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ongenital tarsal coalition is a
known disorder in pediatric and
adolescent patients who present
with persistent foot pain. Talocalcaneal and
calcaneonavicular coalitions are most frequently encountered, but naviculocuneiform coalition is uncommon.1-3 Tarsal
coalition often is overlooked in plain radiographs of the feet.
This article reports a case of bilateral
naviculocuneiform coalitions diagnosed
using multi-planar reconstruction computed tomography (CT).
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CASE REPORT
A 16-year-old girl presented with left foot
pain of 2 months’ duration. She reported pain
when walking, but experienced no pain at rest.
Physical examination revealed no swelling
or local heat in the left foot or ankle. Range of
motion of the left ankle, forefoot, and hindfoot
was normal. Local tenderness was noted in the
inferomedial aspect of the first naviculocuneiform joint. Mild bilateral flat feet were
noted.
Initial radiographs of both feet showed mild
sclerotic changes in both naviculars near the first
naviculocuneiform joints. Painful flat foot was
diagnosed and conservatively treated with an
arch support for the left foot. Three months later,
the patient developed right foot pain, after which
an arch support was also applied. Right foot pain
was alleviated, but left foot pain persisted.
Nine months after initial presentation, CT

AUGUST 2004 | Volume 27 • Number 8

1
Figure 1: Conventional axial CT of the left foot,
showing irregularity, sclerosis, and cyst formation
in the first naviculocuneiform joint.

examination was performed using a multidetector CT scanner (Siemens Plus 4 Volume
Zoom; Siemens Medical Systems, Iselin, NJ),
with a multi-planar reconstruction technique.
Parameters included 1-mm detector collimation
with 1-mm slice thickness. Multi-planar reconstruction images were created on a commercially available workstation. After axial images
were acquired, the images were reconstructed in
the sagittal plane and the perpendicular plane to
the first naviculocuneiform joint.

Conventional axial CT revealed irregularity
and sclerosis with cyst formation in the first
naviculocuneiform joint, consistent with
nonosseous naviculocuneiform coalition
(Figure 1). Sagittal reconstruction revealed a
localized coalition in the inferior part of the joint
(Figure 2A). An image reconstructed perpendicularly to the first naviculocuneiform joint
revealed a coalition in the medial portion of the
joint (Figure 2B). 99mTechnetium scintigraphy
showed increased isotope uptake in both first
naviculocuneiform joints.
The patient underwent excision of the
fibrous coalition of the left foot. Three weeks
postoperatively, the patient reported right foot
pain. Sagittal and axial reconstruction images
revealed the coalition in the inferomedial portion of the first naviculocuneiform joint (Figure
3).
The patient was treated with local steroid
injections and an arch support for the right foot.
The patient was asymptomatic 8 months postoperatively.

DISCUSSION
Talocalcaneal and calcaneonavicular
coalitions account for ⬎90% of all tarsal
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Figure 2: Sagittal reconstruction CT of the left foot, showing a coalition in the inferior part of the first
naviculocuneiform joint (arrows) (A). Computed tomography of the left foot reconstructed
perpendicularly to the first naviculocuneiform joint showing a coalition in the medial portion of the joint
(arrows) (B).
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Figure 3: Sagittal reconstruction CT of the right foot showing a coalition in the inferior part of the joint
(arrows) (A). Axial reconstruction CT of the right foot showing mild articular narrowing and sclerosis in
the first naviculocuneiform joint (arrows) (B).

coalitions.1-3 According to Stormont and
Peterson,4 the relative incidence of talocalcaneal coalition is 48% and calcaneonavicular coalition 43%. Approximately
50%-60% of these coalitions occur bilaterally.1,3
Naviculocuneiform coalition is a rare
type of tarsal coalition. The majority of
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articles describing naviculocuneiform
coalitions are isolated case reports.5-8
Kumai et al9 reported the only large
series, describing 60 feet in 40 Japanese
patients with naviculocuneiform coalitions. Their series consisted of 59% talocalcaneal coalition, 30% first naviculocuneiform, and approximately 11% calca-
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neonavicular coalition.9 With the advent
of CT and magnetic resonance imaging
(MRI), tarsal coalitions are being diagnosed more frequently.2,3,10-13 Sarno et al14
recommended two views for tarsal coalitions on CT—a coronal (short axis of
foot) and an axial (long axis of foot) view.
Wechsler et al12 described the use of
direct, non-reformatted CT in the sagittal
plane.
In the present study, multi-planar reconstruction CT was used following coronal or
axial images. This technique enabled the
authors to identify the location and extent
of the coalitions, reduce the scanning time,
and reduce the risk of exposure to irradiation. The multi-planar CT images were
useful in surgical planning. Kumai et al9
also described the imaging modality as the
best method to differentiate between coalition and osteoarthritis.
A multi-detector CT scanner is a new
scanning system with multiple distinct
detector arrays.15,16 The CT scanner used in
the present study had four detector arrays.
The scanning time of the system was faster
than that of conventional CT and was only
12-18 seconds for our patient.
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Additionally, the scanner reduced exposure
to irradiation, higher spatial resolution, and
narrow slice thickness, compared with
conventional CT.15,16
Computed tomography findings of
nonosseous tarsal coalitions include subtle articular narrowing with subchondral
sclerosis.2,10,11,13,14 Secondary changes,
such as spur and cyst formation, may also
be observed.2,13 Kumai et al9 divided naviculocuneiform coalitions into three
types—irregular, cystic, and combined—
based on CT findings. Findings of
osseous tarsal coalitions include continuity of medullary spaces of two bones.12,13
Magnetic resonance imaging is useful
in diagnosing tarsal coalitions.2,10,17
Wechsler et al12 compared CT and MRI in
the detection of tarsal coalitions. They
concluded that MRI might be more helpful than CT, as CT has limitations in the
depiction of fibrous coalitions. Emery et
al10 also believe MRI is excellent for
detecting tarsal coalitions. They, however,
reported that MRI might be more difficult
to read, and distinguishing low-signal cortical thickening from hypointense fibrous
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tissue could be problematic. Additionally,
the cost of MRI is much higher than that
of CT. Computed tomography remains a
more cost-effective diagnostic modality
when clinical suspicion for coalition is
high.10
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