a Glasgow score
of 15. She complained of severe pain in the lumbar region
and exhibited deformity of the left knee accompanied by
pain and swelling, in addition to bilateral deformity of the
feet with cuts and blunt injuries on the medial surfaces of
both hindfeet with active bleeding. The patient did not
exhibit neurovascular deficits of the lower limbs.

After clinical stabilization, the patient was subjected to
cleaning and debridement of the open fracture and tran-
sarticular external fixation for temporary stabilization of
the fractures of the tibial plateau and calcaneus for dama-
ge control (Figure 1). Radiographs on admission showed
explosion fractures in L3 and L4, fracture-dislocation of the
left tibial plateau, and open bilateral fracture-dislocation of
the calcaneus (Figures 2 and 3).

After damage control measures were applied, the foot
and ankle surgery team performed a more extensive phy-
sical examination and requested additional examinations
for surgical planning to treat the injuries. The examination
showed enlargement and flattening of the hindfeet, pal-
pable fibular tendons displaced from their usual region
(which was not diagnosed on admission), and mild bila-
teral flexion of the hallux, suggesting incarceration of the
flexor hallucis longus.

Figure 1. Images of the patient’s foot after an emergency procedure. A. Right. B. Left.

Source: Author’s personal archive.
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Figure 2. Radiograph on admission showing fracture of the calcaneus, with lateralization of the body under the fibula, and the double-

density sign on the profile radiograph. A. Right. B. Left.
Source: Author’s personal archive.

Figure 3. Anteroposterior radiograph of the foot showing varus
tilt of the talus in the distal tibiofibular joint due to severe liga-
mentous injury.

Source: Author’s personal archive.

Computed tomography (CT) of both ankles revealed
bilateral intra-articular fractures of the calcaneus with
subtalar displacement of a lateral fragment towards the
fibula, impacting the fibular bone (Figure 4). The fractures
were classified as Sanders Il according to the Sanders to-
mographic classification.
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While awaiting improvement of the skin conditions of
the calcaneal region, the patient underwent osteosynthesis
of the tibial plateau and lumbar spine. The surgical team
asked the trauma team to remove the external fixation of
the ankles to allow magnetic resonance imaging (MRI) and
prevent interference from the fixation in the images. Calca-
neal MRI was performed for complementary evaluation of
soft-tissue injuries, confirming bilateral dislocation of the
fibular tendons, lateral ligamentous injury, and bilateral in-
terposition of the flexor hallucis longus tendon (Figure 5).

After surgery and approval of patient discharge by the
spine and knee surgical team, the patient presented with a
urinary tract infection, and osteosynthesis of the calcaneus
was contraindicated. Shortly after improvement of the skin
conditions of both ankles and patient discharge from the
infectology ward, the patient underwent definitive surgery
of the calcaneus 19 days after the trauma. Subfibular im-
pact correction, reduction of fibular tendon dislocation,
and reduction of subtalar dislocation were performed.
Because of the severity of the patient’s clinical status, the
surgical team selected a lateral route and Kirschner-wire fi-
xation without anatomical reduction due to fracture com-
minution and the long post-trauma period. After consul-
ting with the patient, the team chose not to mobilize the
flexor hallucis, and the flexor was not released to avoid in-
creased surgical time and surgical morbidity.

The patient remained immobilized with a cast boot
without loading and was followed-up weekly for 12 weeks.
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Figure 4. Computed tomography images in the coronal plane showing dislocation of the calcaneal body laterally under the fibula. A.
Right. B. Left.

Source: Author’s personal archive.

Figure 5. MRI showing dislocation of the fibular tendons. A. Right. B. Left.
Source: Author’s personal archive.

The Kirschner wires were removed after total fracture con- wound infections were observed. Eighteen months after
solidation and subtalar fusion were achieved (Figure 6). surgery, the patient presented with painless gait but had a
Physical therapy was immediately initiated to improve checkrein deformity on the left foot. The AOFAS score was
range of motion and allow progressive loads. No surgical 76 points after 1 year.
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Figure 6. MRI showing interposition of the flexor hallucis longus tendon at the fracture site below the sustentaculum tali (white arrow).

A. Right. B. Left.
Source: Author’s personal archive.

DISCUSSION

Injuries defined as calcaneal fracture-dislocation involve
a non-displaced fragment of the sustentaculum tali and a
posterolateral fragment deflected toward the fibula, as ob-
served in this case. In most cases, rupture of the lateral liga-
ment complex, as observed in this patient, or lateral mal-
leolus fracture promotes a varus tilt of the talus; this injury
was described by Ebraheim et al.® (Figure 3). The probable
mechanism underlying these injuries is axial load, which is
common in falls from height, combined with inversion of
the talus with the foot in the pronated position®. This type
of lesion was first described by Merle D’Aubigne in 1936,
and only a few cases have been described®.

The first clinical indicator of fracture-dislocation of the
calcaneus is displacement of the palpable fibular tendons
beyond their normal position™, which was observed in our
patient. In addition to evidence of fracture and loss of sub-
talar congruence, radiographs may show an abnormal va-
rus tilt of the talus"?. The radiographic findings in this case
indicated severe ligamentous injuries causing loss of joint
congruence. These findings, together with palpation of the
fibular tendons outside the posterior fibular gutter, were
not consistent with the classic pattern of calcaneal fractu-
res, and the unusual clinical and radiographic findings led
the orthopaedist to suspect a higher fracture severity with
greater potential for complications.
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Kim e Berkowitz® emphasized the importance of iden-
tifying fracture-dislocation of the calcaneus by a simple la-
teral radiography of the ankle. They described a variation
of Sanders’ double-density sign on lateral radiographs of
the ankle corresponding to calcaneal overlap due to eleva-
tion of its lateral wall and displacement toward the fibula,
thus facilitating diagnosis.

Randall and Ferretti (2004)"’ demonstrated the impor-
tance of CT in a case of subtalar lateral dislocation, which
clearly revealed a calcaneal fracture. CT is also essential
for several intra-articular fractures in other regions of the
body. For this reason, if available, CT should always be re-
quested as a complementary tool for diagnosis and surgi-
cal planning.

Biga and Thomine® described four patients with this
type of fracture involving a fragment deflected posterola-
terally under the fibula and suggested that surgical treat-
ment is required for these fractures, as two patients who
were treated conservatively progressed poorly. Surgery
seems mandatory because of the loss of joint congruence
and the possibility of associated soft-tissue injuries.

Most descriptions of calcaneal fracture-dislocation
apply to lateral dislocations. However, one case of medial
dislocation was described by Anglen et al.¥ and involved
an injury previously unidentified by other authors—inter-
position of the long flexor hallucis tendon. This tendinous
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injury may progress to checkrein deformity due to incar-
ceration of the tendon, which was observed during the
follow-up of our patient and may negatively affect gait and
cause pain during detachment of the hallux (Figure 6).

Mallik et al.”’ described a rare case of fracture-dislo-
cation of the calcaneus with interposition of the medial
neurovascular bundle, emphasizing that this complication
is rare and requires special care when associated with the
absence of a pulse or neurological deficits.

Carr" found that locked fracture-dislocation of the
calcaneus was associated with fracture of the contrala-
teral calcaneus; however, the latter was not classified as
fracture-dislocation. Here, we describe a case of bilateral
locked fracture-dislocation of the calcaneus with severe

soft-tissue injuries. These features strongly affect the pos-
toperative outcome and prognosis of fractures because
delayed gait re-establishment increases the probability of
complications and prolongs patient rehabilitation.

CONCLUSION

Fracture-dislocation of the calcaneus is rare and is asso-
ciated with a variety of injuries requiring prompt identifica-
tion. Clinical signs such as fibular dislocation, the double-
density sign on profile radiography, and abnormal talar tilt
in the distal tibiofibular joint are important signs indicative
of this rare injury pattern, facilitating appropriate diagnosis
and treatment of bone and soft-tissue injuries.
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