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Figure 1: Gross anatomy of the ankle joint

a) The ankle joint is the articulation between the
dome of the talus (Ta), and the distal tibia (Ti) and
fibula (Fi). The joint between the distal tibia and
fibula is called the syndesmosis (black bracket).

b) The plafond (dotted line) is the transverse cortical
articular surface at the distal end of the tibia. The
mortise is the rectangular opening consisting of the
plafond as well as the inner cortical articular
surfaces (solid lines) of the medial malleolus (MM)
and lateral malleolus (LM).

The talar dome fits into the ankle mortise like a
mortise and tendon joint in woodworking.

Fig 1a&b

Figure 2: Non-weightbearing radiographic ankle
series in a 37-year-old with lateral ankle pain
following an acute inversion injury.

a) AP view, b) mortise view. These two views
demonstrate a normal appearance of the ankle
joint.

c) The lateral ankle view reveals no abnormalities of
the hind foot. (The region outlined by the dashed
rectangle is magnified and displayed to the right)
Close inspection of the base of the fifth metatarsal
on the lateral view of the ankle reveals a proximal
diaphyseal fracture, a “Jones fracture” (arrow).
Fractures of the base of the fifth metatarsal often
present clinically as lateral ankle pain. The
technologist must be careful to always include the
base of the fifth metatarsal on at least one view of
all ankle radiographic series.
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Figure 3: Models of the ankle Mortise.

Left: Skeleton

Right: Model using simple shapes. The Intra-
Osseous Membrane (IOM) is shown in yellow. The
syndesmotic ligaments, the anterior and posterior
Tibial-Fibular Ligaments (Tib-Fig Lig) are modeled
in green. The anterior and posterior Talo-Fibular
Ligaments (Talo-Fib Lig) are modeled in purple.
The Deltoid Ligament (Delt Lig) is shown in blue.

Figure 4a) Weber A

Left: AP radiograph of the ankle showing medial
displacement of the talus relative to the tibia, a
horizontal avulsion fracture through the lateral
malleolus, and a vertically oriented compression
fracture through the medial malleolus.

Right: Model showing the mechanism of a Weber
type A ankle fracture. As the talus undergoes an
inversion rotational injury, it applies avulsive pulling
forces on the lateral side of the mortise and
compressive pushing forces on the medial side.

b) Weber B

Left: AP radiograph of the ankle showing lateral
displacement of the talus relative to the tibia, a
horizontal avulsion fracture through the medial
malleolus, and an obliquely vertically oriented
compression fracture through the distal fibula,
below the level of the syndesmosis.

Right: Model showing the mechanism of a Weber
type B ankle fracture. As the talus undergoes an
eversion rotational injury, it applies avulsive pulling
forces on the medial malleolus and compressive
pushing forces on the fibula.
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c) Weber C

Left: AP radiograph of the ankle showing a
horizontal avulsion fracture through the medial
malleolus, and an obliquely vertically oriented
compression fracture through the distal fibular,
above the level of the syndesmosis. The
syndesmosis is disrupted and abnormally widened,
with no overlap between the tibia and fibula.

Right: Model showing the mechanism of a Weber
type C ankle fracture. This is the same as a Weber
type B, except now the compressive force extends
through the syndesmaosis, tearing the Tibial-Fibular
Ligaments and the distal IOM, with the oblique
fracture higher up on the fibula.

(If the compressive force extends proximally up the
length of the I0M, fracturing through the proximal
fibula up near the knee, then this is referred to as a
“Maisonneuve Fracture”, not illustrated.)

Figure 5: CT of Weber type C

a) Axial images through both ankles show the
abnormally widened left syndesmosis (black
arrows) as compared with the width of the
contralateral normal right syndesmosis (white
arrows).

b) Mortise Coronal image shows widened
syndesmosis (black arrows) and the high fibula
fracture (blue arrows), characteristic of a Weber
type C.

Fig 5a&b

Figure 6: Pilon Fracture

a) AP radiograph showing an external fixation
device. The radiopaque hardware that could
potentially cause streak artifacts, the thick metal pin
through the calcaneus (white arrows), the distal pin-
bar clamps (white arrowheads), and the proximal
pin-bar clamps (black arrowheads) are below and
above pilon fracture, and thus will not be in the axial
CT scanning plane though the fracture. The
longitudinal carbon fiber connecting bars are barely
radiopaque, and as such are barely discernible on
this radiograph (gray arrows). These will cause no
CT streak artifacts.
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b) CT reformatted in the coronal plane.

The carbon fiber connecting bars (gray arrows)
cause no CT streak artifacts across the fractures.
The CT streak artifacts from the metal
percutaneous pin (white arrows) and pin-bar clamps
(white arrowheads) are all distal to the pilon
fracture, and only minimally effect visualization of
the calcaneus cortex.

(N

c) CT axial plane, through the level of the fractured
plafond.

The carbon fiber connecting bars (gray arrows)
cause no CT streak artifacts across the fractures.

[EEN

d) CT sagittal plane showing the talar dome is
impacted into a large cortical gap in the plafond.
This is the type of visual information the surgeon
needs to plan the ORIF. The white arrow shows the
percutaneous pin passing through the calcaneus.
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Figure 7: Juvenile Tillaux fracture in a 13 year-old
who reported hearing or feeling a snap when,
during cheerleading, landed very forcefully on the
left foot with the ankle twisted. A Salter-Harris type
3 fracture was seen on outside radiographs (not
shown).

This CT was requested to assess the degree of
fracture displacement.

a) Axial CT image through both distal tibial physes
demonstrates the avulsion fracture of the left
anterior-lateral quadrant (L ).

b) Coronal CT image shows this Salter-Harris type
3 fracture with a longitudinal component through the
epiphysis (white arrow) and a transverse
component through the unfused lateral physis
(white arrowheads). The fused medial physis is
indicated by the black arrowheads.

c) Sagittal CT image shows this Salter-Harris type 3
fracture with a longitudinal component through the
epiphysis (white arrow) and a transverse
component through the unfused physis (white
arrowheads).

Since the CT showed the fracture fragments were
displaced more than 2mm, ORIF was performed
electively one-week after the injury. Post-
operatively the patient did well after being non-
weightbearing in a cast for 6-weeks, and in a
weightbearing boot for 4-weeks.
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Figure 8: Triplane fracture in a 13 year-old who
twisted ankle in a sledding accident.
Non-weightbearing AP (a) and mortise (b)
radiographs.

When minimally displaced, the fracture margins can
be difficult to see on radiographs.

i Black arrow points to the epiphysis fracture,
running vertically in the sagittal plane.

¢ White arrow points to the physis fracture, running
horizontally in the axial plane.
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c) Lateral non-weightbearing radiograph.

¢ White arrow points to the physis fracture, running
horizontally in the axial plane.

£ Black arrowheads point to the metaphysis
fracture, running obliquely vertically in the coronal
plane.

This CT scan was performed after closed reduction
and casting to assess the degree of fracture
displacement.

d) Axial CT.

The avulsion fracture of the anterior-lateral quadrant
(L ) resembles the Juvenile Tillaux (figure 7a).

The surrounding plaster cast causes no streak
artifacts, and helps to immobilize the patient’s ankle
during scanning.
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e) Coronal CT image

i Black arrow points to the epiphysis fracture,
running vertically in the sagittal plane.

¢ White arrow points to the physis fracture, running
horizontally in the axial plane.

f) Sagittal CT image

¢ White arrow points to the physis fracture, running
horizontally in the axial plane.

£ Black arrowheads point to the metaphysis
fracture, running obliquely vertically in the coronal
plane.

These images clearly showed the surgeons what
they needed to know, that the closed reduction still
had unacceptable displacement, and ORIF was
performed the next day. Post-operatively the
patient was non-weightbearing in a cast for 4-
weeks, and was pain free after one in a walking
boot.
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