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Introduction

Ankle fractures are one of the most
common traumatic orthopedic injuries and
management of these fractures is one of the
most common on-call consults for orthopedic
surgery residents. Having a strong knowledge
of ankle fracture classification, proper
imaging, reduction, and splinting techniques
is essential to efficiently and effectively care
for patients with these injuries. The following
article details proper imaging, reduction, and
splinting techniques for ankle fractures at this
institution as well as tips and tricks compiled
from both resident and attending experiences.

Imaging

If there is concern for an ankle fracture,
imaging should include a three-view ankle
radiograph series, including: anteroposterior
(AP), lateral, and mortise views."> Obtaining a
proper mortise view, with the ankle internally
rotated 15-20°, is essential for accurately
assessing the medial clear space. In a clinical
setting, a starting point for obtaining a good
mortise x-ray involves having the cassette
under a patient’s ankle with the posterior
aspect of the lower leg resting on the cassette
and turning the foot so the 4th ray is pointing
up or “4th ray to the sky.”

When evaluating the x-ray there should be
uniformity of the mortise joint without any
superimposition of the malleolus. If the foot
is not positioned in dorsiflexion, the mortise
joint will not be in full profile.™* A patient may
hold their foot in dorsiflexion or a radiopaque
object can be placed for a patient to rest their
foot on. A glove box or rolled blanket often
serves this purpose. The medial clear space
is the distance between the lateral border of
the medial malleolus and the medial border
of the talus. A medial clear space greater than
4 mm raises suspicion for deltoid ligament
injury or syndesmotic disruption, indicating
instability and may necessitate further
imaging, including a stress view of the ankle’.

Radiographs play a key role in evaluating
whether an ankle fracture is stable or unstable
and help to decide if surgery is indicated. For
example, isolated Weber A fibula fractures
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are often stable, particularly if there is no
associated medial clear space widening.

To further assess ankle stability, especially
in ambiguous cases, stress radiographs can be
obtained to evaluate for dynamic widening of
the medial clear space. These stress views can
be performed through several methods:

* Manual stress applied by a clinician

* Gravity stress, where the patient lies on
their side or sits up and the affected leg
hangs over the edge of the table, relying
on gravity to stress the joint

* Weightbearing stress, although this is
may not be feasible in the acute setting
due to pain

In the manual stress view, the patient lies
supine with the ankle in neutral dorsiflexion
while the examiner applies an external
rotation force. First, the provider must get a
mortise view as described above. Then while
holding the leg/tibia stable, the examiner
will firmly grasp the foot in the other hand
and then externally rotate through the ankle
(Figure 1). This requires a second provider or
radiology technician to assist with imaging
while the stress is applied. Alternatively, the
gravity stress view can be performed with
the patient in the lateral decubitus position,
the affected leg hanging off the table, and the
lateral malleolus down, allowing gravity to
apply valgus stress to the ankle. This method
has been shown to produce reliable diagnostic
images and may be better tolerated in the
acute setting due to reduced pain compared
to manual stress views 7. Both methods aim
to evaluate for instability by comparing the
medial clear space to the contralateral side
and/or to a non-stress mortise view. A standing
x-ray may be performed with both ankles on a
single x-ray plate, allowing comparison of the
medial clear space and tibiofibular alignment
as compared to the other side.

Additional imaging to complete the
workup should include full-length tibia and
fibula radiographs. While this is always good
practice it is especially important when
there is concern for a Maisonneuve fracture,
representing a rotational mechanism with
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proximal fibular involvement and syndesmotic disruption
(Figure 2).

Figure 2: Full-length tibia film demonstrating a proximal fibula fracture consistent with a Maisonneuve
injury.

Figure 1: (A) manual stress view, the
patient lies supine with the ankle in neutral
dorsiflexion while the examiner applies an
external rotation force. (B) Obtaining a
manual stress xray with ankle internally
rotated 15-20,° neutrally dorsiflexed, and a
manual external force applied.

Reduction

Pain control is important for achieving fracture
reduction. Many times, a hematoma block and IV opioid
pain medication may be utilized for reduction and
splinting">7. A popliteal nerve block is also an excellent
option, if someone experienced with performing blocks
is available. For fractures requiring more manipulation or
fracture dislocations, procedural sedation may be required
both for pain control and patient relaxation. The rhyme
(sedation for dislocation) can be remembered.

For hematoma blocks 10-20cc of 1% lidocaine can be
injected into the fracture site and ankle joint as described by
Ross et al. Landmarks for injection site include the tibialis
anterior tendon, extensor hallucis longus tendon, and the
medial malleolus. You can utilize a location medial to the
tibialis anterior tendon or between the tibialis anterior and
extensor hallucis longus tendon at the level of the medial
malleolus. (Figure 3)

Tips for reduction

If by yourself, you can utilize the Quigley maneuver for
positioning and reduction. First, the foot must be inspected
for indication of an injury that would preclude suspension
by the great and second toe. For the Quigley maneuver,
kerlix or any soft rope-like material can be looped around
the great and second toe of the affected foot and tied to an
IV pool above the patient’s contralateral shoulder. The leg
is slowly elevated 18 inches off the gurney and suspended
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Figure 3: Example of hematoma block site with medial malleolus, tibialis anterior, and extensor hallucis
longus marked and an x placed over the injection site.

in that position. This will bend the knee relaxing the
gastrocnemius muscles and provide dorsiflexion and
inversion to aid in the reduction®’. Quigley’s can also be
utilized to help hold a reduction during a splint application.
For this method a long stockinette is applied under the
splint and the distal end of the stockinet with excess
length is tied to IV pole or another stable fixture. Once
splint is applied the additional length of stockinette can be
trimmed (Figure 4).
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Figure 4: (A) A stockinette can be used under a splint or cast to hold “Quigley” position while applying splint. (B-C) Injured extremity is suspended by the great and second toe. (B). A pillow or towels can be
placed between a patient’s legs to prevent the injured leg from adducting and maintain the “Quigley” position.

If there is additional support, a nurse, the patient, or
junior resident can flex the patient’s knee to 90 degrees to
relax the gastrocnemius muscles, which reduces tension
on the Achilles tendon and facilitates manipulation.
The support person would then hold the patient in this
position while any reduction or splinting was completed.
If a patient can tolerate it, one additional option is to have
the patient sit up and dangle the affected extremity off the
bed. This will also flex the knee to 90 degrees relaxing the
gastrocnemius-soleus complex. Next, gentle axial traction
is applied by grasping the heel with one hand and the
forefoot with the other. Providing longitudinal distraction
will help disengage the talus from its dislocated position in
an ankle fracture dislocation.

Once distraction is achieved, the recreation of injury
tenant will help with reduction. Most commonly, posterior
or lateral talar dislocations are corrected with anterior
translation and medial pressure on the talus while
maintaining traction. With proper alignment, gentle anterior
pressure over the talus combined with slight dorsiflexion
of the foot can help realign the talus beneath the tibial
plafond, often producing a palpable or audible “clunk”
that confirms successful reduction®’. Following reduction,
immediate radiographic evaluation with AP, lateral, and
mortise views is necessary to verify joint congruity, rule out
associated fractures, and assess for any residual instability.

Splinting

After reduction, or when minimal reduction is needed,
the next step in management is splint application. For all
ankle fractures at our institution a Seattle splint is used
to support and immobilize the tibia, fibula, and the ankle
joint. If there is a proximal fibula fracture, as is the case
with Maisonneuve injuries, a knee immobilizer can also
be applied. Seattle splints consist of a posterior slab and 2
lateral J splints. (Figure 5)
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The general steps are:

* Roll out posterior slab (10 layers) and lateral Js (5
layers)

* Roll out 10 layers of webril to go under the posterior
slab

* Apply posterior slab, wrap with webril, making sure
to pad the bony prominences (medial and lateral
malleoli, calcaneus)

* Apply lateral Js and top with 1 layer of webril to
prevent ace from sticking

* Wrap with Ace and apply mold

If there is a large posterior malleolar fracture or anterior
to posterior instability it can be helpful to apply the
posterior slab first and apply and an anterior to posterior
mold while waiting for the posterior slab to harden prior
to applying the lateral Js. This helps to provide anterior to
posterior stability in order to prevent recurrent dislocation
or subluxation while applying the rest of the splint.

To apply a three-point mold on an ankle splint to stabilize
the fracture and reduce the medial clear space, the splint
should be molded with lateral pressure at the fibula by
placing one hand cupping the heel with the ball of hand at
the fibula. The other hand is placed slightly proximal to the
medial malleolus (Figure 6). Because the fibula is a more
posterior structure than the medial malleolus, pressing the
balls of the hands towards each other creates both and A-P
and medial to lateral force. This configuration directs the talus
medially and reduces widening of the medial clear space
by correcting valgus or external rotation deformity. Care
must be taken to maintain the ankle in neutral dorsiflexion
and avoid excessive pressure that could compromise skin
integrity or neurovascular structures. A splint is meant to
have a strong mold to hold a reduction in place; crooked
splints make straight bones (Figure 6).

Conclusion
Ankle fractures are complex injuries that often
involve both bony and soft tissue components, requiring
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Figure 5: Splint supplies should
include plaster, posterior slab (10
'{‘f‘ layers), lateral Js (5 layers), webril

for padding, and 6 inch ace wraps

Figure 6: A 3-point mold willhelp maintain reduction. As seenhere,the practitioner canusetheir chest
to maintain neutral dorsiflexion, while cupping the calcaneus and creatinga mold over thedistalfibula
withonehand and a mold slightly proximal to the medialmalleolus with other hand.

careful evaluation to determine stability and appropriate
management. Accurate classification using imaging,
assessment of the medial clear space, and identification
of associated injuries such as syndesmotic disruption or
proximal fibular fractures are essential steps in guiding
treatment. With prompt and proper reduction, followed by
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