
Radiological assessment of the foot

Standard radiographic views
Foot:
Anteroposterior
Oblique

Heel (hindfoot):
Lateral
Axial

Catches to avoid
* Accessory ossification centres, particularly

at the base of the fifth metatarsal, may
cause confusion, but the accessory
ossification centre runs parallel to the long
axis of the foot whereas most fractures are
horizontal (fig 4)

* Accessory ossification centres are usually
bilateral and have smooth rounded
contours with intact cortical margins

* Sesamoid bones of the great toe arise from
two or more centres that fail to unite and
may resemble an epiphyseal fracture (fig 2)

* Radiolucencies caused by soft tissues may
be seen overlying the distal foot,
simulating fractures. These lines, however,
extend beyond the cortical margins of the
bones and are only seen on one projection

* The appearance of the calcaneal apophysis
is extremely variable; it may look
fragmented and show irregular
calcification (fig 3)

* A cyst in the os calcis caused by
overlapping normal trabecular arches is
normal and should not be misinterpreted
as indicating disease.

Most crush calcaneal injuries cause
depression of the posterior facet of the
calcaneus, which reduces Boehler's angle.
The angle is best assessed on a lateral
radiograph of the ankle or foot

Summary
1 Diagnostic quality
2 Alignment of bones
3 Bone margins and density
* Fractures
* Boehler's angle

4 Cartilage and joints
* Subtalar
* Midtarsal
e Lisfranc's

5 Soft tissues

Correction

ABC ofEmergency Radiology:Cervical spine-I
An error occurred in this article by P A Driscoll and colleagues
(25 September, pp 785-9). The legends to figures 7 and 9 were
transposed. The legend to figure 7 describes figure 9 and vice
versa.

Because the foot is complex both anteroposterior and oblique views are
required. The lateral view has limited value because the bones appear
superimposed. Axial and true lateral views of the calcaneus are taken if
clinical evidence suggests it is fractured. Fractures of the subtalar region
may require additional oblique views, but these should not be taken
routinely.

Anteroposterior and oblique projections
Check the adequacy and quality of the radiograph-Normally the lateral

cuneiform and cuboid bones are superimposed on the anteroposterior view.
The lateral four metatarsals also overlap because of the normal transverse
arch of the midfoot. An internally rotated oblique projection is best for
showing most bones of the foot (fig 2). The metatarsophalangeal joints
should be clear.

Check alignment of bones-The heads of the calcaneus and talus articulate
with the cuboid and navicular respectively. The bases of the first, second,
and third metatarsals align with the three cuneiform bones. The fourth and
fifth metatarsal heads articulate with the cuboid. The line of the phalanges
and metatarsals of each toe is straight. Malalignment of these structures
adversely affects weight bearing. Complex fractures and dislocations in the
tarsometatarsal area may look almost normal in some views (fig 7).

Check bone margins and density-Starting with the hindfoot trace the bone
margins in a clockwise direction. The margins of both talus and calcaneus
are normally partly obscured in the middle of the subtalar joint. Next look
at the internal (medullary) bone structure and density. The trabeculae in
the medullary canal should be uniform or change gradually. the anterior
process of the calcaneus should be routinely assessed on the oblique
projection to identify avulsion fractures. Follow the same technique for the
midfoot and the forefoot bones. Check the base of the fifth metatarsal for a
subtle Jones fracture (see fig 1).

Isolated fractures of the tarsal bones other than the calcaneus are
uncommon and are often obscured by the superimposition of bones. Look
for subtle changes such as buckling of the cortex or a zone of increased
density caused by impaction (fig 2 shows a characteristic, subtle fracture
of the cuboid). The oblique view shows such fractures most clearly.

Check the cartilage andjoints-Loss of joint space and increased density of
superimposed bones is seen in dislocations of the subtalar, midtarsal, and
Lisfranc's joints (fig 8). Dislocation at the interphalangeal joints is usually
dorsal, whereas metatarso-tarsal dislocation is usually lateral or medial,
causing abnormal widening at the bases of the first and second metatarsals.

Check soft tissues-Extensive soft tissue injury often accompanies severely
comminuted, displaced fractures of the foot and bone infection.

Lateral foot projection (for examining the calcaneus)
Check the adequacy and quality of the radiograph-This view should

include the ankle and midtarsal joints and is generally taken as part of the
ankle series. The soft tissue overlying the calcaneus should be visible.

Check alignment ofbones-Examine the talonavicular and calcaneocuboid
alignment.

Check bone margins and density-Look for cortical breaks or disruption of
the bony trabeculae. Curvilinear radiodense areas within the calcaneus or
talus indicate overlap of cortical fragments and often are the only evidence
of fracture (fig 5).

Check the cartilage and joints-Check the subtalar joint and measure
Boehler's angle.

Check soft tissues-Soft tissue swelling of the heel pad can be a useful
indicator of otherwise obscure fractures of the calcaneus.

D A Nicholson is consultant radiologist at Hope Hospital, Salford; D O'Keefe is consultant
radiologist, Royal Albert and Edward Infirmary, Wigan; and P A Driscoll is senior lecturer in
emergency medicine, Hope Hospital, Salford.

The ABC of Emergency Radiology has been edited by David Nicholson and Peter Driscoll.

The line drawings were prepared by Mary Harrison, medical illustrator.
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