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Bipartite medial cuneiform is a rare congenital normal variant at the
Lisfranc joint that is a potential trap for isolated medial cuneiform frac-

ture or midfoot injury. Misinterpretation of imaging may lead to unnec-
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essary surgical intervention. The morphology of the bipartite medial
cuneiform is further subdivided into completely or partially bipartite.
The “E-sign” is a useful imaging sign that is present in all cases of the

complete bipartite medial cuneiform. Knowledge of the “E sign” can
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Introduction

Bipartite medial cuneiform fracture is a rare bony devel-
opmental variant of the midfoot that is usually inconspicuous
and asymptomatic but can be symptomatic with concomitant
midfoot injury. Surgeons and radiologists need to recognize this
bony variant because it can be misdiagnosed as a fracture or
missed cause of nontraumatic or traumatic foot pain and some-
times even requires surgical treatment. We report the imaging
features of an incidentally discovered complete bipartite medial
wedge with associated fracture of the base of the 1st metatar-
sal.

Clinical and imaging Findings

A young patient presented to the emergency department
complaining of left metatarsal pain after an RTA. A radiograph of
the foot was performed, followed by Non-Contrast Computed
Tomography (NCCT). The radiograph of the foot showed a frac-
ture of the base of the 1st metatarsal. NCCT confirmed the find-
ing of an isolated fracture of the base of the 1st metatarsal (no
Lisfrancinjury) (Figure 1A). CT showed two bony, well-corticated

help the radiologist recognize and distinguish this form from a fracture.
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segments at the expected location of the medial wedge shape
separated by a horizontal, well-bounded gap (Figure 1A,B,C,D).
The medial segment was larger than the dorsal segment, and
both were connected anteriorly to the base of the 1st metatar-
sal, which is fractured, and posteriorly to the navicular bone.
These findings were suggestive of a Bipartite Medial Cuneiform
Fracture (BMC). The remainder of the bone appeared normal.
Given the isolated non-Lisfranc injury at the base of the 1st
metatarsal with incidentally discovered BMC, the patient’s foot
was immobilized with a cast.

Discussion

The 1st most cuneiform is the medial cuneiform bone, the
largest of the three cuneiform bones of the foot. In most cases,
it has a wedge-shaped morphology arising from a single prima-
ry ossification center, but in some cases, it may be bisected by
two non-fused primary ossification centers due to an embryo-
logic segmentation defect [1]. These two non-fused ossification
centers (dorsal and plantar segments) remain separated by a
fibrous/cartilaginous synchondrosis [1]. The two segments are
also referred to as os cuneiform dorsale and os cuneiform plan-
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Figure 1: NCCT Foot, sagittal (A,C,D) and axial (B) sections in the
bone window: Two wedge shape well-corticated segments (Os cu-
neiform Dorsale (D) and Os cuneiform Plantare (P)) in place of a
single medial cuneiform bone with a horizontal cleavage along the
long axis of the foot (small arrowhead). It creates a configuration
of “E-sign,” suggesting Complete Bipartite medial cuneiform (B,C).
The presence of this characteristic sign ruled out a fracture. There
is an associated Non —Lisfranc injury to the base of 1st metatarsal
\\gyellow arrow).
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tare [1]. The morphologic bifurcation of the medial cuneiform is
further subdivided into complete and incomplete bi-partitions.

Epidemiologically, the estimated incidence is ~1%, with slight
male predilection and bilaterality in 60% of cases [2]. In most
clinical cases, BMC is discovered incidentally; in some cases, it
may cause chronic midfoot pain due to altered biomechanical
factors [5].

Imaging plays a vital role in the diagnosis and differentiation
of fractures. The plain radiograph is the first investigation, but
it can be easily overlooked because of the superimposition of
bones. NCCT with multiplanar reconstruction and 3D virtual
rendering is the investigation of choice in trauma to detail the
bipartite medial cuneiform (BMC). BMC is a bipartition of the
medial cuneiform into two ossicles (dorsal and planter) with a
well-defined horizontal line. The gap in the joint space between
the ossicles and the 1st ray creates a rift in the “E- configura-
tion,” which is why the “characteristic “E- sign” is seen on sagit-
tal reconstructed images (Figure 1A,B,C,D). These two ossicles
are well demarcated with a conserved overall shape in a hori-
zontal orientation, with a larger combined volume than expect-
ed [3,4]. The base of the 1st metatarsal is also larger at articula-
tion with two articulation facets (Figure 1A,B,C).

The close differential diagnosis to BMC is an isolated fracture
of the medial cuneiform bone, which is very rare. The overall
preserved shape, the “E- sign,” and the size of the base of the
first metatarsal help distinguish these two forms. The cleavage
planein a fracture is irregular and usually splits into an anterior
and posterior fragment with a vertical orientation [5]. When
BMC is symptomatic, treatment includes immobilization, ste-
roid injections, or surgery, including arthrodesis and removal of
the bone fragments [6].

Conclusion

Bipartite medial cuneiform is a very rare congenital segmen-
tation anomaly of the midfoot. In trauma, it can be misinter-
preted as a fracture on imaging. The most important imaging
clues to distinguish a bipartite medial cuneiform from a fracture
are the presence of the “E- sign,” the cleavage plane’s horizontal
orientation, and the size of the base of the 1st metatarsal.

Teaching points

The “E-Sign” on the lateral radiograph of the foot or Sagittal
images on CT /MRI suggests Complete Bipartite Medial cunei-
form over the fracture. It presents in all the cases of BMC.

Orientation of the Cleavage Plane in BMC: horizontal with
smooth corticated margins.

Orientation of the Cleavage Plane in fracture: in Coronal
plane with irregular margins.
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