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Ankle Injuries In The ED:
How To Provide Rapid And
Cost-Effective Assessment
And Treatment

5:23 p.m.: A 5-year-old boy presents with a swollen ankle after jumping off
of the monkey bars at school. The ankle is only slightly swollen and tender, and
the films are normal. This ankle sprain gets an Ace wrap and goes home. You
think, “I wish all my cases were this simple.”

6:18 p.m.: A 50-year-old “weekend warrior” everted his right ankle sliding
into home. While the ankle is swollen, the x-ray only shows an avulsion of the
medial malleolus. Another “slam dunk”—you discharge the patient home with
a posterior splint and a diagnosis of chip fracture.

These two cases seen within the hour have one thing in common: In each,
the diagnosis and treatment are wrong.

HARDLY a shift goes by when the emergency physician does not see
at least one ankle injury. Despite its pedestrian status, ankle

injuries have the potential for significant morbidity. The emergency
physician must be expert in the evaluation, diagnosis, and management
of acute ankle injuries while also remaining time- and cost-effective. This
issue of Emergency Medicine Practice provides a review of ankle anatomy,
biomechanics of the ankle joint, and an update on diagnostic and
management approaches to acute ankle injuries.

“Always read stuff that will make you look good if you die in the middle of it.”
—P. J. O’Rourke

Epidemiology

Each year in the United States, ankle injuries account for as many as 4%-
12% of ED visits and an estimated cost ranging from $500 million to
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more than $2 billion.1-4 Some hospitals see an
average of six patients with ankle injuries per day.1

Following one 1994 winter ice storm in Indianapolis,
ankle injuries accounted for more than 15% of the
ED volume.5

Athletes injure their ankles more frequently than
any other body part.6-8 Certain sports are associated
with specific injuries. Snowboarders commonly
fracture the lateral process of the talus,8 while skiers
often break the tibia and fibula.9 Football is associated
with syndesmosis sprains,10 and basketball is associ-
ated with lateral sprains.11 Dancers are susceptible to
several injuries, including stress fractures, ankle
impingement, and tendon dysfunction.12,13 Pilon
fractures (distal tibial metaphysis fracture with
disruption of the talar dome) are common in motor
vehicle collisions and falls from a height.14

“If the waitress has dirty ankles, the chili should be
good.”—Al McGuire, U.S. collegiate basketball coach15

Functional Anatomy

The ankle joint (or, more pedantically, the talocrural
joint) is the articulation between the tibia, fibula, and
talus. It is a synovial-type joint that permits movement
predominantly in the sagittal plane. This “hinge”-type

joint allows approximately 20º of dorsiflexion, 30º-50º
of plantar flexion, and roughly 25º of inversion-
eversion in normal subjects.16,17 This complex motion
is achieved by a relatively simple arrangement of
bone, articular cartilage, synovial fluid, ligaments,
and tendons.

Bones
The dome of the talus (trochlea) sits in the mortise, a
socket created by the distal articulation of the tibia and
fibula. Bony prominences (termed malleoli) form the
medial and lateral aspects of the mortise, respectively,
and the inferior end of the tibia (plafond) forms its
roof. (See Figure 1.) There is also an anterior and
posterior lip of the distal tibia, the latter of which is
termed the posterior malleolus. The mortise is wider
anteriorly than posteriorly and is concave from
anterior to posterior, providing a snug fit for the talus.
The talar convexity accounts for the characteristic
semi-circular appearance on a lateral film of the ankle.
(See Figure 2.) During ankle dorsiflexion, the talus
rocks posteriorly, presenting the breadth of the talar
dome to the articular surface of the tibial plafond, thus
stabilizing the joint.4 There is also an articulation
between the distal ends of the tibia and fibula (distal
tibiofibular joint) that stabilizes the mortise by limiting
translation between the two bones.

Figure 1. The ankle joint, anteroposterior view.

Reproduced with permission from: Williamson B, Schwartz
DT. The ankle and leg. In: Schwartz DT, Reisdorff EJ, eds.
Emergency Radiology. New York: McGraw-Hill; 2000:160.
Figure 9-5b.

Reproduced with permission from: Williamson B, Schwartz
DT. The ankle and leg. In: Schwartz DT, Reisdorff EJ, eds.
Emergency Radiology. New York: McGraw-Hill; 2000:160.
Figure 9-5d.

Figure 2. The ankle joint, lateral view.
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Adduction, abduction, internal rotation, external
rotation, dorsiflexion, and plantar flexion describe the
motion of the talus within the mortise. Adduction and
abduction are synonymous with inversion and ever-
sion, respectively; these motions occur when the talus
rotates either inward (adduction) or outward (abduc-
tion) around the long axis of the foot. Internal and
external rotation occur when the talus rotates either
inward (internal rotation) or outward (external rota-
tion) around the long axis of the leg. Dorsiflexion and
plantar flexion occur as the talus rocks either posteri-
orly (dorsiflexion) or anteriorly (plantar flexion) within
the mortise. Supination and pronation describe the
position of the foot with respect to the ankle and involve
some degree of motion at the subtalar joint. To achieve
these positions, the foot rotates either inward (supina-
tion) or outward (pronation) around its long axis.
When the foot is supinated, injuries begin anteriorly or
laterally and progress to involve medial ankle struc-
tures; conversely, when the foot is pronated, medial
ankle structures are injured first, followed by more
lateral structures.18

Ligaments
The talocrural ligaments provide stability to the ankle

joint. Three groups of ligaments connect the ankle
bones on all four sides, forming a ring. The deltoid or
medial collateral ligament stabilizes the joint medially,
the lateral collateral ligaments steady the joint laterally,
and the syndesmotic ligaments maintain anterior and
posterior alignment. (See Figure 3.)

Anatomic stability depends on the number and
location of breaks in the ring. A single break in the ring
(isolated ligament rupture or nondisplaced single
malleolar fracture) is usually a stable injury. More than
one break (of either a ligament or bone) involving opposite
sides of the ring disrupts the proper anatomic and func-
tional relationship of the talus within the mortise and
results in an unstable injury. Unstable injuries include
such patterns as a lateral ligament tear and medial
malleolar fracture or bimalleolar fractures.

Lateral Collateral Ligaments
Injuries to the lateral collateral ligaments are respon-
sible for 85% of acute ankle sprains,19 particularly in
sports.20,21 This ligament complex limits inversion
(adduction) of the talus and prevents its anterior and
lateral subluxation. Injury typically occurs during
forceful inversion, which stretches the individual
ligaments to the point of complete or partial rupture.
Alternatively, the ligament remains intact and avulses
a bony fragment from the distal fibula. The individual
ligaments that comprise the lateral group are the
anterior talofibular ligament (ATFL), posterior
talofibular ligament (PTFL), and calcaneofibular
ligament (CFL). The ATFL prevents anterior sublux-
ation of the talus and is the weakest of the three
lateral ligaments. It is the most frequently injured
ligament of the ankle.16,22,23 Although isolated lateral
ligament tears are common, be aware that a concomi-
tant injury to the medial side is possible and would
indicate an unstable injury.

Medial Collateral Ligaments
The deltoid (medial) ligament is a primary stabilizer of
the ankle joint.24 This group of ligaments is 20%-50%
stronger than the lateral group20 and is rarely injured in
isolation. It limits eversion (abduction) and external
rotation, and it prevents talar subluxation. Injury
typically occurs through a mechanism of forced
eversion. Deltoid ligament tears occur concomitantly
with medial malleolar fractures, fibular fractures, and
sprains of the lateral ligaments or syndesmosis. When
the deltoid ligament is damaged, the emergency
physician should search carefully for other injuries.

Syndesmotic Ligaments
The ankle syndesmosis, or distal tibiofibular joint, is
comprised of several ligaments that limit translation or
displacement of the fibula relative to the tibia and
preserve the correct anatomic and functional relation-
ship of the talar dome within the mortise. These
ligaments are the anterior inferior tibiofibular ligament

Reproduced with permission from: Michael JA, Steill IG. Ankle
injuries. In: Tintinalli JE, Kelen GD, Stapczynski JS, eds.
Emergency Medicine: A Comprehensive Study Guide. New York:
McGraw-Hill; 2000:1826. Figure 268-1.

Figure 3. Ligaments of the ankle.
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(AITFL), posterior inferior tibiofibular ligament
(PITFL), transverse tibiofibular ligament (TTFL) and
interosseous ligament (IOL). Although not nearly as
common as lateral ligamentous injuries, associated
injury to the tibiofibular syndesmosis can result in
prolonged impairment.25 A mechanism of forceful
dorsiflexion or external rotation of the ankle is respon-
sible for the majority of these injuries.2,23,25

Tendons
The peroneal muscles of the lateral crural compartment
contribute to foot eversion and plantar flexion and
give rise to the longus and brevis tendons just above
the ankle. Sudden forced dorsiflexion of the foot
typically produces injuries to the peroneal tendons or
their bony attachments. As the retinaculum tears away
and strips bone from the distal fibula, injuries range
from subluxation or dislocation to avulsion fractures.26

The tibialis posterior muscle of the posterior crural
compartment contributes to foot inversion and plantar
flexion and gives rise to the tibialis posterior tendon
above the ankle.

The Achilles tendon, or tendo calcaneus, arises
from the gastrocnemius and soleus muscles of the calf
and inserts on the calcaneus. It is the main plantar
flexor of the foot. The Achilles tendon can rupture
when abrupt dorsiflexion overstretches the tendon, as
often happens during sports.27 Spontaneous rupture
may occur in older patients with underlying medical
conditions (rheumatoid arthritis, gout, or hyperpar-
athyroidism), those taking fluoroquinolones, or
individuals who have had prior steroid injections
around the tendon.28,29

“It’s tough to make predictions, especially about the
future.”—Yogi Berra, U.S. baseball player and manager30

Biomechanics Of Injury

For practical purposes, ankle injuries can be divided
into three groups based on the motion of the talus
within the mortise:

• Inversion (adduction)
• Eversion (abduction)
• External rotation

The patterns of injury that occur during inversion
and eversion share a reciprocal relationship. Each
features damage to the ipsilateral ligament (with
or without a transverse avulsion fracture of the
malleolus) and an oblique impaction fracture of the
opposite malleolus.

Inversion
When the ankle is inverted, the foot is supinated and
the talus is adducted. Inversion or supination-adduc-
tion (SA) forces injure lateral ankle structures first and
progress medially.31 These forces: 1) tear the lateral
ligaments or avulse a bony fragment from the lateral
malleolus; and 2) drive the talar dome medially,
impacting and obliquely fracturing the medial
malleolus at the level of the mortise. (See Figure 4a.)
The syndesmosis usually remains intact during
forceful inversion.

Eversion
In contrast, when the ankle is everted, the foot is

Reproduced with permission from: Williamson B, Schwartz DT. The ankle and leg. In: Schwartz DT, Reisdorff EJ, eds. Emergency
Radiology. New York: McGraw-Hill; 2000:167. Figure 9-10.

Figure 4. Biomechanics of injury: A) supination-adduction or inversion; B) supination-external rotation; C) pronation-
external rotation. According to the Lauge-Hansen classification system of ankle fractures, the numbers represent the
order in which specific structures are injured.
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pronated and the talus is abducted. Eversion or
pronation-abduction (PA) forces injure medial struc-
tures first, 1) tearing the deltoid ligament or avulsing a
fragment from the medial malleolus; 2) rupturing the
syndesmosis; and 3) driving the talar dome laterally,
causing an oblique fracture of the lateral malleolus at
the level of the mortise.

External Rotation
When the talus is externally rotated, the foot is either
supinated or pronated. The rotational or torsional
forces that are introduced create a clockwise or coun-
terclockwise pattern of injury around the long axis of
the leg.

Supination-external (SE) rotation forces injure
anterolateral ankle structures first, beginning with: 1)
rupture of the anterior syndesmosis; 2) spiral fracture
of the fibula at the level of the mortise; 3) posterior
malleolar fracture and/or posterior syndesmotic tear;
and, finally, 4) medial malleolar fracture and/or
deltoid ligament sprain. (See Figure 4b.)

In contrast, pronation-external (PE) rotation
forces injure medial ankle structures first, beginning
with: 1) medial malleolar fracture and/or deltoid
ligament tear; and progressing to 2) tear of the anterior
syndesmosis; 3) fibular shaft fracture above the level of
the mortise; and, finally, 4) posterior syndesmosis tear.
(See Figure 4c.)

Differential Diagnosis

The emergency physician should understand two
important concepts in the differential diagnosis of
ankle injuries:

1. With the exception of lateral ligament tears and
lateral malleolar avulsions, injuries do not often
occur in isolation. The emergency physician must
carefully evaluate the integrity of the mortise in a
search for concomitant injuries or instability. These
injures often involve the opposite side of the ankle,
the mid or proximal foot, and the proximal fibula.

2. The level of the fibular fracture with respect to the
mortise determines overall joint stability and
guides management. Fibular fractures that occur at
or above the level of the mortise are almost always
associated with rupture of the syndesmosis and create
an unstable injury. Fractures below the mortise are
usually stable, unless other injuries that disrupt
the ring are also present.

Dupuytren Fracture
This is a fibular shaft fracture located 4-10 cm above
the mortise that occurs during a combination of
forceful eversion and external rotation. Since the
syndesmosis ruptures distal to the fracture, the mortise
is destabilized.32 Other associated injuries may include
fracture of the medial or posterior malleolus and
deltoid ligament tear. Patients are unable to bear

weight and exhibit tenderness of the supramalleolar
fibula. Beware that the fibular fracture may lie above
the visible edge of the ankle film. One radiographic
clue is a widened medial clear space (talar shift) on the
AP ankle view. If a Dupuytren fracture is suspected
based on history, physical examination, or routine
ankle series, order dedicated leg films.

Maisonneuve Fracture
This spiral fracture of the proximal fibula is similar to
the Dupuytren fracture in that it occurs during external
rotation of the talus and disrupts the syndesmosis.
These highly unstable injuries are often associated with
fractures of the medial malleolus or disruption of the
deltoid ligament. Tenderness of the proximal fibula is
the most important clinical clue to this diagnosis.

Ankle films may show a widened medial clear
space and decreased tibiofibular overlap, but they will
miss the proximal fibular fracture (for which leg or
knee films are required).

Talar Dome Fractures
Fractures of the lateral process of the talus result from
forces applied to an inverted, dorsiflexed foot;33-35 thus,
it is not surprising that these injuries are common in
snowboarders.8,33,36 Unless the emergency physician
suspects this injury, the diagnosis can be elusive.
Typically, these patients present after forced inversion
with lateral ankle pain (like those with lateral ankle
sprains do), and they may not meet strict criteria for
undergoing ankle radiography. Even when films are
ordered, abnormalities may be subtle. Some investiga-
tors have suggested positioning the foot in varying
degrees of internal rotation and plantar flexion to
accentuate the fracture.37,38 CT is considered by many to
be the study of choice in patients in whom this injury
is suspected.39-41

Tibial Plafond (Pilon) Fractures
These dramatic, intra-articular fractures of the distal
tibial diaphysis typically result from axial loading
forces, such as a fall or jump from a significant height
or a head-on motor vehicle collision.14,32,42 Forced
dorsiflexion at the ankle joint drives the talus into the
tibia and usually creates a comminuted fracture of the
plafond, with loss of mortise integrity.

Pilon fractures may be open and are often accom-
panied by fractures of the medial malleolus and fibular
shaft. They frequently occur in association with other
axial loading injuries such as calcaneal, tibial plateau,
hip, pelvic, and lumbosacral fractures. Patients with
pilon fractures should be questioned specifically about
pain or tenderness in any of these areas. Order addi-
tional plain films based on clinical suspicion and
tenderness of the involved structures.

A lateral ankle x-ray may reveal joint impaction,42

although the radiographic appearance of this fracture
is usually not subtle. The orthopedist may use
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CT to better evaluate the injury and develop an
operative plan,42-44 but CT has limited utility in
the acute setting.45

Advanced Salter-Harris Fractures (III-IV)
Tillaux Fracture
This biplanar avulsion fracture of the distal tibia
typically occurs among adolescents when forceful
ankle eversion disrupts the unfused, immature,
lateral portion of the distal tibial epiphyseal plate,
producing a fracture in the sagittal plane through
the lateral third of the tibial plafond (epiphysis).32,46

The avulsed epiphyseal fragment is laterally displaced
to varying degrees by intact tibiofibular ligaments.
The Tillaux fracture is a variant of the Salter-Harris
type III physeal injury (see also page 22), and mini-
mally displaced fragments may be difficult to visualize
on x-ray. If the emergency physician suspects the
presence of this fracture, CT can provide specific
details regarding the size, location, and degree of
displacement of the avulsed fragment.32,47

Triplane Fracture
The triplane fracture encompasses three distinct
fractures of the distal tibia that result from forceful
ankle eversion in adolescents, namely: 1) a metaphy-
seal fracture oriented in the coronal plane; 2) an
epiphyseal fracture oriented in the sagittal plane; and
3) an epiphyseal plate disruption oriented in the
transverse plane. It is essentially a Tillaux fracture with
a posterior malleolar (metaphyseal) component. As in
the case of the biplanar Tillaux fracture, this character-
istic triplanar fracture pattern results from forces
applied to a partially fused growth plate. Triplane
fractures are a variant of the Salter-Harris type IV
physeal injury (see also page 22).

Proximal Fifth Metatarsal Shaft Fracture
(Jones Fracture)
Robert Jones originally described this fracture in 1902
after he sustained the injury while dancing.48 (An
unconfirmed report suggests he was doing the
“Hokey-Pokey” at the time.) It results from a direct
blow or repetitive stress to the lateral aspect of the
foot. This injury typically involves a transverse
fracture of the proximal metatarsal shaft and must be
distinguished from the less significant avulsion fracture of
the tuberosity (pseudo-Jones fracture). The pseudo-Jones
fracture occurs at, or proximal to, the distal aspect of
the cuboid, whereas the Jones fracture is usually even
with, or slightly distal to, the distal cuboid.

Fractures of the proximal metatarsal shaft com-
monly present with pain at the lateral aspect of the
ankle or foot and may be difficult to diagnose if the
emergency physician fails to palpate the fifth metatar-
sal carefully in all patients who complain of ankle
injury. If the base of the fifth metatarsal is tender, order
foot films in addition to (or instead of, depending on

the clinical examination) ankle films.

Prehospital Care

Prehospital care providers should treat ankle-injured
patients as they would any trauma victim. Given an
appropriate mechanism, medics must attend to the
patient’s airway, breathing, circulation, and neurologic
status, including protection of the cervical spine.
They should check pulses in the foot and note the
color and temperature of the extremities. Bleeding
should be managed with direct pressure and elevation
of the extremity.

As a general principle, the injured extremity
should be elevated and cooled with an ice pack to
minimize swelling. Medics should splint all suspected
fractures and dislocations and place sterile gauze over
open fractures.

“A lame crab walks straight.”—Afghan proverb

Emergency Department Evaluation

Triage/Stabilization
Open wounds associated with gross ankle deformities,
tenting of the overlying skin, or a cool, pulseless, or
dusky foot should alert the ED staff to a potential limb-
threatening injury. If vascular compromise occurs with a
dislocation, emergently reduce the ankle. Unless they can
be obtained immediately, diagnostic imaging and
orthopedic consultation must not delay the reduction.

Reduce the foot by providing adequate analgesia
and positioning the patient supine with the knee
flexed (to relax the Achilles tendon). An assistant
then provides counter-traction to the leg as the
emergency physician applies downward traction
to the foot and heel while rotating the talus in a
direction opposite to that of the deforming forces that
caused the injury.49 After reduction, reassess the
dorsalis pedis and posterior tibial pulses, along with
capillary refill to determine the adequacy of
revascularization. Open wounds should be covered
with moist sterile gauze to limit contamination, and
the ankle should be placed in a posterior splint to
maintain the reduction. The injured ankle should be
elevated; cooling may minimize swelling and prevent
further soft-tissue damage.17 Determine the need for
tetanus immunization and antibiotics.

After the reduction, complete the history and
physical examination. Assess (and reassess) the
adequacy of analgesia. Obtain x-rays and orthopedic
consultation as indicated.

History
One of the primary goals is to determine what
forces were involved in the injury (inversion,
eversion, external rotation, forced dorsiflexion, etc.).
This information helps predict specific injury
patterns and adds focus to the physical examination.
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Question patients specifically about the setting in
which the injury occurred,8,33,36,50 the magnitude and
direction of the forces involved,51 and the foot position
or ankle motion at the moment of loading.31,52

Determine whether the patient has specific areas
of pain53 and whether he or she was able to walk
immediately after the injury.54 Also inquire about
prior injuries to the same limb55 or any coexisting
medical conditions.56,57 Interestingly, the agonizing
snapping or popping sounds heard at the time of
injury are more likely to represent soft-tissue pathol-
ogy rather than fracture.59

If the patient is unconscious, intoxicated,
paralyzed, or multiply injured, the emergency
physician must focus on the physical examination
(and imaging studies to rule out the presence of
significant pathology).58

Physical Examination
If possible, observe patients as they enter the treatment
room. Typically, patients who are able to ambulate
either at the scene or in the ED are unlikely to have an
unstable injury or significant fracture.3,53,58

There is more to the ankle examination than the
ankle itself. Palpate the foot, especially the navicular
bone medially and the base of the fifth metatarsal
laterally, in all patients with ankle injuries. The
navicular and base of the fifth metatarsal are the foot
bones most likely to be injured in patients who stumble
or twist their “ankle.” Similarly, be sure to examine the
leg and knee (and especially the entire fibula) in
patients with ankle complaints.

Inspect the ankle and foot for gross appearance,
color, temperature, position, and open wounds.
Popliteal, posterior tibial, and dorsalis pedis pulses
should be individually assessed. Note any swelling
and ecchymosis, but avoid overreliance on these
physical findings. Swelling and ecchymosis are
difficult to quantify, depend on the time between
injury and physical examination, and fail to accurately
predict specific injuries.55 Palpate the entire leg and
foot, starting proximally at the knee and moving
distally along the entire shaft of the tibia and fibula to
the tip of each malleolus, paying particular attention to
the tip and posterior aspect of the distal 6 cm of each bone.
There are relatively few ligamentous insertions in this
area, and tenderness suggests fracture. In addition to
bony injury, be sure to consider the possibility of
damage to the ligaments and tendons. Patients who
present with ankle pain may have suffered injury to
the peroneus longus, peroneus brevis, tibialis posterior,
or Achilles tendons. Tendon injury is best detected by
examining forced resistance to a tendon motion or by a
provocative maneuver such as the Thompson squeeze
test (as described later in the text).

Ligamentous injury is best determined by stressing
the joint. After adequate analgesia, the clinician should
consider the following provocative maneuvers based

on the mechanism of injury or initial examination.
They are usually not indicated in the patient with an
obvious fracture or dislocation.

Although provocative maneuvers can identify
unstable injury patterns, some authors suggest that
the anterior drawer test and talar tilt test (as described
later) cannot effectively differentiate between isolated
ATFL tears and combined ATFL/CFL tears.60 This
poor clinical correlation between stress tests and the
degree of ligamentous disruption makes the utility
of such tests somewhat controversial. One study
prospectively enrolled 160 consecutive patients with
inversion trauma of the ankle. The diagnostic protocol
included physical examination within two days and at
five days after trauma, arthrography, stress radiogra-
phy, and ultrasonography. Delayed physical examina-
tion at five days after the injury led to the highest
overall sensitivity (96%) and specificity (84%) for the
detection of a ligament rupture. Additional diagnostic
procedures (at a considerable cost) yielded little
additional information.61

Anterior Drawer Test
This test evaluates the integrity of the ATFL and CFL
and is most often used in the patient with an inversion
injury. With the patient’s knee in flexion and foot in
plantar flexion, the examiner attempts to draw the heel
of the injured side anteriorly while stabilizing the leg
posteriorly with the non-dominant hand.62 Approxi-
mately 20 pounds of anterior force is adequate to elicit
an abnormal result.63 Injury to the ATFL or CFL is
indicated by 2 mm or more of anterior subluxation of
the foot, visible dimpling of the anterior skin over the
ankle (suction sign), or a soft poorly defined endpoint
as compared with the uninjured side.2,64-67 If significant
edema or guarding is present, the Gungor test may be
used to evaluate these same ligaments. With the
patient prone on the stretcher, attempt to displace the
talus anteriorly from its cup by applying a downward
force to the heel. A positive test is indicated by visual-
izing improved definition of the Achilles tendon as the
overlying skin stretches excessively in the presence of a
lax joint.4

Squeeze Test
This test evaluates the integrity of the distal tibiofibu-
lar syndesmosis. It is especially useful in those who
have sustained a mechanism of forced hyper-dorsiflex-
ion or external rotation. It is performed with the
patient sitting at the edge of the stretcher with the knee
flexed at 90º. A compressive force is applied simulta-
neously to the proximal shafts of the tibia and fibula in
an attempt to cause diastasis of these bones distally at
the ankle. A positive test is indicated by increased pain
at the ankle during the maneuver.2,25 The examiner must
consider the presence of a Maisonneuve fracture of the
fibula if a patient reports pain proximally over the
fibular head during this maneuver.
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“Can this be a stalwart man’s work, who has
a marrow in his back and a tendon Achilles

in his heel?”—Henry David Thoreau,
U.S. philosopher, author, naturalist68

Evaluation Of Achilles Tendon Rupture
Tests of the integrity of the Achilles tendon are indi-
cated when the patient complains of difficulty walking,
especially after a mechanism in which they landed on
the balls of their dorsiflexed feet after jumping. Patients
who have ruptured their Achilles tendon can still plantar
flex their foot using their toe flexors. One means of
detecting an Achilles tendon rupture involves placing
the patient’s foot in dorsiflexion and palpating the
posterior ankle for a defect in the tendon. The injury is
often obvious when comparing the injured and
uninjured legs.

The integrity of the Achilles tendon can also be
evaluated by the Thompson (calf squeeze) test or
Matles test.69

The Thompson test is performed with the patient
lying prone and the knee flexed at 90º. A compressive
force applied to the midcalf (gastrocnemius and soleus)
muscles should result in plantar flexion of the foot if
the tendon is intact.

During the Matles test, active or passive flexion of
both knees to 90º will result in similar degrees of
plantar flexion when comparing the ankle and foot
position of the injured and uninjured sides in patients
without tendon rupture. The Achilles tendon is
ruptured if the foot falls into neutral position or
dorsiflexes during this test, as compared with the
uninjured ankle.

Another clever test for an Achilles tendon rupture
involves laying the patient prone with the knee flexed

(just as in the case of the Thompson squeeze test).
Place a blood pressure cuff on the injured leg and
inflate it to 50 mmHg or so. Subsequent dorsiflexion of
the foot should significantly raise the pressure on the
sphygmomanometer dial if the Achilles tendon is
intact. Dorsiflexion will not significantly affect the cuff
pressure when the tendon is ruptured.70

Ankle Radiography

Ottawa Ankle Rules
Plain films of the ankle are one of the most frequently
ordered radiographic series in ED patients with
musculoskeletal trauma, second only to cervical
spine films.71 Each year in North America, we spend
approximately $500 million on ankle radiography,3

yet fewer than 15% of those films show a clinically
significant fracture.1,72 The question of when to order
ankle x-rays has stimulated more than four decades
of clinical debate.3,73-76

In the early 1990s, a Canadian group developed
clinical decision rules (CDRs) for ankle radiography.
These rules attempt to reduce costs by eliminating
unnecessary ankle x-rays.3,53,58

The Ottawa Ankle Rules (OAR) are a prospectively
developed,53 refined,3 and validated58 CDR for ankle
radiography. Several well-conducted trials show that
they significantly reduce the overall number of ankle
x-rays ordered,3,52,58,82,87-91 ED length of stay,58,88 and costs
associated with the management of ankle injuries.79,88,91

These savings come without the added expenses of
missing clinically significant fractures or negatively
impacting patient satisfaction.58,88

The Ottawa Ankle Rules are a clearly defined
set of historical and physical exam criteria that, if

Cost-Effective Strategies For Patients With Ankle Injuries
1. Use the Ottawa Ankle Rules to determine who needs

an x-ray.

Studies show that using the Ottawa Ankle Rules can decrease

both the time patients spend in the ED and cost of

unnecessary radiography. In one financial analysis, researchers

calculated the costs of radiography, waiting time, lost

productivity, and medicolegal monies associated with ankle

injuries. In the United States, estimated savings associated with

using the Ottawa Ankle Rules varied between $614,226 and

$3,145,910 per 100,000 patients, depending on the charge

rate for radiography.79 The Ottawa Ankle Rules save time as

well. In one study, non-fracture patients discharged without

radiography spent an average of 36 minutes less time in the

ED than those who underwent radiography (80 minutes vs

116 minutes; P < 0.0001).58

2. Allow triage nurses to use the Ottawa Ankle Rules in

order to obtain x-rays before the patient sees a physician.

Time is money. At least one study shows that the use

of the Ottawa Ankle Rules by triage nurses can

significantly reduce the ED length of stay for patients

with ankle injuries.132 Other studies confirm that nurses

can apply the Ottawa Ankle Rules safely without missing

acute fractures.133

3. Consider the use of an Ace wrap or taping instead of

prefabricated splints in patients with simple ankle sprains.

Studies show that early return to activities as tolerated

improves outcome better than prolonged immobilization. The

functional outcome using an Ace wrap appears equivalent to

that of the more expensive “high-tech” splints. ▲
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met, suggest a reasonable likelihood of clinically
significant ankle fracture. Studies show that in the
absence of the Ottawa criteria, ankle radiography
shows either no fracture or a relatively minor one
(such as an avulsed fragment or chip fracture less
than 3 mm). These clinically insignificant fractures
are treated with conservative therapy, similar to a
low-grade ankle sprain.

The Ottawa Ankle Rules advise the clinician
to order an ankle film if a patient complaining
of post-traumatic ankle pain has either of
the following:58

1. The patient is unable to ambulate at least four
steps (two on the injured ankle) both at the time
of injury and in the ED.

2. There is point tenderness upon palpation of
the tip or distal 6 cm of the posterior aspect of
either malleolus.

According to the Ottawa Ankle Rules, a foot x-ray
is indicated if patient complains of midfoot pain and
has either of the following (see also Figure 5):

1. The patient is unable to ambulate four steps both at

the scene and in the ED.
2. There is point tenderness over either the proximal

fifth metatarsal or the navicular bone.

While the vast majority of the literature demon-
strates very high sensitivity of the Ottawa Ankle Rules
(nearly 100%), there have been reports of spotty
performance in some locales. In one Asian study, the
sensitivity was only 90%,92 and in one New Zealand
study, there were 75 fractures in 350 patients, five of
which would have been missed by the clinical decision
rule (sensitivity, 93%; false-negative rate, 14%).77

Physician And Patient Expectations
In a survey of physicians in five countries, more than
70% of all responding Canadian and United Kingdom
physicians frequently used the rules, compared with
fewer than one-third of U.S., French, and Spanish
physicians. Of all physicians, those from the United
States held the least positive attitudes toward the
decision rules.86 However, once physicians learn these
rules, they are likely to continue to use them. In one
study, researchers taught physicians the OAR and

a) An ankle x-ray series is only required if:
There is any pain in malleolar zone and any of these findings:

i) bone tenderness at A or
ii) bone tenderness at B or
iii) inability to bear weight both immediately and in the ED

b)A foot x-ray series is only required if:
There is any pain in midfoot zone and any of these findings:

i) bone tenderness at C or
ii) bone tenderness at D or
iii) inability to bear weight both immediately and in the ED

Reproduced with permission from: Michael JA, Steill IG. Ankle injuries. In: Tintinalli JE, Kelen GD, Stapczynski JS, eds. Emergency
Medicine: A Comprehensive Study Guide. New York: McGraw-Hill; 2000:1828. Figure 268-2.

Figure 5. The Ottawa Ankle Rules for ankle and midfoot injuries.
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provided them with feedback regarding their compli-
ance. Compliance with the OAR was sustained during
the following year, even when physicians did not know
they were being observed.93 Use of a laminated pocket
card or wall poster may be helpful during the educa-
tional phase.

Some emergency physicians are reluctant to
use the OAR for fear that the patient who comes to
the ED with an ankle injury expects an x-ray. (Chief
complaint at triage: “Need x-ray of ankle.”) One
prospective study showed that patients’ satisfaction
with care does not depend on whether they get
x-rays of the foot or ankle.94 In this same study,
76% of physicians supported the use of the OAR;
however, 78% reported that patient expectations
influenced their application of these rules. When a
physician decides not to order an x-ray, it may be
helpful to explain this decision to the patient. (“We
only take x-rays of broken ankles, not sprained ankles.
These tests I just did show that you have an ankle
sprain, not a break.”)

Radiographs
The standard ankle radiographic series includes three
views—the AP, lateral, and mortise32,95-97—although some

authors consider a fourth, the externally rotated oblique
view, to provide additional diagnostic accuracy.46

The AP view demonstrates the medial and lateral
malleoli and an oblique view of the talar dome.
However, it fails to reveal the entire talocrural joint
space due to the superimposition of the fibula on the
lateral aspects of the tibia and talus. (See Figure 6.) The
lateral view visualizes the anterior and posterior
elements of the distal tibia, including the posterior
malleolus, as well as the base of the fifth metatarsal. It
is also useful for defining the extent and configuration
of lateral malleolar fractures. (See Figure 7.)

The mortise view is filmed like an AP, except the
leg is internally rotated 15º-20º. This positioning
provides a true AP view of the talus, revealing the
entire joint space, both malleoli, and the breadth of the
talar dome. On the mortise view, the width of the joint
space should be uniform, and tibia and fibula should
overlap. (See Figure 8 on page 11.) Any asymmetry of the
joint space or decrease in the amount of tibiofibular overlap
suggests fracture, injury to the syndesmosis or deltoid
ligament, or any combination thereof.

Stress radiographs rarely provide useful informa-
tion in the ED. Because of the lack of consistent criteria
for interpreting stress radiography of the foot and

Reproduced with permission from: Williamson B, Schwartz DT.
The ankle and leg. In: Schwartz DT, Reisdorff EJ, eds.
Emergency Radiology. New York: McGraw-Hill; 2000:160.
Figure 9-5a.

Figure 6. Anteroposterior x-ray of the ankle.

Reproduced with permission from: Williamson B, Schwartz
DT. The ankle and leg. In: Schwartz DT, Reisdorff EJ, eds.
Emergency Radiology. New York: McGraw-Hill; 2000:160.
Figure 9-5c.

Figure 7. Lateral x-ray of the ankle.
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ankle, their overall utility has been questioned.98

Interpretation Of Ankle Radiographs
When reviewing ankle radiographs, screen the films to
ensure that they are adequate and were taken at the
correct angle. On the AP view, the lateral distal tibia
and the medial fibula should overlap. On the AP view,
at least 6 mm of tibiofibular overlap is normal; a lesser
amount suggests injury to the syndesmosis.32,99

On the lateral view, the malleoli should be super-
imposed on each other, and the body of the calcaneus
should be visible. The base of the fifth metatarsal is
present on both the lateral and mortise views.32

On the mortise view, the entire joint space and
talar dome should be revealed without overlap. On this
view, make sure the joint space appears symmetrical. The
width of the medial clear space (area bounded by the

lateral border of the medial malleolus and medial
border of the talus) should not exceed 2-3 mm,100 and
the amount of tibiofibular overlap should be no less
than 1-2 mm.32,99 Widening of the medial clear space or
a lesser degree of tibiofibular overlap suggests injury
to the medial ligament, syndesmosis, or both.23

Look at the proximal portion of the fibula and note
the location of any fibular fractures with respect to the
mortise. Fractures of the base of the fifth metatarsal,
navicular, talus, and calcaneus are most easily visual-
ized on the lateral view (or on films of the foot).

Two small studies assessed the predictive value of
an ankle effusion visualized on plain radiographs in
the absence of fracture. They concluded that an
effusion of 15 mm or greater in combined anterior and
posterior capsular distention is 86% specific for the
presence of an occult fracture, with an 83% positive
predictive value.101,102

Fracture Classification
The two most commonly used fracture classification
schemes are based on either mechanism of injury or
anatomic location of the fracture. The Lauge-Hansen
(LH) classification utilizes mechanism of injury and
classifies ankle injuries based on the position of the
foot with respect to the ankle (supination or pronation)
and the motion of the talus within the mortise (adduc-
tion, abduction, or external rotation) at the moment of
injury.31 (See Table 1.) (While a good history is laudable
and helpful, there is not an emergency physician alive
who has not heard the classic lament, “I don’t know
how it happened, I just twisted it!”)

In contrast, the Weber or Danis-Weber (DW)
classification scheme groups injuries according to
anatomic location of the fibular fracture.103 (See Figure
9 on page 12.) This system is useful, since the level of
the fibular fracture determines the integrity of the
syndesmosis and thus the need for operative repair.
Fortunately, the two classification schemes overlap.
(See Table 1.)

Weber type A injuries include fractures of the
lateral malleolus below (distal to) the mortise and are
managed non-operatively. (See Figure 9a on page 12.)
Weber type B injuries feature fibular fractures at the
level of the mortise and are stable only if the fibular
fracture occurs in isolation; medial joint involvement
creates an unstable situation that requires operative
correction in the majority of cases. (See Figure 9b.)
Weber type C injuries include fibular fractures above

Reproduced with permission from: Williamson B, Schwartz
DT. The ankle and leg. In: Schwartz DT, Reisdorff EJ, eds.
Emergency Radiology. New York: McGraw-Hill; 2000:161.
Figure 9-5e.

Figure 8. Mortise x-ray of the ankle.

Table 1. Classifications Of Ankle Injuries.

Lauge-Hansen Fracture Classification Danis-Weber Classification
supination-adduction (inversion) Type A (below mortise)
pronation-abduction (eversion) Type B (at mortise)
supination-external rotation Type B
pronation-external rotation Type C (above mortise)
dorsiflexion (axial loading) Type C
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(proximal to) the mortise. Because these injuries
disrupt the syndesmosis distal to the fracture, they
require open reduction and internal fixation (ORIF) to
repair the damage. (See Figure 9c.)

“Disease is very old, and nothing about it has changed.
It is we who change as we learn to recognize what was

formerly imperceptible.”—Jean Martin Charcot

Patterns Of Injury

Inversion Injuries
Lateral Ankle Sprains
Patients who report a mechanism of ankle inversion or
supination-adduction (SA) are likely to have a lateral
collateral ligament injury. This usually involves a
complete or partial tear of the ATFL and/or the CFL.
Physical examination of these patients reveals varying
degrees of edema, ecchymosis, tenderness, and weight-
bearing ability. Partial ATFL tears, which result in little
or no instability of the joint, are termed Grade I
sprains. Typically, these patients are able to bear
weight on the injured extremity and ambulate without
limping. Grade II sprains involve partial tears to both
the ATFL and CFL. These patients have difficulty
bearing weight and ambulate with an obvious limp.
Grade III sprains are complete tears of both the ATFL
and CFL. Patients with this injury are usually unable to
bear weight and have greater than 2 mm of anterior
subluxation of the talus as compared with the unin-
jured side, or demonstrate a suction sign (visible
dimpling of the anterior skin of the ankle) during the
anterior drawer or Gungor test.4 The talar tilt test
suggests a lateral collateral ligament injury when there
is greater than a 5%-10% difference in talar translation
between the injured and uninjured sides upon applica-
tion of varus stress.2,65,104

Patients with grade I, II, or III sprains heal without
operative management,19,22,105 particularly if they
adhere to a rest, ice, compression, and elevation (RICE)
regimen.85,106-108 For lateral sprains with little or no
instability, a soft compression dressing may be applied
for added support and protection. Patients with grade
III sprains should be splinted, placed on crutches, and
referred to an orthopedist for follow-up care.100,109

Although lateral collateral ligamentous injuries
often occur in isolation, forced inversion also contrib-
utes to subtalar and medial ligament sprains and/or
fractures of the tibia, fibula, calcaneus, or talus.
Subtalar sprains involve injury to structures that
stabilize the talocalcaneal joint and are a frequent
cause of chronic ankle instability. In the acute setting,
these injuries present similarly to lateral ankle sprains,
making it difficult to distinguish between the two
entities. Some orthopedists use stress radiographs
(Broden’s view, anterior drawer lateral projection) in
patients with significant subtalar instability to diag-
nose subtalar sprains,100 although the ED management
is the same for both types of injury.

Fractures
Supination-adduction forces stress the lateral liga-
ments, either tearing them completely or avulsing a
fragment of bone from the distal tip of the lateral
malleolus (SA grade 1 injury). (See Figure 10 on page
13.) With continued forces, the injury extends to the
medial side, causing an oblique fracture of the medial
malleolus (SA grade 2 injury). SA1 injuries involve
either an isolated tear of the lateral collateral ligaments
or a transverse fracture of the lateral malleolus below
the mortise, whereas SA2 injuries demonstrate an
additional oblique fracture of the medial malleolus.
Ankle fractures in the LH SA group are essentially the
same as those classified as DW type A. (See Table 1 on

Reproduced with permission from: Williamson B, Schwartz DT. The ankle and leg. In: Schwartz DT, Reisdorff EJ, eds. Emergency
Radiology. New York: McGraw-Hill; 2000:167. Figure 9-10.

Figure 9. The Danis-Weber classification system of ankle fractures. This system is based on the level of the fibula fracture.
A) Fractures below the mortise (type A) are typically stable; B) fractures at the mortise (type B) may be stable or unstable
depending upon the integrity of the tibiofibular syndesmosis; C) fractures above the mortise (type C) are unstable and
require surgical correction.
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page 11.) Type A injuries are fibular avulsion fractures
of the lateral malleolus below the mortise (SA1),
accompanied by oblique fractures of the medial
malleolus (SA2).

Like isolated lateral ankle sprains, SA or type A
injuries are usually managed non-operatively utilizing
a RICE (rest, ice, compression, elevation) protocol,
unless a medial malleolar fracture is present or the
joint is grossly unstable.110 Forced inversion of the
ankle also produces avulsion or chip fractures of the
anterior process of the calcaneus and lateral process of
the talus.

Proximal Fifth Metatarsal Shaft Fracture
(Jones Fracture)
Because of the poor blood supply to the proximal fifth
metatarsal, Jones fractures that are missed or treated
inadequately may progress to nonunion and chronic
disability.4 Patients with a Jones fracture should be
placed in a short leg cast for 6-8 weeks, receive
crutches, and instructed not to bear weight.2 They

should follow up with an orthopedist as an outpatient.
Pseudo-Jones fractures (avulsion fractures of the

distal fifth) heal quickly and without sequelae. Patients
may be given a hard cast shoe for comfort.45

Eversion Injuries
Medial Ankle Sprains
Injury to the medial collateral ligaments typically
results from forced eversion, with the foot pronated
and the talus abducted at the moment of loading—in
other words, pronation-abduction (PA) forces. Deltoid
ligament tears are less common than lateral ligament
injuries, constituting fewer than 5% of all ankle
sprains.111 Patients typically present with pain, swell-
ing, and tenderness at the medial aspect of the ankle,
with varying degrees of joint instability and weight-
bearing difficulty. The grading of medial ankle sprains
is similar to that of lateral injuries. Talar tilt testing is
often positive in patients with grade II or III type
injuries, as evidenced by increasing degrees of talar
translation upon the application of a valgus stress. On
plain radiographs, more than 2-3 mm of widening of

Figure 10. Inversion injury. There is a transverse
avulsion fracture of the lateral malleolus below the
mortise caused by supination-adduction forces (arrow).
The lateral ligaments remain intact. This injury is
classified as Lauge-Hansen SA grade 1 or Danis-Weber
type A.

Reproduced with permission from: Williamson B, Schwartz
DT. The ankle and leg. In: Schwartz DT, Reisdorff EJ, eds.
Emergency Radiology. New York: McGraw-Hill; 2000:169.
Figure 9-12.

Continued on page 18

Reproduced with permission from: Williamson B, Schwartz
DT. The ankle and leg. In: Schwartz DT, Reisdorff EJ, eds.
Emergency Radiology. New York: McGraw-Hill; 2000:170.
Figure 9-13a.

Figure 11. The medial clear space is widened,
suggesting deltoid and/or syndesmotic ligament
disruption (arrowhead). There is an isolated spiral
fracture of the fibula occurring at the level of the
mortise caused by supination-external rotation forces.
This injury is classified as Lauge-Hansen SE grade 2 or
Danis-Weber type B.
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Clinical Pathway: Evaluation Of Ankle Injuries

Signs of vascular compromise?

Perform focused history/physical examination

Inversion mechanism?

Eversion/external rotation mechanism?

Axial loading mechanism?

• Assess ABCs (Class I)
• Provide analgesia (Class I)

→

Yes
→

• Reduce fracture/dislocations (Class I)
• Reassess (Class I-II)
• Immobilize (Class I-II)
• Ankle series and orthopedic consultation (Class I-II)

No

→

→

→

Yes
→

No

→

→

Consider:
• lateral ligament sprain
• lateral malleolar avulsion
• bimalleolar fracture

Yes
→

No

           → →

Consider:
• medial/syndesmosis ligament sprain
• medial malleolar fracture
• bimalleolar fracture
• proximal fibular fracture

Consider:
• pilon fracture
• Achilles tendon rupture

Perform Thompson squeeze test (Class II-III)

Yes
→

→No

       →

Go to top of next page
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Clinical Pathway: Evaluation Of Ankle Injuries (continued)

Proximal fibular tenderness?

Tender over base of fifth metatarsal or
over navicular bone?

Positive squeeze test?
Positive anterior drawer sign?

Meets Ottawa ankle criteria?
1.Tender over tip or posterior 6 cm of

either malleolus
2.Unable to bear weight for four steps

both after injury or in ED

Yes
→

No

→

→

• Order dedicated leg films (Class II)
• (Knee films as indicated)

Yes
→

No

→

→

• Order dedicated foot films (Class II)

Yes
→

→

Consider:
• Positive squeeze test: syndesmosis sprain
• Positive anterior drawer sign: lateral ligament disrup-

tion, lateral malleolar avulsion

No

       →

Yes
→

No

→

• Order ankle films (Class I-II)

No x-ray necessary (Class I-II)
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Clinical Pathway: Management Of Ankle Injuries

Clinical findings:
• Open fracture?
• Vascular compromise prior to reduction?
• Unstable ankle?
• Achilles tendon rupture?

Radiographic findings:
• Bimalleolar or trimalleolar fracture?
• Displaced fractures?
• Pilon fractures?
• Intra-articular fractures with step deformity?
• Lateral malleolar fractures above the mortise?
• Uni-malleolar fracture with disruption of ligaments on

opposite side of ankle?
• Talar dome fractures?

Injury to syndesmosis:
• Maisonneuve fracture
• Dupuytren fracture

Pediatric ankle injury?

Yes
→

No

→

Orthopedic consult while patient is in ED (Class II)

Yes
→

No

→

Orthopedic consult while patient is in ED (Class II)

Yes
→

No

→

Orthopedic consult while patient is in ED (Class II)

Yes
→

No

→

Order x-rays (Class II)

Normal x-ray:
• Splint, ice, elevation,

crutches when age
appropriate

• Orthopedic follow-up
in 7-10 days

(Class II)

Abnormal x-ray:
• Salter-Harris

fractures
• Tillaux or Triplane

fractures
• Orthopedic consult

while patient is in
ED

(Class II)

Go to top of next page

→ →
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Clinical Pathway: Management Of Ankle Injuries (continued)

• Lateral malleolar fracture at or below
level of mortise?

• Medial malleolar fracture, non-
displaced with lateral ligament intact
(note: most medial malleolar fractures
are displaced or associated with
lateral ligamentous disruption)

Ankle sprain with no associated fracture
or gross ligamentous instability?

Jones fracture?

Avulsion fracture, base of the
fifth metatarsal

Yes
→

No

→

• Splint
• Crutches (non-weight bearing)
• Ice, elevation, compression
• Analgesia
• Outpatient orthopedic follow-up

(Class II)

Yes
→

No

→

• Rest
• Ice
• Compression
• Elevation

(Class II)

Yes
→

No

→

• Splint or short-leg cast
• Crutches (non-weight-bearing)
• Analgesics
• Orthopedic follow-up

(Class II)

Yes
→ • Cast shoe (post-op shoe)

• Analgesics
(Class I-II)
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the medial clear space is suggestive of deltoid ligament
rupture.100 (See Figure 11 on page 13.)

ED management of isolated deltoid ligament tears
involves nonoperative techniques such as splinting,
ambulation with crutches, and the RICE regimen in
most cases.100,112 However, since injury to the deltoid
ligament rarely occurs in isolation, carefully evaluate
such patients for other injuries. Operative repair of the

deltoid ligament is generally reserved for those
patients who exhibit joint instability or malalignment
of the talus within the mortise after attempts to
reestablish correct anatomic alignment have failed.

External Rotation Injuries
Syndesmosis Sprains
Forceful external rotation (SE or PE) accounts for the
majority of distal tibiofibular syndesmosis sprains.

Ten Excuses That Don’t Work In Court
1. “He only had a dislocated ankle—how was I supposed to

know he also had a broken neck?”

Extremity pain may mask symptoms of another, more

serious injury. Patients who sustain significant trauma

should have their cervical spine cleared radiographically

unless there are no distracting injuries, the patient is

neurologically intact, there is no posterior midline

tenderness, and there is a normal mental status without

evidence of intoxication.

2. “The patient said his ankle hurt—not his knee.”

Whenever a patient complains of ankle pain, the physician

must palpate the proximal fibula and, if it’s tender, order leg

or knee films.

3. “The patient only complained of ankle pain. If his foot

was broken, he should have said something.”

Fractures of the navicular and the base of the fifth

metatarsal often mimic ankle sprains. Palpation of the

navicular and base of the fifth metatarsal is part of the

routine physical examination for patients with ankle pain.

(See also excuse #2.)

4. “Our orthopedists don’t like us to do reductions. I got the

x-rays and called the ortho guy, but he was busy, so I had to

wait for his back-up. Finally he drove over from his office

and reduced the ankle. Besides, the patient’s foot was only

slightly blue on arrival.”

A patient with a dislocated ankle and neurovascular

compromise cannot wait for the orthopedist; he needs a

good emergency physician and an immediate reduction.

5. “I correctly diagnosed the pilon fracture—I’m sure I

would have picked up the fractured body of L4 if the

patient hadn’t mentioned the history of chronic low back

pain. Furthermore, he didn’t say anything about heel pain.”

Knowledge of the mechanism of injury—in this case, axial

loading—suggests a predictable pattern of injury. It should

prompt a targeted search for associated pathology (in this

case, a burst fracture of L5 and a shattered calcaneus).

6. “We always use a cast shoe for fractures at the base of the

fifth metatarsal. I can’t believe the fellow had a non-union;

everyone does well with that injury.”

Someone is confused here. An avulsion fracture of the base

of the fifth metatarsal (proximal to the level of the distal

cuboid) gets sympathy and a post-op boot. A Jones fracture

(distal to the level of the distal cuboid) needs a non-weight

bearing cast for six weeks and orthopedic follow-up.

7. “He must have ruptured his Achilles tendon after I saw

him. In the ED, he was able to bear weight for four steps. He

could even wiggle his foot up and down.”

Unlike the Thompson squeeze test, the “wiggle test” is not

part of the sophisticated ankle examination. Patients with

Achilles tendon rupture can still plantar flex their foot. Do

the right test.

8. “The patient only had a sprain, so I discharged him with a

compression dressing.”

This patient had a widened medial clear space and no

overlap of the tibia and fibula on the AP ankle view. If

it had been performed, the squeeze test would have

been positive. Higher-grade sprains (including this

syndesmotic injury) should be rigidly immobilized in a

splint. An unstable mortise mandates orthopedic

consultation in the ED.

9. “The child had a lot of swelling and pain, but the x-rays

were negative, so I sent her home with an Ace wrap.”

Salter-Harris fractures may have very subtle x-ray findings,

or none at all. Bony tenderness over a malleolus in a child

with open growth plates equals a fracture until proven

otherwise in follow-up.

10. “The patient only had an ankle effusion on x-ray, so I

didn’t think that follow-up with a specialist was necessary.”

Patients with a significant ankle effusion have a high

likelihood of an occult fracture. Such patients need

follow-up care with an orthopedist (and possibly an

outpatient CT). ▲

Continued from page 13
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Although these injuries are much less common than
lateral ankle sprains,25,72,113 significant disability can
occur if the patient does not receive appropriate
treatment and follow-up.100 Injury to the tibiofibular
syndesmosis is suggested by a positive squeeze test or
external rotation test. On plain radiographs, widening
of the medial clear space strongly suggests syndesmo-
sis disruption;23,100 however, non-weight-bearing views
are often negative. Other suggestive radiographic
findings include: 1) lateral clear space greater than 6
mm on AP or mortise views; and 2) tibiofibular overlap
less than 6 mm on AP view or less than 1-2 mm on
mortise view.32,99,100

Grade I syndesmosis sprains without fracture are
typically associated with a stable joint and can be
managed conservatively in the ED with application of
a splint and weight-bearing with crutches.25,109 Patients
should adhere to a RICE regimen with a gradual return
to full weight-bearing as tolerated, and receive instruc-
tions to follow up with an orthopedist within two
weeks.100 Grade II and III sprains with and without
fracture present with greater degrees of diastasis of the
distal tibiofibular joint. Orthopedic consultation and,
ultimately, surgical repair are required.100

Maisonneuve Fracture
The Maisonneuve variant of the syndesmosis sprain
features a proximal fibular fracture in association with
rupture of the deltoid and syndesmotic ligaments (DW
type C). Typically, these patients are unable to bear
weight and exhibit tenderness over the proximal fibula
and pain at the ankle when the examiner performs the
squeeze test. It is essential that the emergency physi-
cian carefully palpate the entire fibula looking for a
Maisonneuve fracture in any patient with an ankle
injury. This fracture is unstable, and several sources
advocate open reduction and internal fixation.23,100

Eversion/External Rotation Injuries
Fractures
Forced external rotation with either supination or
pronation (SE and PE) cause low fractures of the
medial malleolus or deltoid ligament tears, AITFL and
PITFL tears, and fractures of the lateral malleolus. The
two groups differ with respect to the type and location
of the malleolar fracture: SE forces produce spiral
fractures of the lateral malleolus at the level of the
mortise, whereas PE forces produce high fractures of
the fibula above the mortise. Fractures associated with
SE and PE forces are essentially the same as those
classified as Weber type B and C, respectively, which
feature medial malleolar avulsion fractures associated
with disruption of the inferior tibiofibular syndesmosis
(AITFL and PITFL) and either a low (at the mortise
[type B]) or high (above the mortise [type C]) fracture of
the fibula. (See Figure 12 and Figure 13 on page 20.)
Additionally, consider the presence of a Maisonneuve
fracture of the proximal fibula in patients who sustain

this mechanism of injury.
With regard to treatment, unless the patient has an

isolated lateral malleolar fracture, LH SE and PE
fractures (Weber type B and C) are operatively man-
aged and require orthopedic consultation.

Axial Loading Injuries
This mechanism of injury typically occurs in patients
who land on their feet after falling from a height, are
applying the brake when involved in a front-end motor
vehicle collision, or take a forceful misstep while
climbing stairs. The forces involved in axial loading
produce pronation and dorsiflexion of the foot and
ankle, respectively, as the talus is driven into the tibia.
The classic axial loading injury is the tibial plafond(or
pilon) fracture, which is often comminuted.

An axial loading mechanism may also rupture the
Achilles tendon. Patients with rupture of the Achilles
tendon require immobilization in plantar flexion, non-
weight bearing, and orthopedic referral.67,69

“He’s the best physician that knows
the worthlessness of the most medicines.”

—Benjamin Franklin

Management

The absence of fracture on x-ray does not rule out the
presence of a significant injury. Depending on their
clinical examination, some patients with negative films
may require splinting, casting, orthopedic consultation,
or even surgery. Conversely, the presence of any
positive finding on x-ray, such as bony malalignment,
avulsion fracture, or effusion,101,102 should prompt a
search for other fractures and soft-tissue injuries.

In general, immobilize all ankle fractures that are
discovered during the evaluation of ED patients. Cases
of stable fracture patterns that preserve the structural
integrity of the ring (i.e., nondisplaced unimalleolar
fractures without opposing or syndesmotic ligamen-
tous injury) may be discharged with non-weight-
bearing instructions and early orthopedic follow-up.
Orthopedic consultation in the ED (either in person or
via telephone) is warranted for displaced fractures,
open fractures, unimalleolar fractures with opposing
or syndesmotic ligamentous injury, and fibular frac-
tures proximal to the ankle mortise. Other injuries that
require consultation include bimalleolar fractures,
trimalleolar fractures, intra-articular fractures with
step deformity, and pilon fractures.110 Likewise,
patients with growth plate injuries may heal poorly
and require orthopedic consultation prior to discharge.

Ankle Sprains
Immobilization
While the optimal duration of immobilization is
unknown, early return to “activity as tolerated” may
be the best strategy in the rehabilitation of the ankle. In
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one randomized study of 82 patients, the early mobili-
zation group received an elastic wrap for two days
followed by functional bracing for eight days. Two
days after injury, this group began weight bearing and
an ankle rehabilitation program. Patients in the
immobilization group were placed in a non-weight-
bearing plaster splint for 10 days followed by weight
bearing and the same rehabilitation program. The
authors found that in patients with first-time lateral
ankle sprains, early mobilization permitted earlier
return to work and was more comfortable for pa-
tients.114 In a quasi-meta-analysis, authors evaluated
randomized and quasi-randomized clinical trials
involving adults with acute ankle sprains, which
compared immobilization to early mobilization for the
treatment of lateral ankle sprains.115 The authors
concluded that functional treatment (early mobiliza-
tion) should be encouraged and that immobilization, if

necessary, should be restricted to certain patients and
for short time periods.

Splints And Wraps
Another concern involves how to immobilize. Options
include an Ace wrap, compression dressing, ankle
taping, plaster splints, and a variety of prefabricated

Reproduced with permission from: Williamson B, Schwartz
DT. The ankle and leg. In: Schwartz DT, Reisdorff EJ, eds.
Emergency Radiology. New York: McGraw-Hill; 2000:172.
Figure 9-18a.

Figure 12. This bimalleolar fracture is caused by
supination-external rotation forces. There is a transverse
medial malleolar fracture associated with a spiral
fracture of the fibula occurring at the level of the
mortise. This injury is classified as Lauge-Hansen SE
grade 4 or Danis-Weber type B and is unstable.

Reproduced with permission from: Harris JH. Ankle. In:
Harris JH, Harris WH, eds. The Radiology of Emergency
Medicine. Philadelphia: Lippincott, Williams & Wilkins;
2000:857. Figure 38b.

Figure 13. This bimalleolar fracture is caused by
pronation-external rotation forces. There is a transverse
medial malleolar fracture associated with a spiral
fracture of the fibula occurring above the level of the
mortise. There is no tibiofibular overlap indicating
disruption of the syndesmosis (open arrow). This injury
is classified as Lauge-Hansen PE grade 4 or Danis-
Weber type C and is unstable.
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splinting devices. The literature comparing these
devices is mixed. In one study, an Air-Stirrup ankle
brace was compared to a compression bandage in 73
patients with grade II and III ankle sprains. The
authors concluded that the group treated with the Air-
Stirrup ankle brace was more mobile in the initial
phase of rehabilitation and had a shorter sick leave,
resulting in socioeconomic savings.116 However,
another randomized clinical trial showed that patients
placed in an elastic wrap performed as well as those in
the Air-Stirrup.117 Yet another study used high-speed
cameras to show that none of the braces tested—a
semi-rigid stirrup (AirCast Sport Stirrup), semi-rigid
modified stirrup (Malleoloc), or a soft, sleeve design
(Swede-O)—restricted inversion compared to an un-
braced ankle during sideward cutting maneuvers.118

Other studies suggest that functional outcome is not
significantly influenced by the choice of either a
compression bandage or air-cushioned ankle brace.119

Unimalleolar Fractures
Isolated lateral malleolar fractures are common and,
for the most part, can be managed non-operatively.
Avulsion fractures of the lateral malleolus in associa-
tion with lateral ligament sprains can be immobilized
in a splint, and the patient should be instructed to
non-weight bear with crutches.120 Adjunctive
therapies include analgesia, ice, elevation of the
extremity, and the provision of timely follow-up
with an orthopedist. Likewise, isolated transverse
fractures of the lateral malleolus below the level of
the mortise (LH SA1 or Weber type A) are typically
stable and are managed non-operatively with initial
immobilization in a splint, followed by casting for a
period of 6-8 weeks, including non-weight bearing
for at least the first three weeks.110

Non-displaced isolated spiral fractures of the
lateral malleolus that occur at the level of the mortise
(LH SE or Weber type B) are often managed non-
operatively by applying a splint or cast for 6-8
weeks. Orthopedic consultation in the ED is recom-
mended if there is widening of the medial clear
space (since this suggests a disruption of the deltoid
ligament or syndesmosis).110

In contrast, isolated spiral fractures of the fibula above
the mortise (LH PE or Weber type C) are associated with a
ruptured syndesmosis. Orthopedic consultation in the
ED is important, as these injuries generally require
internal fixation to optimize outcome.110

Isolated medial malleolar fractures are uncommon
and usually occur with associated injuries to other
structures. If the medial malleolar fracture is truly
nondisplaced and the lateral components of the joint are
intact, these fractures may be managed non-operatively,
initially with splinting and then casting for 6-8 weeks,
non-weight bearing for the first three weeks, and early
orthopedic follow-up.110 Displaced medial malleolar
fractures require open reduction and internal fixation,121

as treatment by closed means yields a nonunion rate
ranging from 5%-15%.122

Splinting Techniques
The emergency physician should be able to construct a
splint or compression dressing to immobilize any
significant ligamentous injury or fracture. There are
several theoretical benefits to splinting, such as
reduction of pain, avoidance of further injury, mainte-
nance of anatomic alignment, and prevention of
wound dehiscence, all of which function to augment
the healing process. Today, there are many commercial
plaster and fiberglass products that simplify the
process, allowing the emergency physician to apply a
splint effectively and efficiently.

The severity of injury will determine the degree of
immobilization required. In the case of an isolated,
low-grade sprain, a compression dressing crafted of
soft roll and elastic bandages is sufficient to give
support and reduce swelling. This “compression”
portion of the RICE regimen should be in every
emergency physician’s armamentarium. In contrast,
all ankle fractures (with the exception of isolated
lateral malleolar avulsions) should be immobilized
in a rigid splint prior to discharge or while awaiting
orthopedic consultation.

Jones Compression Dressing
This soft dressing does not provide immobilization and
is only appropriate for low-grade sprains. The soft roll
that forms the under layer should start distally around
the foot and be wrapped proximally to a point above
the injury. Each wrap should overlap the previous one
by roughly 25%-50%. Over this layer, an elastic
bandage is wrapped using the same technique. If
additional protection is required, the process may be
repeated with a second or third soft roll covered by
another elastic bandage.

Posterior Splint
This is the most common of all splints applied in
the ED. It offers rigid immobilization for high-grade
sprains and ankle fractures and can be applied
quickly and easily by the emergency physician. It
is crafted from 4- or 6-inch-wide plaster strips or
fiberglass with an under layer of padding. With the
patient prone and the knee flexed at 90º, the splint
should extend from the plantar surface overlying the
metatarsal heads across the heel and posterior leg to
the level of the fibular head. If plaster is to be used,
roughly 15-20 layers should be applied to minimize
the likelihood of cracking, which tends to occur
during weight-bearing.123 If partial weight-bearing is
allowed, the ankle should be immobilized at 90º to
create a flat walking surface. The moist plaster or
fiberglass is held in place with elastic bandages, and
molding is required around the edges and ankle area
to ensure adequate immobilization.124
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While posterior splints are popular, they have a
strong tendency to develop a “hinge” just above the
heel within days of application.123

Anterior Splint
This splint should not be used alone as it does not provide
adequate immobilization of the ankle joint. Rather, it is
used in conjunction with a posterior splint, creating a
bivalve effect. It is fashioned from the same materials
as the posterior splint, only with fewer layers, and it
can be several centimeters shorter than its posterior
counterpart. It should extend from the dorsal aspect of
the midfoot proximally to the mid shin. Both the
anterior and posterior splints are wrapped with elastic
bandages and molded accordingly.124

Sugar-Tong (Stirrup) Splint
This splint can be used either alone or in conjunction
with the anterior or posterior splint to immobilize
high-grade sprains or ankle fractures. It is crafted from
the same materials but may offer greater immobilization and
is less likely to crack compared to the posterior splint.123 The
sugar-tong passes under the plantar surface of the foot
and proximally over the medial and lateral aspects of
the leg to the level of the fibular head. It is covered
with elastic bandages and molded to fit the contours of
the extremity.124

Pediatric Considerations

Because of the relatively greater strength of
the ligaments during childhood, children are far
more likely to sustain fractures through the
epiphyseal growth plate than tear a ligament.
Ankle sprains are uncommon in the pediatric
population, and the emergency physician should
be wary of this diagnosis.

Salter-Harris classifies growth plate injuries into
types I-V based on the anatomic location of the fracture
plane. (See Figure 14.) Initial x-rays may be normal or
feature subtle findings such as soft-tissue swelling,
avulsion fragments, or plate separation. Even without
radiographic evidence of fracture, empirically treat the
child as if a fracture were present—immobilize and
refer. Failure to manage a physeal injury appropriately
may result in growth arrest and permanent disability.

Although the original Ottawa Ankle Rules were
developed and validated in adult patients 18-55 years
old,3,53,58,88 several studies support the effectiveness of
the Ottawa Ankle Rules in children.125-128

In pediatric patients, the unfused apophysis of the
base of the fifth metatarsal may be mistaken for a
fracture owing to its location and characteristic x-ray
appearance. Both the Jones and pseudo-Jones fractures
are transversely oriented with fracture lines that cross
the long axis of the foot, in contrast to the radiographic
appearance of the apophyseal growth plate, which is
oriented parallel to the long axis of the foot.

“There is nothing more difficult to take in hand,
more perilous to conduct, or more uncertain in its success,

than to take the lead in the introduction of a new order
to things.”—Niccolo Machiavelli

Controversies/Cutting Edge

Over the past decade, falling costs and increased
availability of CT and MRI have created new possibili-
ties for ankle imaging. While the Ottawa Ankle Rules
are nearly 100% sensitive for fracture fragments of
greater than 3 mm, they are insensitive for smaller,
“occult” injuries. Plain films have similar limitations.

In a study undertaken in British Columbia, 34
patients with ankle effusions and no fracture visible on
plain film were subject to CT. On physical examination,
all 34 patients had ecchymosis and edema overlying
two or more major stabilizing ligaments of the ankle
but did not necessarily fulfill Ottawa Ankle Rules
criteria. Thirty-five percent had fractures visualized on
CT.129 ED management was influenced by the CT
results, with 10 of the 12 patients receiving plaster

Reproduced with permission from: Rang M. The growth plate
and its diseases. In: Rockwood CA Jr, Wilkins KE, King RE, eds.
Fractures in Children. 3rd ed. Philadelphia: Lippencott-Raven
Publishers; 1991:128.

Figure 14. Salter-Harris classification of growth
plate injuries.
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immobilization and two undergoing open reduction
and internal fixation.

This small study cannot provide decisive
information regarding the cost-effectiveness of
routine CT in those with a suggestive physical
examination and a radiographic effusion. At the
present time, such patients warrant rigid immobiliza-
tion and orthopedic consultation.

Although MRI has the ability to accurately identify
collateral and syndesmotic ligamentous injury,130 it
should be ordered on an outpatient basis at the
discretion of the orthopedic consultant.

Summary

Patients with chief complaints of “ankle pain” contrib-
ute significantly to overall ED volume, are exposed to
significant radiation, and sustain long ED waits. All
patients require a thorough history and physical
examination. Knowledge of ankle anatomy and force
vectors will help focus the clinical examination.

Roughly 10% of all ED x-rays are of the ankle,131

and yet 85%-90% of these films are negative. The
Ottawa Ankle Rules are currently one of the most
extensively studied and widely accepted clinical
decision rules in clinical practice. While they can help
determine who should undergo ankle radiography,
these rules should not be used to differentiate between
stable and unstable injury patterns.

One of the most important determinations in
dealing with ankle injuries involves whether the injury
is stable or unstable. This single issue drives all further
management. Fracture or sprain, x-ray or no x-ray, in
ED consultation or outpatient follow-up, the emer-
gency physician must provide a level of care that is
appropriate for the severity of injury. ▲
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Physician CME Questions

65. Which of the following is the most commonly
injured soft-tissue structure(s) of the ankle?
a. Lateral collateral ligaments
b. Medial collateral ligaments
c. Inferior tibiofibular ligaments
d. Achilles tendon

66. All of the following terms describe a motion of
the talus within the mortise except:
a. adduction.
b. external rotation.
c. supination.
d. plantar flexion.

67. According to the Lauge-Hansen classification
scheme, the mechanism of injury that accounts
for the greatest number of ankle fractures is:
a. supination-adduction (inversion).
b. pronation-abduction (eversion).
c. supination-external rotation.
d. pronation-external rotation.

68. Which of the following describes an unstable
injury pattern?
a. Lateral ligament tear with lateral malleolar

avulsion fracture
b. Lateral ligament tear with medial malleolar

avulsion fracture
c. Medial ligament rupture
d. Medial malleolar fracture

69. Each of the following ligaments are part of the
ankle syndesmosis except:
a. Anterior inferior tibiofibular ligament (AITFL)
b. Posterior inferior tibiofibular ligament (PITFL)
c. Interosseous ligament (IOL)
d. Calcaneofibular ligament (CFL)

70. Nonunion and chronic disability may result from
inadequate immobilization of:
a. lateral malleolar avulsion fractures.
b. avulsion fractures of the tuberosity of the fifth

metatarsal (pseudo-Jones).
c. fifth metatarsal shaft fractures (Jones).
d. lateral ligament tears with lateral malleolar

avulsion fractures.

71. Widening of the medial clear space on
ankle radiographs suggests injury to each
of the following structures except:
a. lateral ligament complex.
b. deltoid ligament.
c. anterior inferior tibiofibular

ligament (AITFL).
d. posterior inferior tibiofibular

ligament (PITFL).

72. Pain at the ankle during squeeze testing is
suggestive of injury to which structure(s)?
a. Medial collateral ligaments
b. Inferior tibiofibular ligaments
c. Lateral collateral ligaments
d. Peroneal tendons

73. According to the Danis-Weber classification
scheme, which of the following injuries is likely
to require operative management?
a. Pronation-abduction grade 1—oblique medial

malleolar fracture below the mortise
b. Pronation-external rotation grade 3—fibular

fracture above the mortise and disruption of
the syndesmosis

c. Supination-external rotation grade 2—spiral
fracture of the lateral malleolus at the level of
the mortise and intact syndesmosis

d. Supination-adduction grade 1—oblique lateral
malleolar fracture below the mortise

74. An emergency physician who applies the Ottawa
Ankle Rules correctly would send which of the
following ambulatory patients with a chief
complaint of “ankle pain” for x-ray?
a. A 40-year-old male with tenderness upon

palpation of the posterior edge of the medial
malleolar tip

b. A 25-year-old female with edema, ecchymosis,
and tenderness just anterior to the lateral
malleolus

c. A 60-year-old male with lateral edema, ecchy-
mosis, and a positive anterior drawer test

d. A 16-year-old male with posterior ankle
tenderness and a positive Thompson test

75. Characteristics of a Maisonneuve fracture
include all of the following except:
a. It occurs in the setting of forceful

external rotation.
b. It is frequently associated with medial

ligament and/or syndesmosis disruption.
c. It is highly unstable.
d. The diagnosis is readily made on routine

ankle x-ray series.

76. All of the following fractures warrant orthopedic
consultation in the ED except:
a. unimalleolar fracture.
b. bimalleolar fracture.
c. trimalleolar fracture.
d. triplane fracture.

77. The best test for Achilles tendon rupture is:
a. ability to pronate the foot.
b. ability to dorsiflex the foot.
c. the Thompson squeeze test.
d. the “wiggle test.”



Emergency Medicine Practice 28 May 2002

Class I
• Always acceptable, safe
• Definitely useful
• Proven in both efficacy and

effectiveness

Level of Evidence:
• One or more large prospective

studies are present (with
rare exceptions)

• High-quality meta-analyses
• Study results consistently

positive and compelling

Class II
• Safe, acceptable
• Probably useful

Level of Evidence:
• Generally higher levels

of evidence
• Non-randomized or retrospec-

tive studies: historic, cohort, or
case-control studies

• Less robust RCTs
• Results consistently positive

Class III
• May be acceptable
• Possibly useful
• Considered optional or

alternative treatments

Level of Evidence:
• Generally lower or intermedi-

ate levels of evidence

• Case series, animal studies,
consensus panels

• Occasionally positive results

Indeterminate
• Continuing area of research
• No recommendations until

further research

Level of Evidence:
• Evidence not available
• Higher studies in progress
• Results inconsistent,

contradictory
• Results not compelling

Significantly modified from: The
Emergency Cardiovascular Care
Committees of the American Heart
Association and representatives
from the resuscitation councils of
ILCOR: How to Develop Evidence-
Based Guidelines for Emergency
Cardiac Care: Quality of Evidence
and Classes of Recommendations;
also: Anonymous. Guidelines for
cardiopulmonary resuscitation and
emergency cardiac care. Emer-
gency Cardiac Care Committee and
Subcommittees, American Heart
Association. Part IX. Ensuring
effectiveness of community-wide
emergency cardiac care. JAMA
1992;268(16):2289-2295.

Class Of Evidence Definitions

Each action in the clinical pathways section of Emergency
Medicine Practice receives an alpha-numerical score based on
the following definitions.

Direct all editorial or subscription-related questions to EB Practice, LLC:
1-800-249-5770 Fax: 770-500-1316

EB Practice, LLC / 305 Windlake Court / Alpharetta, GA 30022
E-mail: emp@empractice.net

Web Site: http://www.empractice.net

Emergency Medicine Practice (ISSN 1524-1971) is published monthly (12 times per year)
by EB Practice, LLC, 305 Windlake Court, Alpharetta, GA 30022. Opinions expressed are
not necessarily those of this publication. Mention of products or services does not
constitute endorsement. This publication is intended as a general guide and is
intended to supplement, rather than substitute, professional judgment. It covers a
highly technical and complex subject and should not be used for making specific
medical decisions. The materials contained herein are not intended to establish policy,
procedure, or standard of care. Emergency Medicine Practice is a trademark of EB
Practice, LLC. Copyright  2002 EB Practice, LLC. All rights reserved. No part of this
publication may be reproduced in any format without written consent of EB Practice,
LLC. Subscription price: $249, U.S. funds. (Call for international shipping prices.)

Publisher: Robert Williford. Vice President/General Manager: Connie Austin.
Executive Editor: Heidi Frost.

Emergency Medicine Practice is not affiliated
with any pharmaceutical firm

or medical device manufacturer.

Physician CME Information
This CME enduring material is sponsored by Mount Sinai School of Medicine
and has been planned and implemented in accordance with the Essentials
and Standards of the Accreditation Council for Continuing Medical
Education. Credit may be obtained by reading each issue and completing
the post-tests administered in December and June.
Target Audience: This enduring material is designed for emergency

medicine physicians.
Needs Assessment: The need for this educational activity was

determined by a survey of medical staff, including the editorial board
of this publication; review of morbidity and mortality data from the
CDC, AHA, NCHS, and ACEP; and evaluation of prior activities for
emergency physicians.

Date of Original Release: This issue of Emergency Medicine Practice was
published May 1, 2002. This activity is eligible for CME credit through May
1, 2005. The latest review of this material was April 4, 2002.

Discussion of Investigational Information: As part of the newsletter, faculty
may be presenting investigational information about pharmaceutical
products that is outside Food and Drug Administration approved labeling.
Information presented as part of this activity is intended solely as
continuing medical education and is not intended to promote off-label
use of any pharmaceutical product. Disclosure of Off-Label Usage: This issue
of Emergency Medicine Practice discusses no off-label use of any
pharmaceutical product.

Faculty Disclosure: In compliance with all ACCME Essentials, Standards, and
Guidelines, all faculty for this CME activity were asked to complete a full
disclosure statement. The information received is as follows: Dr.
Wasserman, Dr. Hill, Dr. Burg, and Dr. Turturro report no significant financial
interest or other relationship with the manufacturer(s) of any commercial
product(s) discussed in this educational presentation.

Accreditation: Mount Sinai School of Medicine is accredited by the
Accreditation Council for Continuing Medical Education to sponsor
continuing medical education for physicians.

Credit Designation: Mount Sinai School of Medicine designates this
educational activity for up to 4 hours of Category 1 credit toward the
AMA Physician’s Recognition Award. Each physician should claim only
those hours of credit actually spent in the educational activity.
Emergency Medicine Practice is approved by the American College
of Emergency Physicians for 48 hours of ACEP Category 1 credit (per
annual subscription).

Earning Credit: Two Convenient Methods
• Print Subscription Semester Program: Physicians with current and valid

licenses in the United States who read all CME articles during each
Emergency Medicine Practice six-month testing period, complete the
post-test and the CME Evaluation Form distributed with the December
and June issues, and return it according to the published instructions
are eligible for up to 4 hours of Category 1 credit toward the AMA
Physician’s Recognition Award (PRA) for each issue. You must complete
both the post-test and CME Evaluation Form to receive credit. Results
will be kept confidential. CME certificates will be delivered to each
participant scoring higher than 70%.

• Online Single-Issue Program: Physicians with current and valid licenses
in the United States who read the Emergency Medicine Practice CME
article and complete the post-test and CME Evaluation Form are
eligible for up to 4 hours of Category 1 credit toward the AMA
Physician’s Recognition Award (PRA). You must complete both the
post-test and CME Evaluation Form to receive credit. Results will be
kept confidential. CME certificates may be printed directly from the
Web site to each participant scoring higher than 70%.

78. All of the following provide rigid immobiliza-
tion for high-grade sprains and fractures except:
a. posterior splint.
b. anterior and posterior splint.
c. sugar-tong splint.
d. Jones compression dressing.

79. On a normal AP ankle x-ray, the amount of
tibiofibular overlap should be at least:
a. 2 mm.
b. 4 mm.
c. 6 mm.
d. 8 mm.

80. The Lauge-Hansen classification of ankle
fractures is based on:
a. the anatomic location of the fibular

fracture with respect to the mortise.
b. the mechanism of injury.
c. the degree of articular involvement.
d. the presence or absence of

syndesmotic disruption.


