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An unusual midfoot injury pattern: Navicular-cuneiform and
calcaneal-cuboid fracture-dislocation
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ARTICLE INFO ABSTRACT

Keywords: Fracture-dislocations of the midfoot are relatively rare injuries. We present a case of a 20-year-old
Ca.se reP?"F man presenting with navicular-cuneiform and calcaneal-cuboid fracture-dislocation of his right
Midfoot injury foot due to a crush injury during work. The patient's injury was treated by open reduction internal
Chopart fixation,

ORIF ’

Introduction

Foot traumatic injuries are serious injuries that may disrupt the structural integrity of the midfoot. The resulting ligamentous,
articular, and osseous damage commonly create diverse injury patterns sometimes involving both columns of the foot [1]. The first to
describe those injuries patterns and the pathomechanism of fractures and fracture dislocations are the French surgeons Francois
Chopart (1732-1795) and Jacques Lisfranc (1790-1847) bearing their names to the transverse tarsal (Chopart) joint, and the tarso-
metatarsal joint complex (Lisfranc) [2]. Dislocations patterns that occur at the level of the naviculocuneiform and calcaneocuboid
joints simultaneously represent a rare innominate pattern of dislocation which according to our knowledge only 6 cases [3-5] have
been described in the literature. Here we report our case of a 20-year-old man with this pattern of fracture-dislocation that was treated
by open reduction and internal fixation (ORIF).

Case report

A 20-year-old man was transferred to our emergency department 24 h after sustaining a crush traumatic injury from a Forklift
machine rolled on his right foot. In the ER, clinical examination showed a swollen foot but no neurovascular deficit or skin suffering.
He had plantar ecchymosis which is a pathognomonic sign of midfoot injury [2,6] (Fig. 1). No signs of foot compartment syndrome
were noted.

Standard foot radiographs (Fig. 2) showed complex navicular—cuneiform joint dislocation, and a calcaneo-cuboid fracture dislo-
cation. CT-scan of his foot was necessary to analyze his injury pattern and showed an important impaction of the cuboid facet asso-
ciated with avulsion fracture of the anterior calcaneal process (Fig. 3). Attempts of closed reduction maneuvers in the ER department
have been failed under sedation (morphine, ketamine).

As the skin wasn't tense and was in an acceptable level of edema, surgical treatment was decided on the same day by open reduction
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Fig. 2. Anteroposterior (a), oblique (b) and lateral (c) radiographs of the right foot showing the navicular-cuneiform and calcaneal-cuboid fracture-
dislocation.

and internal fixation through two surgical approaches. The first one is a dorsomedial approach (Fig. 4) that was carried carefully
through the subcutaneous tissues preserving the dorsal neurovascular bundle of the foot and superficial peroneal nerve. The tibialis
anterior and extensor hallucis longus tendons were identified and protected throughout the procedure by using blunt retractors.
Dissection was continued onto the dorsal aspects of the dislocated joint between the navicular and the cuneiforms [9]. After reducing
these joints, we fixed the navicular bone (nav) to the first cuneiform (c1) by an LCP plate and 2.7 mm screws. The joint between first
and the second cuneiforms (C1C2) was disrupted and fixed by a 2 mm K-wire. Another 2 mm K-wire was used to fix the navicular to the
C2. A doubt on an additional Lisfranc injury noticed intra-operatively, insertion of a 2 mm k-wire going from the first (M1) to the fourth
(M4) metatarsal bases was performed (Fig. 5). A second lateral calcaneal approach extending from the base of the fifth metatarsal
toward the calcaneal tuberosity. We carefully incised all the soft tissues directly to the bone and care was taken to protect the sural
nerve, peroneal tendons, and the short extensor digitarum as well [10]. We exposed the calcaneo-cuboid joint and the cuboid facet
impaction. We did a mini cortical window proximal to the calcaneal fracture to elevate the articular surface, then we reduced the
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Fig. 3. Sagittal and axial views of CT-scan of the right foot showing the o naviculocuneiform joint dislocation (a, b) and calcaneocuboid joint
fracture dislocation (c, d).

Fig. 4. Photographs showing the two midfoot surgical approaches (a): Dorsomedial (b) and lateral calcaneal (c) approaches.

cuboid bone, and we fixed the calcaneocuboid joint using two 2 mm k-wires (Fig. 5). Skin closure was possible without difficulties and
the patient was discharged day 3 post operatively without skin complications.

In the post-operative management, a short leg cast was applied for two months, sutures removed at 3 weeks post-operatively,
wounds healed properly, with reactive skin changes to the underlying materials on the posteromedial incision but no signs of infec-
tion, k wires removed after three months without difficulty or complications. Once the cast removed at 2 months post-op, passive and
active immobilization started subsequently with the aid of a physiotherapist. Weight bearing was advanced gradually as tolerated.

At one year follow-up, the patient is complaining from discomfort and intermittent pain upon walking. He also complained of
stiffness and blocking sensations in the medial side of his ankle and foot. On the physical exam the skin is in a satisfying healed process
and the range of motion of his ankle joint was within the normal parameters. Removal of the rest of the osteosynthesis material is
previewed in the following months to relieve the patients' symptoms. Fig. 7 shows x-rays at one year follow-up.
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Fig. 5. Anteroposterior and lateral radiographs post-op views of the right foot showing internal fixation with a plate and screws of N-C1 and 2 mm k
wires fixing C1-C2, M1-M4 and the calcaneocuboid joints with congruous articular surfaces.

Fig. 6. Sagittal and axial views of CT of the right foot 2 month post ORIF showing the congruous articular surfaces.
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Fig. 7. Oblique (A), lateral(B), and Anteroposterior (C) radiographs of the right foot after one year follow-up.

Discussion

Fracture-dislocations of the midfoot are relatively rare injuries [11]. Due to its high congruence and its powerful dorsal and plantar
ligamentous support, the majority of those rare injuries affect mainly the tarsometatarsal (Lisfranc) and by the midtarsal (Chopart)
joints [8,12]. We reported the case of an unusual Chopart fracture dislocation, where the calcaneocuboid joint was affected, but not the
talonavicular joint. The deforming force went through the naviculocuneiform joint. We suppose that longitudinal forces were trans-
mitted along the metatarsal rays compressing the navicular-cuneiform joint and producing dorsal dislocation of the navicular bone.
This implies that rupture of the dorsal ligaments in addition to divergent disruptive forces have led to lateral cuneiform dislocation. In
the lateral column, due to hyper plantar flexion and inversion forces applied to the midfoot, a calcaneocuboid joint fracture-dislocation
has occurred in which the cuboid facet got impacted. An associated occult Lisfranc injury has occurred due to proximity of this joint
[3,13,14].
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Most midfoot Injuries are due to crush injuries or high-energy trauma and treated either by closed reduction with percutaneous k-
wiring, open reduction internal fixation, or one-time immediate arthrodesis [15]. Nondisplaced stable injuries are treated orthope-
dically usually by casting [12]. In this case, we decided to perform an open reduction with internal fixation as Richter did in Chopart
injuries with good functional outcomes [16]. Addressing first the medial column is essential because of its importance not only in
maintaining the arch of the foot, but also because of the stronger ligaments of the navicular-cuneiform joint that restricts midfoot
instability more than the calcaneal-cuboid joint which is fixed at a later step as foot surgeons recommend [7,8].

The choice between ORIF and primary arthrodesis is controversial regarding traumatic injuries of the midfoot [17]. Limited data is
available in the literature concerning outcomes after acute arthrodesis for Chopart injuries. Rammelt and Schepers described signif-
icantly worse results with primary fusion compared to ORIF while Grambart described two cases of naviculocuneiform dislocations
with good outcome after primary arthrodesis [18,19]. However, given the patient's age and the quality of articular surfaces, we
decided to save the midfoot joints by choosing ORIF. Patient follow-up in the outpatient clinic at regular intervals for dressings and cast
removal. A CT-scan at 2 months was done for control and showed satisfying reduction and articular congruency (Fig. 6).

Conclusion

Navicular-cuneiform and calcaneal-cuboid fracture-dislocation is uncommon injuries. We presented a rare case which was treated
by ORIF with a good functional outcome at one year of follow up. There is a lack of consensus regarding the treatment choice of
midfoot injuries, thus larger multi centric studies are needed to determine the best treatment option and its surgical indications.
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