
It has been estimated that each of us takes an average of one
million steps per year. As a result of such use, it comes as no sur-
prise that patients presenting with injuries of the foot and ankle
are a common occurrence in the
emergency department (ED).
The ankle is one of the most
common sites for musculoskele-
tal injury, with an estimated 1
million patients presenting with
ankle sprain each year.1 One
recent survey of 5 million adults
during a 10-year period found
that while bones of the hands
and hip are the most commonly
fractured overall, foot and
ankle fractures were the most
common bony injuries in young
adults.2 While many injuries are
obvious on plain films, others
like Lisfranc fractures or frac-
tures of the talar dome easily
can be missed. These injuries
have a high rate of complications, many of which may be pre-
vented by early diagnosis and proper treatment. It is imperative
that emergency physicians be aware of these injuries to avoid
their misdiagnosis. Foot and ankle fractures often are sports-

related, as one survey found that ankle injuries alone make up
25% of sports-related injuries.3 Basketball, football, soccer, skat-
ing, skiing, skateboarding, and snowboarding are all popular

sports associated with a signifi-
cant risk of injury. One survey
of sports-related injuries found
that sprains/strains and frac-
tures accounted for 62% of
injuries reported, and the
ankle/foot was the third most
common site for injury.4

The complexity of foot and
ankle biomechanics is easily
underappreciated. The foot
alone has 28 bones with 57
articulations, and recovery
from injury can be more com-
plicated than one would like.
One survey of ankle sprains in
military cadets with a super-
vised rehabilitation program
found that 40% of these

patients still demonstrated residual dysfunction six months after
their injury.5 Because foot and ankle injuries are seen so often,
physicians easily may fall into a routine of treatment with splint,
crutches, and follow-up that puts them at risk of missing a more
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serious injury when it presents. For example, in the same study
of military cadets, patients with syndesmosis strains were shown
to be at higher risk for prolonged disability.5 The practicing
emergency physician needs to know the difference between
injuries that require orthopedic consultation in the ED and
those that can wait for follow-up. It is the emergency physician’s
job to sort the less common and potentially dangerous cases
from the routine and benign. As the majority of these injuries
occur in younger, working-age individuals, the potential for dis-
ability through loss of income is high. This paper will cover the
diagnosis and management spectrum of foot and ankle injuries.
Besides injury, other common emergencies affecting the foot,
including diabetic infections, puncture wounds, burns and frost-
bite, will be discussed in Part II.

—The Editor

Evaluation of the Ankle 
Clinical History. While initially it may seem that the history of

an ankle injury may be reduced to “I twisted it,” several aspects of
the history and exam will provide useful clues that suggest to the
emergency physician what injuries to suspect and which to rule out.
The patient should be asked what activity he or she was involved in
when the ankle was injured. Specific sports put the participant at a
higher risk for certain injury patterns. For example, basketball and
soccer are a risk for ankle sprain; football causes tibiofibular liga-
ment injuries; and dancing produces stress fractures.6 Differences
even exist among similar sports. Snow skiing traditionally has been
associated with high incidence of ankle fracture, but snowboarders
actually have a higher overall risk for ankle injury (16% for board-
ers, 6% for skiers).7 Signs of more serious injury include: rapid
swelling, severe pain, inability to bear weight immediately after the
injury, and hearing a “pop” or “crack” in association with the event.
Most ankle injuries are inversion injuries, putting stress on the later-
al malleolus and ligaments. Patients who describe eversion injuries
are at higher risk for deltoid ligament injuries. 

Physical Exam. The physical exam begins with simple obser-
vation of the ankle, looking for obvious deformity, swelling,
ecchymosis, and evidence of vascular compromise. When a seri-
ous ankle injury with obvious deformity and/or vascular compro-
mise is evident upon presentation, the physician should not
become distracted by the injury. It may seem superfluous, but the
physician always should remember to rule out life-threatening
injuries first in a patient who has a serious ankle injury among
other injuries. Some dangerous injuries initially can be occult,
and it is easy to be distracted by an extremity amputation or seri-
ous vascular injury. Adherence to Advanced Trauma Life Sup-
port (ATLS) principles should be the focus at first until higher-
priority problems have been ruled out. Do not forget to fully
examine the rest of the patient and adhere to ABCs (airway,
breathing, circulation) in every case to avoid unnecessary risk for
the patient. 

The entire lower leg from knee to toe should be exposed to
ensure adequate exam and detection of associated injuries. If no
obvious trauma is evident, the patient should identify the sites of
maximal pain. As with a good abdominal exam, the physician
should begin palpation of the ankle away from areas of reported
pain and slowly move toward the affected areas. Several areas
where bony and ligamentous injury tend to occur more frequent-
ly always should be checked: the lateral and medial malleoli, del-
toid ligament, talofibular ligaments, syndesmotic ligaments, the
calcaneus, and Achilles tendon. The entire tibia and fibula (espe-
cially the proximal fibula), and base of the fifth metatarsal also
should be examined, as injuries to the “ankle” also can include
these areas. Capillary refill should be observed, as well as palpa-
tion of dorsalis pedis and posterior tibial pulses. Range of motion
can be assessed, and the following are considered normal values:
30-50° of plantarflexion, 20° dorsiflexion, and 25° of inversion
and eversion.6 The patient’s ability to bear weight can be tested if
the patient is willing and suspicion of serious injury is minimal.
The ability to take two unassisted steps with each foot is neces-
sary to state that the patient is able to bear weight. 
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Finally, ankle injuries in the context of multi-trauma easily
can be overlooked. Unconscious or intubated patients are unable
to direct the emergency physician with complaints of pain. In
completion of the secondary ATLS survey, clinicians should pay
attention to notice ankle swelling or deformity that may not have
been so apparent on initial presentation. Vascular compromise of
the foot or tenting of the skin around the ankle are two indica-
tions for immediate reduction of ankle fractures/dislocations. Re-
establishment of blood flow is important for obvious reasons, but
protection of skin over the ankle also is vital in terms of future
ankle repair. Swelling of the ankle can make closure of surgical
incisions difficult, and unnecessary loss of this skin only will
increase risk of wound dehiscence and infection. 

Stress Tests. Several specific testing maneuvers exist and are
used by orthopedists to evaluate stability of specific ligaments.
As with similar tests of the knee, their usefulness to the emer-
gency physician is limited when the patient presents just after the
injury. Patients who present several days after an injury are more
likely to tolerate the procedures, and therefore, give the examiner
useful data. Positive anterior drawer or talar tilt tests are diagnos-
tic of a grade 2 or 3 ankle sprain. (See section on sprains.) 

Anterior Drawer. The anterior drawer test examines the
integrity of the anterior talofibular ligament (ATFL). To perform,
place the foot in a relaxed, neutral position while the patient sits
with the knee at 90°. Cup the heel with one hand and draw the
heel forward by applying a posterior force to the distal tibia with
the other hand. A positive test is when the foot can be significant-
ly displaced forward on the distal tibia. This is evident by a dif-
ference of 2 mm subluxation compared with the opposite side or
a visible dimpling of the anterior skin of the affected ankle. 

Talar Tilt. The talar tilt test assesses integrity of the ATFL
and calcaneofibular ligament (CFL). With the patient in the same
position as the anterior drawer test, forced inversion of the foot is
performed. A positive test occurs when there is obvious joint lax-
ity compared to the other side, or no passive resistance to forced
motion is noted, and indicates rupture of both the ATFL and
CFL. The talar tilt test also can be performed with forced ever-
sion, testing the stability of the deltoid ligament. 

Squeeze or Fibular Compression. The squeeze or fibular
compression test assesses integrity of the tibiofibular syndesmot-
ic ligament. To perform, have the patient positioned as before,
but with dorsiflexion of foot. The examiner’s hands are placed 6-
8 inches below the knee and the tibia and fibula are squeezed
together. Pain felt in the ankle is considered a positive test and is
indicative of injury to the syndesmotic ligaments.8

Thompson’s Test. Thompson’s test evaluates the patient for
complete Achilles tendon rupture. Place the patient prone with
the foot off the end of the stretcher, or with the knee flexed.
Squeezing the gastrocnemius and soleus muscles in the mid calf
should produce noticeable plantarflexion of the foot. Absences of
plantarflexion correlates well with acute (< 1 week) complete
Achilles tendon rupture. 

Ottawa Ankle Rules. The decision process for ordering ankle
x-rays has been studied, producing the Ottawa ankle rules in
1993.9 The Ottawa ankle rules were designed to help the emer-

gency physician improve the efficiency of ankle films. Ankle
films make up 10% of all x-rays ordered in the ED.10 Up to 95%
of patients presenting to the ED will have an x-ray done, but only
15% will have identifiable fractures.11 The Ottawa ankle rules
apply only to patients between the ages of 18 and 55 years suf-
fering from acute blunt ankle trauma (e.g., twists, falls, direct
blows). The original study found a 28% reduction in ordering of
ankle films.9 The rules specifically were designed to identify frac-
tures of the ankle and midfoot and do not apply to the hindfoot,
forefoot, subacute or chronic injuries, other mechanisms of trau-
ma, or pediatric patients. However, recent work suggests Ottawa
ankle rules also may be applicable to younger patients, as a study
of 1400 patients age 1-15 years found a sensitivity of 98%.12

There are three Ottawa ankle rules, and the presence of any
one item constitutes grounds for x-ray. (See Table 1.) In the first,
look for bony tenderness along the posterior edge of the distal 6
cm of either malleolus. In the second, examine for bony tender-
ness of the navicular or base of the 5th metatarsal. The third rule
is met if the patient is unable to bear weight for at least two steps
with each foot immediately after the injury and at the time of
evaluation. The original study recommended follow-up in 5-7
days for re-examination, as 0.5% of patients not x-rayed were
found to have minor fractures on follow-up x-ray.13 Interestingly,
a study by the same authors on cost-effectiveness of applying the
Ottawa ankle rules to the United States concluded that use of the
rules was still cost-effective even if one factored in dollars lost in
expected lawsuits.14 Given that missed fracture is a common rea-
son for a successful malpractice suit, it seems prudent to make
the patient aware that a minor fracture could be present when
applying these rules to practice. 

Ankle Imaging 
The standard series of plain films obtained for an ankle x-ray

includes three views: the AP, lateral, and mortise views. The AP
allows identification of fractures of both malleoli, distal tibia and
fibula, as well as fractures of the talus and calcaneus. Injuries of
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Table 1. Ottawa Ankle Rules

THE RULES  

Ankle x-rays are ordered when there is:
• Bony tenderness along the posterior edge or distal 6 cm of 

either malleolus
• Inability to bear weight for at least two steps with each foot 

immediately after the injury and at the time of evaluation   

Foot x-rays are ordered when there is:
• Bony tenderness over the navicular or at the base of the fifth 

metatarsal 

THE EXCEPTIONS/LIMITATIONS

• Rules were developed only for patients age 18-55 years.
• Does not apply to pediatric patients.
• Mechanism of injury only applies to acute blunt trauma.
• Does not apply to subacute or chronic injuries
• Does not apply to injuries of hindfoot, forefoot



the syndesmotic ligament also will be evident as widening
between the tibia and fibula. 

The lateral view shows fractures of the anterior and posterior
tibia, talar neck, and calcaneus. Displacement of the talus in rela-
tion to the tibia can best be appreciated on the lateral view. Any
disruption of the joint space between the talus and tibia indicates
an unstable ankle, particularly when narrowing of the anterior
joint space is seen.15 Ankle effusions also best can be seen on the
lateral view. Presence of an effusion suggests a subtle intra-artic-
ular fracture, such as an osteochondral fracture of the talar dome,
may be present.16 The larger the effusion is, the greater the risk of
occult fracture. One study of over 1100 patients found an 82%
sensitivity for occult fracture (45% of which were talus fractures)
when the effusion measured 13 mm or more of capsular disten-
tion.18 Computed tomography (CT) of the ankle is recommended
when subtle fracture is suspected with ankle effusion as misdiag-
nosis of these fractures can contribute to poor outcome and loss
of function of the ankle joint.17 Rupture of the Achilles tendon
also can be seen outlined by soft tissue on the lateral view. 

The mortise view is the best view to assess ankle joint spaces.
It clearly shows alignment of the articular surface of the tibia and
the talus, and also provides isolated views of both malleoli. In
general, the width of the space between the articular surfaces (i.e.,
tibiotalar, talofibular) on the mortise view should be equal and
uniform. Unequal joint spaces indicate ligamentous rupture and
instability of the ankle joint. Specifically, the medial clear space
(the space between the medial malleolus and the medial aspect of
the tibia) should be equal to the superior clear space (the space
between the talar dome and distal tibia). The ankle joint also is
considered unstable if the medial clear space exceeds 4 mm. 

Both CT scan and magnetic resonance imaging (MRI) also
recently have been advocated for ankle imaging. These imaging
techniques have largely replaced bone scans for evaluation after
plain films. CT has advantages for bone imaging, is cheaper, and
more readily available from the ED. MRI is superior for imaging
of soft tissues, including ligaments, tendons, and muscles. MRI
now is considered the gold standard by orthopedic texts for evalu-
ation of ankle soft tissue trauma,18 especially for the injured ath-
lete.19 Drawbacks of MRI for ED patients include that it is costlier
and less readily available than CT. Recently, ultrasound has been
used to evaluate soft tissue ankle injuries, including Achilles ten-
don rupture and other ligament injuries.20 Advantages of ultra-

sound are lower cost and ease of access for ED patients, but MRI
still provides a greater level of detail for ligament injuries and
most authors suggest use of ultrasound only if MRI is unavailable. 

Ankle Sprains 
Acute ankle trauma is a common sports-related injury com-

prising 25% of all sports-related injuries,3 with up to 75% of these
injuries being ankle sprains.1 Certain sports, notably basketball,
volleyball, and soccer, have an especially high incidence of ankle
injury, as they involve frequent jumping and sharp cutting maneu-
vers.21 Obesity is also a risk factor for ankle injury because it
increases joint stress.22 The true incidence of ankle sprain is
impossible to calculate, as many patients self-treat and never pres-
ent for care. Estimates on the incidence of ankle sprain range
from 1 million per year1 to 23,000 per day (more than 8 million
per year).23 Risk of complication can be high, as up to 40% of
ankle sprains may have potential to cause chronic problems.1

The vast majority of sprains are inversion injuries of a plantar-
flexed ankle. As discussed in the anatomy section, stability of the
mortise joint is provided by the malleoli when the foot is flat.
Plantarflexion maximally reduces the bony support, leaving pri-
marily the lateral ligaments providing protection against lateral
motion of the talus in the ankle joint. The ATFL is the most com-
monly involved ligament and is injured in approximately 80% of
inversion injuries.24 The CFL will be damaged next if deforming
forces are strong enough and about 20% of patients will have
both ATFL and CFL injuries.6 The posterior talofibular ligament
(PTFL) is the strongest of the three lateral ligaments and is
thought to be involved less often in ankle sprain. Injury of PTFL
may be underappreciated, as a recent study of 630 ankle sprains
found PTFL involved in 30% of cases.24

Eversion injuries can tear the deltoid ligament, but isolated
tears are rare and seen in only 5% of ankle sprains.25 The deltoid
ligament is not torn as often, because it is one of the strongest
ligaments in the body. Most deltoid ligament injuries are avul-
sion fractures of the medial malleolus. Syndesmotic sprains may
be more common than deltoid ligament injuries, and can be
missed more easily. 

Classification of Ankle Sprains. Ankle sprains are divided
into the grades I-III, depending on the severity of the injury. (See
Table 2.) Grade I sprains are mild injuries with minimal pain,
swelling, or ecchymosis, and preservation of the ability to bear
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Table 2. Classification of Ankle Sprains

GRADE SYMPTOMS SIGNS EXAMINATION TREATMENT 

I Mild pain, swelling Mild swelling    Negative stress test  RICE* 
Able to bear weight Follow-up in < 7 days

II Moderate pain, swelling Moderate swelling Anterior drawer (4-14 mm) Rigid splint 
Difficulty bearing weight and echymosis   Talar tilt (5-15°)  Follow-up in < 7 days

III    Severe pain, swelling   Severe swelling   Anterior drawer (>15 mm)  Rigid splint   
Unable to bear weight and echymosis   Talar tilt (> 15°)   Follow-up in < 7 days

* Rest, Ice, Compression, Elevation



weight. Ligaments are stretched without evidence of tearing or
joint instability. Grade II sprains are moderate injuries resulting
from partial ligament tears. Moderate pain, swelling, and ecchy-
mosis are found, and patients can bear weight with difficulty.
Stress tests of the ankle will reveal mild joint instability. Grade III
sprains are from complete ligament tears and produce severe pain,
swelling, and ecchymosis. Patients are unable to bear weight and
marked evidence of joint instability is present. While this grouping
is of some use to the ED physician, this system does not apply to
sprains involving more than one set of ligaments. Another method
is to divide ankle sprains into surgical and non-surgical treatment
groups. Grade I and II sprains are treated with brief immobiliza-
tion until weight-bearing is tolerated, followed by rehabilitation.
Grade III sprains can be treated surgically or conservatively fol-
lowed by surgical intervention for chronic ankle instability. 

Ankle Sprain Assessment. Plain x-rays should be ordered
using the Ottawa ankle rules as a guide. (See Table 1.) As men-
tioned above, the rules are designed to make ordering plain x-rays
for ankle injury more accurate and efficient. X-rays are ordered if
any of the following three conditions are met: bony tenderness over
either malleoli, navicular or proximal fifth metatarsal, or inability to
bear weight. X-ray findings consistent with ankle sprain include
chip avulsion fractures at the base of either malleolus; at the lateral
process of the talus, lateral calcaneus, or lateral aspect of the distal
tibia; or at the base of the fifth metatarsal. Widening or asymmetric
appearance of the ankle joint (especially on the mortise view) is a
sign of significant ligament tear. The medial clear space should be
equal to the superior clear space, and the ankle joint also is consid-
ered unstable if the medial clear space exceeds 4 mm.

Stress x-rays also can be done, but normally are not ordered in
the ED. They may be useful in evaluating a chronic or subacute
injury in consultation with the orthopedist. Talar tilt may be meas-
ured on x-ray when lateral or medial stress films are taken. Typi-
cally, a 4 kg weight is applied to force the ankle into inversion and
plantar flexion or eversion (less common). An x-ray is taken and a
line drawn across the talar dome and end of the tibia. If the degree
of lateral opening is greater than 5 mm, or twice that of the nor-
mal ankle, talar tilt is present. The same angle applies to inversion
stress to test the stability of the deltoid ligament. 

Dynamic stress testing of ankle ligaments can be done to fur-
ther evaluate for ligament damage. Most patients presenting to
the ED with acute ankle sprains will not benefit from stress test-
ing in the ED. It can be very painful and is unlikely to alter ED
management. Patients whose diagnosis of an acute ligament
injury will alter early management represent exceptions to this
statement. Examples include: a competitive athlete who may
undergo primary repair; complete rupture of multiple ligaments;
syndesmotic ligament rupture; or ankle fracture where addition
of a ligament rupture will prompt surgical intervention.6 A posi-
tive anterior drawer test indicates ATFL rupture, a positive talar
tilt test indicates ruptures of both ATFL and CFL, and a positive
squeeze test indicates damage of the syndesmotic ligament. 

Avoiding Misdiagnosis. The term “ankle sprain” is a general-
ized term typically used by patients to describe inversion injuries
of the ankle. Most patients and some physicians may only think

of ligament injuries in association with an ankle sprain. While
ligament injury is common, many other ankle structures can be
affected by a “sprain.” (See Table 3.) A study of 639 patients pre-
senting with complaint of a sprain found 15% had identifiable
fractures.24 Of the remaining patients, 83% had lateral ligament
injuries, but other important injuries were not rare. The authors
also found 33% with joint capsule injuries, 20% with tendon
injuries (extensor digitorum brevis and peroneal tendons), 12%
with Achilles tendon injury, and 5% with syndesmosis injury.24

Although not possible in every case, it is important for the
emergency physician to try to avoid misdiagnosing patients with
only ligament injury when other, more serious damage is
detectable though a careful physical exam. Isolated ligament
trauma typically produces pain and tenderness only over the lat-
eral or medial aspect of the ankle. Most patients are unable to
provide details about the position of the ankle at the time of
injury, but when available, this information can direct the ED
physician to injuries besides lateral ligament tears. Complaints of
pain or findings of tenderness on exam in other locations should
raise strong suspicions of other injuries. Location of pain or ten-
derness on the posterior aspect of the ankle is a strong clue for
Achilles tendon damage. Forced dorsiflexion followed by a
“pop” may indicate a peroneal tendon injury or displacement.
(See tendon injury section.) 

Eversion mechanisms suggest deltoid ligament injury or syn-
desmotic ligament injury. Location of pain over the anterior ankle
further implicates a syndesmotic injury. Suspicion of a syndesmot-
ic injury also can be heightened by the squeeze or fibular compres-
sion test. Production of pain along the fibula by this maneuver sug-
gests syndesmotic ligament injury or fibular fracture. Tenderness
on palpation of the deltoid ligament requires full examination of
the length of the fibula to ensure detection of a proximal fracture
(Maisonneuve’s fracture). Finally, careful exam of the foot and leg
also is recommended to detect associated injuries (proximal fifth
metatarsal fracture, proximal fibula fracture, etc.).

Perhaps the most potential devastating injury masquerading as
a sprain is an occult fracture of the talar dome. Initially, these
fractures often are managed with a simple short leg cast and non-
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Table 3. Differential Diagnosis of Ankle
Sprain

COMMON, MORE EASILY DIAGNOSED AND TREATED 

• Lateral collateral ligament injury
•  Fracture of base of the fifth metatarsal
•  Achilles tendon injury 

LESS COMMON, MORE DIFFICULT TO DIAGNOSE AND TREAT

• Medial collateral (deltoid) ligament injury  
•  Syndesmosis ligament injury 
•  Talar dome fracture 
•  Talar neck fracture 
•  Fracture of posterior process of the talus 
•  Fracture of lateral process of the talus 
•  Fracture of anterior process of the calcaneus 
•  Tendon injury



weight-bearing instructions for only four weeks.28 Unfortunately,
delays in treatment can lead the patient to surgical treatment and
potential long-term disability instead. Even more unfortunately,
numerous difficulties exist with ED diagnosis of talar dome frac-
tures. To begin with, talar dome fractures in general are not com-
mon.27 While major fractures are highly associated (86%) with
multiple trauma and less likely to be missed,28 this is not the case
with minor fractures. Many subtle talar fractures can be difficult
to detect clinically, as tenderness on exam is located around
either malleoli, which are common sites for ligament injury. Fur-
ther, defects seen on plain films can be trivial or even non-exis-
tent on initial evaluation in the ED. Ultimately, many subtle talar
fractures will be diagnosed only on follow-up with CT or MRI
imaging. Thus, the ED physician is left with the unsatisfying
reality that detection of these fractures may not be possible in
many cases. Consistent splinting of every patient who cannot
bear weight or who has significant swelling and pain on initial
exam combined with follow-up, currently is the best method to
deal with this problem. (See sprain treatment section.) Alterna-
tively, orthopedic consultation for outpatient or ED CT scans in
select patients with high suspicion may help make this difficult
diagnosis.

Ultimately, unless an MRI is obtained on every ankle sprain,
no one can attain 100% accuracy in ED evaluation of ankle
sprains. The take-home message is that physicians should recog-
nize which patients are at higher risk for an occult injury and be
careful not to miss easily diagnosable injuries (i.e., Achilles ten-
don rupture) due to a lack of a thorough history and physical
exam. Any patient with significant symptoms on presentation
should be told there is a risk for fracture or other more serious
injury that only can be detected and treated on follow-up with the
orthopedist. The importance of follow-up should be stressed, the
risk of long-term disability underscored, and brief document of
this discussion added to the chart. Hopefully, patients given this
information will remember the ED visit with “my doctor told me
something else could be wrong” instead of “the first doctor
missed the diagnosis” when an occult fracture or other serious
injury is found on follow-up. 

Treatment of Ankle Sprain. Lateral Sprains. Fortunately the
majority of ankle sprains will heal well without residual problems
with simple treatment. The mainstays of ED treatment for lateral
ankle sprains are NSAIDs and RICE (Rest, Ice, Compression, and
Elevation). General rules for treatment can be based on the grade
of the sprain. (See Table 2.) Grade I sprains, where the patient can
tolerate weight bearing and has mild symptoms, should respond
well to NSAIDs and RICE. They can be referred to their primary
care physician or instructed to follow up with an orthopedist if
symptoms do not improve as expected. It is important to instruct
these patients on performance of daily range of motion exercises
to promote proper healing and maintenance of proprioception.
Dispersal of edema, maintenance of muscle tone, and the preven-
tion of adhesions will result if exercises are employed. 

Grade III sprains often are difficult to differentiate from
severe Grade II sprains because swelling, ecchymosis, and pain
can significantly limit the exam. Fortunately, Grade II and III lat-

eral sprains are treated in a similar fashion in the ED, although it is
crucial to stress to the patient that Grade II and III lateral sprains
are approached differently by the orthopedist. Unless the ED
physician has made a firm diagnosis (i.e., by MRI), he or she
should refrain from specific predictions concerning the care by the
follow-up orthopedist. While Grade I and II injuries are treated in
similar fashion by the orthopedist, some authors use surgical
approaches to Grade III injuries.29 Surgical treatment of acute lat-
eral ankle sprains remains controversial, with the latest reviews
still unable to clearly distinguish which patients may benefit from
surgical intervention.30 Most authors state that 80-90% of grade III
injuries do well when treated non-operatively.31 Further complica-
tion is shown by studies indicating delayed surgical repair has been
shown to have functional results similar to primary repair.31 The
only patients in whom repair is considered are athletes with severe
unstable sprains, defined by greater than 10 degrees talar tilt, clini-
cal drawer sign, complete tears of both ATLF and CLF, presence
of an osteochondral fracture, or a widened mortise.

Immobilization and crutch use for the first 48-72 hours of any
ankle sprain where the patient has difficulty bearing weight in
conjunction with crutch use is recommended for the first 48-72
hours after the injury. Use a fiberglass or plaster splint, or a pneu-
matic brace (air cast) could be used. These patients all should
have orthopedic referral within one week for further evaluation
and treatment. It is important that the patient understand he or
she should not keep a splint or air cast on for more than seven
days unless instructed by the orthopedist. Longer periods of
immobilization are associated with increased stiffness and dis-
ability.32 The time each patient will need to be non-weight bear-
ing is highly variable. Some patients may do well with a few
days of crutch use, while others may need several weeks. In gen-
eral, early mobilization and functional treatment of these injuries
has been shown to get the patient back to work and normal activ-
ities.33 This also has been confirmed by a meta-analysis of avail-
able data.34 Once the patient can bear weight, they should begin
strengthening exercises to help return to full function. 

Medial and Syndesmotic Sprains. Medial and syndesmosis
sprains are important exceptions to the above discussion. Though
these ankle injuries are less common than the typical lateral ankle
sprain, it is important not to overlook them. Their treatment is
more complicated and prolonged compared to lateral sprains, and
the potential for disability is much higher. Many of these injuries
have delayed diagnosis and are significant sources of chronic
ankle pain and instability. It is these patients who should be kept
in mind when evaluating “just another ankle sprain” in the ED. 

Isolated medial ankle or deltoid sprains are rare, as most
patients with these injuries also have lateral ligament, fibular
fractures, or syndesmotic injuries as well.32 Treatment of a del-
toid sprain depends on the associated injury. The deltoid liga-
ment may be surgically repaired if surgery is performed on an
associated fibular fracture or syndesmotic ligament injury, but
this is controversial. Most authors recommend braces/crutches
for Grade I deltoid injuries like lateral sprains, but the recovery
time usually is longer than for lateral sprains. Grade II and III
deltoid sprains are immobilized for 6-8 weeks in a walking cast,
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which is very different from treatment of similar lateral sprains. 
Syndesmotic sprains (a.k.a. “high ankle sprains”) have been

estimated to occur in 1-10% of all ankle sprains,35,36 but produce
more disability and greater lost playing time for athletes than lat-
eral ankle sprains.37 The incidence of syndesmotic sprains may
be much higher for contact sport participants than for the general
population. One study found 32% of professional football play-
ers attending a training camp had calcification of the distal
tibiofibular syndesmosis, suggesting previous injury.38 As another
study of 60 college athletes with known syndesmotic sprains found
that, after six months, only one of the 60 had ossification of the
syndesmotic ligament,39 the incidence in profession athletes could
be even higher than 32%. Thus, any participant in a high-impact
sport complaining of ankle injury should prompt an evaluation for
syndesmotic injury. The mechanism of injury most likely to cause
syndesmotic injury is external rotation. Inversion can produce
injury as well, but only after the deltoid ligament has failed. Diag-
nosis of deltoid ligament injury should raise the possibility of syn-
desmotic sprain, as well. Some patients may be ambulatory after
injury but complain of pain on pushoff or dorsiflexion.

Although much is written about syndesmotic ligament
injuries in connection with ankle fractures, relatively little exists
in the literature about syndesmotic sprains. The syndesmotic
complex is composed of three tibiofibular ligaments (anteroinfe-
rior tibiofibular [AITF], posteroinferior tibiofibular [PITF], and
transverse tibiofibular), and an interosseous ligament. The AITF
ligament provides the greatest stability to the syndesmosis and is
the most frequently injured. On physical exam, the squeeze test
(squeezing the fibula at mid calf) is positive if pain is elicited at
the syndesmosis. Even severe sprains may have little swelling.
Evidence of diastasis on plain films may be present when the
medial clear space (space between lateral aspect of medial malle-
olus and medial aspect of the talus) is greater than 4 mm, but
MRI is the gold standard for diagnosis. 

Treatment depends on the degree of injury, something that
may not be well defined during the ED visit. Syndesmotic
injuries are graded on the degree of diastasis, and patients with
obvious diastasis on plain films are treated surgically as soon as
the soft-tissue swelling allows. Thus, even when the need for surgi-
cal repair is evident on the ED visit, most patients will be splinted,
given RICE recommendations without weight bearing, and
referred to the orthopedist. Patients treated conservatively usually
are made non-weight bearing and casted for four weeks. Complete
recovery and return to full sports participation may take up to 12
weeks for mild sprains and six months for complete tears, which is
twice as long as for return following lateral ankle sprains.5

Outcome of Ankle Sprains. Even with proper treatment and
rehabilitation, chronic complications from ankle sprains are not
unusual. Estimates quoted for chronic symptoms are usually in
the 10-30% range.40 The rates increase to 40% of patients for the
six-month period immediately following the injury.5 Interesting-
ly, the grade of ankle sprain does not always predict the risk of
chronic problems, as one author found no difference between
Grade I and II sprain complications in a population of young
healthy adults.5 Common complications include the following:

chronic pain, ankle stiffness, recurrent swelling, tendonitis, and
mechanical and functional instability. Unusual complications
also can occur, including false aneurysms of the peroneal artery,41

peroneal nerve injury,42 and talar dome necrosis.43 With the high
number of ankle sprains per year (up to 8 million), patients may
present to the ED with sub-acute or chronic ankle pain and with-
out having undergone previous evaluation for their injury.
Although treatment of ankle sprain complications will be done
by the consultant, it is important to be aware of the general
approach to ankle sprain complications. 

Chronic ankle pain can result from soft-tissue problems, such
as synovial impingement (anterior impingement syndrome),
loose bodies in the joint, and peroneal tendon subluxation. Bony
problems include osteochondral fractures of talar dome or frac-
tures of lateral or posterior process of the talus (see section on
talus fractures), and fractures of the anterior process of the calca-
neus (see section on calcaneus fractures). CT scan or MRI often
is needed to accurately diagnose subtle talar or calcaneal process
fractures, and should be ordered in consultation with the orthope-
dist. MRIs, especially, are expensive and should not be routinely
ordered by the ED physician, as the reading likely will not be
available at time of patient disposition. Loose bodies require
MRI or even arthroscopic surgery for diagnosis and treatment.
These patients will complain of intermittent “catching and lock-
ing” of the ankle joint with normal activity. Unfortunately,
removal of the loose body does not always solve the clinical
complaints. Symptoms can persist due to degenerative or post-
traumatic arthritis caused by the loose body prior to removal. 

Ankle impingement syndromes actually can occur at five dif-
ferent locations: anterior, medial, posterior, anteriolateral, and
syndesmotic. While often caused by trauma, they also can occur
from infection, arthritis, rheumatic disorders, or even be congeni-
tal in origin. All syndromes are similar in that, following ankle
sprain/injury, repetitive motion of an incompletely healed liga-
ment produce inflammation of the ligament ends. This produces
scar tissue at the ligament end. Hypertrophy of the soft tissue
leads to entrapment/impingement of this soft tissue between two
bones. The two bones can be the tibia and fibula or between a
bony process on one of these bones. Simple synovitis also can
occur after sprain and can produce similar symptoms to impinge-
ment syndrome. The ED physician will not be able to differenti-
ate these two entities, but the example is given to show how com-
plicated evaluation of chronic ankle can become. 

Anterior impingement syndrome refers to soft-tissue impinge-
ment of tissue around the ATFL, and can develop after ATFL
sprain. It is the most common of the ankle impingement syn-
dromes, as lateral sprains are the most common type of sprain.
Posterior impingement results from entrapment of soft tissue by
the os trigonum or an accessory ossification centre in the posterior
border of the talar bone. These accessory ossification centers actu-
ally can occur in a number of sites of the foot and ankle, and may
not cause a problem in most patients. Up to 50% of normal ankles
have an os trigonum. Patients will be tender over the site of
impingement and have limited range of motion. Injection of local
anesthetic over the area of impingement with complete relief of
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symptoms is said to be diagnostic. MRI may or may not show
evidence of impingement,44 but arthroscopy is both diagnostic
and therapeutic. Non-surgical treatments include NSAIDs,
steroid injection, and casting to reduce soft-tissue swelling.
Arthroscopic surgery to remove the accessory ossification center
and/or inflamed soft tissue is recommended when non-surgical
techniques fail and has been shown to be successful in more than
85% of cases.45

Functional instability refers to the patient’s feeling that the
ankle “gives out” during normal activity and can be associated
with repeated sprains.46 While the patient may complain of the
same symptoms, functional instability is not the same as
mechanical instability. Mechanical instability occurs when the
ligaments permit ankle joint movements beyond normal physio-
logic limits. In contrast to mechanical instability, where actual
ligamentous laxity can be demonstrated by stress tests or stress
x-rays, patients with functional instability will have normal tests.
Although not fully understood, most authors propose that func-
tional instability is caused by neuromuscular deficits that occur
in some patients from ankle sprain. These deficits include loss of
proprioception, muscle strength, muscle reaction time, and pos-
tural control,47 which combine to produce the patient’s feeling of
ankle instability. Unfortunately, the perception of ankle instabili-
ty can produce repeat injury in the same fashion that actual
mechanical instability will. Functional instability is treated by a
combination of muscle strengthening, ankle tilt boards to re-
establish muscle coordination, and use of ankle braces. The ED
physician needs to be aware that functional instability exists so
that patients are properly referred even if stress test and x-rays
are normal for patients complaining of chronic ankle instability. 

Prevention of Ankle Sprain. Ultimately, prevention of injury
is the best treatment for ankle sprain. Multiple approaches have
been proposed and used including: ankle taping, commercial

ankle supports or orthotics, strengthening exercises, and func-
tional rehabilitation. A review for the Cochrane Database of
more than 8000 patients from 14 randomized studies found that
use of external ankle support provided the greatest decrease in
number of ankle sprains.48

While certainly not all people make use of these devices,
patients who are being treated for an ankle sprain while playing a
sport should be reminded of several facts. First, they are at risk
for re-injury. An analysis of 113 studies supported the intuitive
fact that the number one risk factor for an ankle sprain in sports
is history of a previous sprain.21 While seemingly obvious, it is
important to point out that re-injury especially can be dangerous
when the joint has not yet completely healed. The patient should
be reminded that depending on the injury, the ankle may take up
to six months to fully recover, and that use of preventative meas-
ures during that time will allow the athlete to play while poten-
tially protecting the ankle at the same time. 

Ankle Fracture 
Ankle fractures are one of the most common fractures ortho-

pedic surgeons treat,49 and therefore are common occurrences in
the ED. Of the estimated 8 million ankle injuries per year,31 up to
15% (1.2 million) will be ankle fractures. The ankle joint is high-
ly susceptible to injury, as it is a relatively mobile joint, but at the
same time must support the entire body weight. The ankle joint
actually supports more weight per unit area than any other joint
in the body. During exercise, the stress on the ankle joint may be
up to five times the body weight. It comes as no surprise, then,
that obesity is now recognized as a risk factor for ankle injury. A
recent article found a relationship between higher body mass
index and severity of ankle fracture from low-velocity injuries.22

Another article found that smoking also was a risk factor for
fracture in peri-menopausal women.50 Other risk factors for ankle
fracture include participation in sports (i.e., basketball, football,
soccer), sports where the foot is fixed in a boot (i.e., skating,
snowboarding), and being a post-menopausal woman or a pre-
adolescent. In general, males experience a higher incidence of
ankle fracture, 2:1 compared to females. It is important to
remember that ankle fractures are not just bony injuries, but also
injuries of the ankle ligaments and other soft tissues. 

In general, treatment of ankle fractures is determined by
whether the fracture is open or closed, displaced or non-dis-
placed. A non-displaced closed fracture with an intact mortise
usually is casted for six weeks. Disruption of the mortise align-
ment is treated by open reduction internal fixation (ORIF) to
achieve anatomic reduction. The relationship of the talus to the
tibia and fibula is sensitive to even 1-2 mm shifts, and lateral
alignment appears to be more critical than medial alignment.
One study on cadavers found that a 1 mm lateral shift of the talus
results in reduction of the contact area of the ankle by 42%.51

Table 4 summarizes when orthopedic consultation for ankle frac-
ture is recommended. Only truly emergent conditions and cases
where reduction is required necessitate that the orthopedic sur-
geon come to the ED for patient evaluation/treatment. In many
other cases (stable non-displaced malleolar fracture, etc.), phone
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Table 4. Orthopedic Consultation of Ankle
Fractures

EMERGENT (PATIENT NEEDS TO BE SEEN QUICKLY IN THE ED)*

•  Open fracture
•  Fracture/dislocation with vascular compromise
•  Fracture/dislocation with tenting of skin

RECOMMENDED (PATIENT OFTEN IS ADMITTED FOR REPAIR)

•  Tillaux and triplane fractures
•  Intra-articular fractures with displacement
•  Pilon fractures*
•  Trimalleolar fractures
•  Maisonneuve fractures 
•  Any fracture with significant disruption of the mortise

RECOMMENDED (PHONE CONSULTATION MAY SUFFICE)

•  Bimalleolar fractures
•  Minimally displaced medial or lateral malleolar fractures*

* Reduction by ED physician advised if orthopedist not 
immediately available.



consult is enough to get the consultant’s recommendations and to
ensure timing of follow-up. Patients also should be discharged
with appropriate pain medications. A suggestion is to give
NSAIDs in combination with narcotics. Narcotic tablets (i.e.,
Percocet, Vicodin) have the option of being cut in half, giving the
patient maximal control by having a variety of medication com-
binations to choose from. 

Classification of Ankle Fracture. Ankle fractures typically
are classified by one of two systems: Lauge-Hansen and Danis-
Weber schemes. The Lauge-Hansen system was developed in
1950 and divides ankle fractures into five different types based
on the position of the foot during injury and the forces involved.
This system is useful because the opposite force that produced
the injury must be used to reduce it. The Lauge-Hansen system
divides ankle fractures into the follow categories: supination/
eversion (Weber type B), supination/adduction (Weber type A),
pronation/eversion (Weber type C), pronation/abduction, and
pronation/dorsiflexion. 

The Danis-Weber system was introduced in 1988 and divides
fractures based on the level of the fibular fracture and the level of
syndesmotic disruption. (See Figure 1.) The higher the fracture,
the more likely it is to be unstable. Type A fractures have fibular
fractures at or below the joint line without syndesmotic involve-
ment. Type B fractures have fibular fractures at the joint level
with partial syndesmotic ligament injury. In Type C fractures, the
fibular fracture is above the joint level and there is complete syn-
desmotic disruption. Type C fractures can be further subdivided
into diaphyseal fractures of the fibula (Dupuytren fracture) or
proximal fibular fractures (Maisonneuve fracture). 

ED Treatment—Emergent Conditions. When treating an
ankle fracture in the ED, the physician must be aware of several
key points. Once life-threatening injuries have been addressed,
open fractures, dislocated ankles, tenting of skin, and vascular
compromise are situations in which urgent action is required of
the ED physician. All of these situations require emergent con-
sultation by the orthopedist, but the reduction should be per-
formed by the ED physician if the orthopedist is not urgently
available. Unless being moved to the operating room for reduc-
tion, the patient should not leave the ED for films or other tests
without reduction first. Likewise, patients should have attempts
at reduction before transfer to trauma centers. As some injuries
will not be reducible outside the operating room (OR), it is
important to document and communicate to the consultant that
attempts at reduction were performed. 

Vascular Compromise. Severe fractures and dislocations of
the ankle easily can produce vascular compromise by vessel
injury and compression. A foot with inadequate perfusion is a true
surgical emergency. Reductions should be performed with ade-
quate anesthesia/sedation immediately after addressing life-threats
(i.e., after finishing secondary survey). Plain films taken before
reduction may be helpful, but should not significantly delay reduc-
tion when vascular compromise is present.52 Reduction of the
ankle will restore adequate blood flow in most cases. If perfusion
still is not sufficient after reduction, or if reduction is not possible,
emergent intervention by the consultant may avoid an amputation.

Attempts at restoration of blood flow should be thought of in terms
of minutes after presentation so the need for surgical restoration of
perfusion can be recognized as soon as possible.

Skin Tenting. Injuries in which displaced bone causes tenting
of skin should be considered the next critical issue after address-
ing blood flow. Unnecessary injury to skin over the ankle results
from continued tension on the skin from underlying bone. Pre-
ventable ischemic skin damage over an ankle fracture can drasti-
cally alter the orthopedist’s surgical plan by delaying definitive
treatment because surgical incisions cannot be closed. Reduction
usually restores normal bone position and stops tenting of skin.
One should achieve reduction or notify the consultant to have
this accomplished in two hours or less from presentation to pre-
vent further skin damage. 

Open Fractures. Open ankle fractures are not rare occur-
rences, and are another example of when the ED physician needs
to take immediate action. Up to 60% of these injuries result from
motor vehicle accidents (MVAs) and another 10% from gunshot
wounds.53 The most common laceration seen with an ankle frac-
ture is at the level of the medial malleolus combined with poste-
riorlateral displacement of the foot.49 The medial malleolus usu-
ally is avulsed and the articular surface of the tibia protrudes
from the wound. Open fractures generally are classified into one
of three types.54 This classification is based on contamination and
the extent of soft-tissue injury. The most important prognostic
feature of an open fracture is amount of energy absorbed by the
soft tissues surrounding the fracture. 

Type I open fractures have clean wounds smaller than 1 cm
and minimal soft-tissue injury. These are the most common type
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Figure 1. Danis-Weber Ankle Fracture 
Classification

Type C

Type A

Type B

Type A fibular fractures are below the joint line and usually are
treated with casting alone. Type B fractures are at the joint line
and may or may not have associated syndesmotic ligament injury.
Type C fractures occur above the joint line and do have associat-
ed syndesmotic ligament damage requiring surgical repair.

Adapted from Pemdatabase.org. Foot and ankle fractures, Power
Point presentation. www.pemdatabase.org/files/Foot_and_Ankle_
Fractures2.ppt. Accessed 9/15/2003.



of open fracture, accounting for 60% of these injuries.55 Type II
open fractures have moderately contaminated wounds larger than
1 cm but smaller than 10 cm and moderate soft-tissue injury.
Type III open fractures have grossly contaminated wounds
greater than 10 cm with either severe soft-tissue damage (Type
IIIa), soft-tissue loss (Type IIIb), or soft-tissue loss combined
with vascular injury (Type IIIc). Fortunately, Type III fractures
account for only 10% of open fractures. The type of open frac-
ture will predict the risk of infection. Type I open fractures carry
a 2% risk of infection, Type II an 8% risk, and in Type III open
fractures the risk is 29%.55

Before reducing an open fracture, first quickly but effectively
irrigate the exposed bone and remove any gross contamination. If
not being reduced immediately, the open wound still should be
irrigated with removal of gross debris and then covered with a
moist, sterile dressing. Tetanus immunization should be given
when indicated. All patients with open fractures should receive
appropriate antibiotics in the ED. The combination of antibiotics
used depends on the degree of soft-tissue injury and contamina-
tion. Type I open fractures should be given a broad spectrum
cephalosporin such as cefazolin (1 gram IV for average adult).
Type II or III open fractures should have addition of an amino-
glycoside (gentamycin 5 mg/kg IV adult loading dose). Peni-
cillin G (4 million units for average adult) should be added for
triple coverage in soil/farm contamination to treat for Clostridi-
um perfringens.56 In general, once the patient leaves the ED, the
consultant will clean and debride in the OR, perform an ORIF,
and close the soft tissue after infection has cleared. Type I and II
open fractures often do well with this regimen. Surgery com-
bined with early, appropriate antibiotic therapy leads to good to
excellent results in 87% of grades 1 and 2 fractures. Grade 3
fractures have poor results because of extensive bone and soft-
tissue injury with resulting articular damage, vascular compro-
mise, and deep infection.

Lateral Malleolar Fractures. Lateral malleoli fractures are the
most common type of ankle fracture in the United States.25 Rea-
sons for this include that the fibula provides the primary resist-
ance to external rotation forces in the ankle, and that inversion
injuries that stress the fibula are the most common type of ankle
injury. Patients usually have clear findings on physical exam
(point tenderness, swelling, ecchymosis over lateral malleolus)
and plain ankle films are sufficient for diagnosis in most cases. 

The key feature in these fractures is the location of the frac-
ture relative to the tibiotalar joint. Fractures distal to the joint
usually do not have any associated ligament or bony injury, and
therefore, do not affect the stability of the ankle joint. These frac-
tures can be treated with splinting in the ED and 6-8 weeks in a
cast. Even with these relatively benign fractures, most orthope-
dists will recommend non-weight bearing for the first three
weeks. The importance of non-weight bearing always should be
documented and stressed to the patient. 

When the fracture line is at or near the joint level, one should
be very careful to assess for associated injuries, as 50% of cases
have syndesmotic injury.57 Any medial or anterior findings of
tenderness, swelling, or ecchymosis are important evidence of a

more serious fracture. Even if the plain films are negative for
bony injury, swelling and tenderness over the medial side indi-
cates a deltoid ligament injury. When medial injuries are present,
biomechanical disruption of both malleoli, a condition that often
requires surgical repair, is likely. 

When the fibular fracture is above the tibiotalar joint line, the
syndesmosis and medial ligaments almost always are involved
(Danis-Weber Type C). A recent series of 32 Type C injuries
underscores the severity of these injuries. Many cases did not heal
easily, with 19% requiring grafting for non-union, and fully 29%
only had fair or poor results from surgical treatment at the end of
the study.58 Consultation with the orthopedist is recommended in
cases where associated injuries are evident. Surgical repair is
essential to provide anatomic reduction of these fractures. A
cadaver study found that when the fibula was shifted only 1 mm
laterally, this translated to a 42% decrease in tibiotalar contact.51

Medial Malleolar Fractures. Isolated medial malleolar frac-
tures are relatively rare, and usually occur with another injury
(see Bimalleolar fractures). Injury is produced from pull of the
talus laterally on the medial malleolus during forced eversion or
external rotation. It also can occur from direct impact of the talus
on the medial malleolus. The deltoid ligament is so strong that
the medial malleolus usually is fractured before the ligament
tears. Because of the force involved and the fact that isolated
medial malleolar injuries are rare, one should diligently seek
another area of injury in these patients. Distal fibular fractures
(Bimalleolar fractures), proximal fibular fractures (Maisonneuve
fractures), and talar fractures commonly are seen. The treatment
of isolated medial malleolar fractures is controversial. Non-dis-
placed fractures usually are treated with closed reduction and
casting for six weeks. Unfortunately, high non-union rates (up to
15%) are seen in patients treated with closed reduction.59 Any
displacement of the mortise is treated with ORIF. 

Bimalleolar Fractures. While unimalleolar fractures can be
stable, bimalleolar fractures are by definition unstable. There can
be two fractures or a single malleolar fracture combined with
complete ligament rupture on the other side. Thus, the ED physi-
cian carefully should evaluate a patient with an isolated malleolar
fracture to rule out an additional ligament rupture on the opposite
side. Look for soft-tissue swelling, bruising, or tenderness over
the uninjured malleolus. Also, look carefully for signs of a
widened mortise on plain films. Any patient with pain/swelling
of the opposite side of a malleolar fracture should be considered
a bimalleolar equivalent until cleared by the consultant. Further,
syndesmotic injury also is common with bimalleolar fractures.
Some isolated malleolar fractures may be treated closed, but
most bimalleolar fractures will require surgery for proper heal-
ing.60 The orthopedic surgeon should be consulted in treating a
patient with a bimalleolar fracture or equivalent injury. Patients
who do not need reduction should be stable for discharge after
splinting and made non-weight bearing. 

Trimalleolar Fractures. The trimalleolar fracture first was
described by Henderson in 1932,61 and is among the more severe
closed ankle fractures. The medial and lateral malleoli are frac-
tured, as well as the “posterior” or third malleolus, the posterior
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lip of the distal tibia. The fractures result from severe external
rotation or abduction forces. The posterior lip fractures result
from avulsion of the posterior-inferior tibiofibular ligament or
from direct pressure of the rotating talus. Only when this fracture
involves 25% or more of the tibial articular surface or when
greater than 2 mm displacement is seen on lateral plain film will
the posterior lip fracture itself require pinning. While patients
often will be splinted and sent home with adequate analgesia and
no weight-bearing instructions, all cases of trimalleolar fracture
at least should have phone consult by the orthopedist while the
patient is in the ED. 

Pilon Fractures. The term pilon is French for “hammer,” and
Desot first coined the term “hammer fracture” in a description of
the talus being driven into the tibial plafond to produce a pilon
fracture.6 On plain films, the tibial plafond (flat area between the
malleoli over the talus) will be fractured and often displaced. The
actual fracture pattern may vary depending on if the foot was in
dorsiflexion, neutral, or plantarflexion at the time of injury. Pilon
fractures constitute 1-10% of all tibial fractures,62 and 25% are
open fractures.63 They often are caused by high-energy mecha-
nisms, including MVAs or falls from height. When detected in
these patients, be aware that associated injuries, such as cal-
caneal, talar dome, tibial plateau, femoral neck, acetabular, and
lumbar vertebral fractures often are present. High-energy pilon
fractures are associated with significant soft-tissue damage, com-
minution, loss of ankle joint architecture, and leg shortening.6

The fibula is commonly fractured as well. Low-energy pilon
fractures also occur, and are spiral in nature with little comminu-
tion and few intra-articular fragments. The fibula may not be
fractured. Sports in which the ankle is fixed in a boot, such as
skiing or roller blading, can produce these injuries. 

Emergent orthopedic consultation is required for pilon frac-
tures, and if stable, some patients may need to be transferred to a
referral center for definitive care. Several approaches exist for
pilon fractures, including external fixation, percutaneous plating,
combined internal and external fixation, and formal ORIF.64

Unfortunately, even with early and appropriate intervention,
many high-energy pilon fractures do poorly. The complication
rate following ORIF for pilon fractures is 10-55%.65 Soft-tissue
complications include skin necrosis leading to grafting and flap
coverage, and infection leading to osetomyelitis. Nonunion rates
vary from 25% to 100% with the most severe fractures,66 and
require bone grafting to salvage ankle function. Malunion rates
are also high, up to 42% in some series.67 If anatomic reduction
of the fracture fragments is not possible, it is expected that 100%
of these patients will experience post-traumatic arthritis.68 Carti-
lage damage and avascular necrosis of subchondral bone are also
common in pilon fractures and cause post-traumatic arthritis in
many patients who achieve good reduction. Patients with severe
swelling are at increased risk for compartment syndrome. Pilon
fractures are among the most severe ankle fractures, and the ED
physician should take extra time to explain the severity of this
injury to these patients. 

Maisonneuve Fracture . The Maisonneuve fracture is a com-
bined injury of a medial malleolar fracture (or complete deltoid

ligament tear), tear of the syndesmotic ligament and interosseus
membrane complex, and proximal fibular fracture. Typically, the
injury begins with the medial malleolus, and the plane of force
then travels through the interosseus membrane and up the leg to
the proximal fibula instead of going transversely across the
ankle. They are named for the French surgeon who used cadavers
to demonstrate how rotational forces applied to the ankle could
disrupt the interosseus membrane and fracture the proximal fibu-
la. Such an extensive injury often carries a bad prognosis without
proper surgical intervention. The mortise architecture is lost as
the fibula shifts laterally without the support of the syndesmotic
ligament. Proximal fibular fractures also can damage the com-
mon peroneal nerve that supplies the tibialis anterior (foot dorsi-
flexion) and sensation to the first web space. Patients with
Maisonneuve fractures should have documentation of a good
neurovascular exam, with attention to dorsiflexion and sensation. 

Unfortunately, Maisonneuve fractures are relatively easy to
miss and they are not rare. In one series, Maisonneuve fractures
accounted for 1 of 20 ankle fractures.69 The patient typically
presents complaining only of ankle pain, and the proximal fibula
can have few, if any, findings on physical exam.70 The initial
ankle film may only show the medial malleolar injury if diastasis
is either not yet present or subtle. Any disruption of the syn-
desmotic ligament (diastasis) noted on plain films is a strong clue
for Maisonneuve fracture. As isolated medial malleolar or deltoid
ligament injuries are rare, most authors recommend a tib-fib x-
ray to examine the proximal fibula for fractures when isolated
medial injuries are diagnosed. Likewise, diagnosis of a spiral
proximal fibula fracture should prompt evaluation of the ankle
for the other half of the injury. Maisonneuve fractures can be
treated without surgery if the mortise is intact, but most will
require syndesmotic screw(s) for repair.71 Any diastasis noted on
initial plain films means the mortise is unstable, and surgical
repair is indicated. 

Ankle Fracture Complications. There are many complica-
tions that may follow an ankle fracture. Examples include malu-
nion, nonunion, chronic pain, traumatic arthritis, avascular necro-
sis, chronic instability, fracture blisters and skin necrosis from
swelling, compartment syndrome, etc. Patients who undergo sur-
gical repair also face possible post-surgical complications such
as wound infection and osteomyelitis. In general, the more dam-
age done to the bones and soft tissues, the more likely complica-
tions will develop. For example, high-energy pilon fractures are
very high risk for soft-tissue healing problems and arthritis. Frac-
tures in older patients do not heal well, as expected. Unlike hip
fractures, ankle joints are not routinely replaced to restore func-
tion. Ankle fractures in elderly patients often result in social
complications, including loss of independence and mobility. 

Traumatic arthritis is probably the most common complication,
and results from damage to cartilage and other soft tissues that
occur at the time of injury. Osteochondral disruption of the talar
dome or tibial plafond articular surfaces often occurs in association
with ankle fractures, but will not be detected without MRI or
arthroscopy. Damaged cartilage does not repair itself, and once its
original shape is altered, bones grind against each other. Friction
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breaks away more cartilage, which can float free in the joint and
produce damage at other sites. Inflammation and pain produce
hypertrophy of synovial tissue, resulting in chronic swelling and
stiffness. As more layers of cartilage are lost, the joint space nar-
rows. Walking on a chronically painfully ankle can alter gait, pro-
ducing imbalances and problems in knees, hips, back, and neck, as
well. Without corrective action, prolonged joint damage even can
produce deformities accompanied by severe, disabling pain. 

The most serious complication of fracture for the ED physi-
cian is compartment syndrome of the foot. Since the dramatic
symptoms develop abruptly only hours to days after an acute
injury, the ED is a likely place for the patient to present. When
pressure in the fascial compartment rises above venous pressure,
ischemia begins. Ischemia produces more swelling and a cycle
begins that can lead to permanent ischemic damage to muscles
and nerves in the affected compartment. Patients present with
severe pain, paresthesias, tense swelling in the foot, and have pain
on passive stretch of the affected muscles. Emergent surgical
decompression is required to prevent permanent damage. When
considering the diagnosis, direct measurement of compartment
pressures is required. Pressures greater than 30-40 mmHg confirm
the diagnosis. (See “Foot Compartment Syndrome” in Part II of
this article, in the next issue of Emergency Medicine Reports.)

Pediatric Ankle Fractures  
Treating children for ankle injury presents a few unique prob-

lems. Mechanisms of injury are often unknown. The event often

is unwitnessed, and the young child typically is not a good histo-
rian. The general rule for pediatric ankle injuries is that children
will have more fractures and fewer sprains, while the reverse is
true for adults. One author even quotes the adage, “Kids don’t
get sprains.”72 Children’s ligaments and tendons are strong rela-
tive to their growing bones, thus nearly all children with ankle
injuries will need to have x-rays obtained. When x-rays are
obtained, however, the presence of growth plates can confuse
interpretation of plain films and lead to under-treatment of occult
fractures. To fully complicate the picture, physeal fractures are
the most common, as the growth plate is weaker than surround-
ing calcified bone, ligaments, or tendons. Ankle fractures
account for only 5% of pediatric fractures but 15% of physeal
injuries.73 The Salter-Harris classification system should be used
when discussing ankle fractures with the consultant. 

Open fractures should be treated the same as in adult patients.
Be aware that lawnmowers are a very common and preventable
source of pediatric foot, ankle, and lower extremity trauma. In
1998, 60,000 patients presented to EDs for lawnmower injuries,
with 20% involving children. Often the injury involves severe
damage to the child’s foot/leg, including open fracture or ampu-
tation, and results in prolonged hospitalization, multiple surger-
ies, infections, and even death. Psychological harm also can be
severe, as the parent typically is operating the lawnmower at time
of injury. Precautions to keep children away from lawnmowers
cannot be overstated. 

In general, pediatric ankle fractures can be treated similar to
adult fractures. Two specific pediatric ankle fractures bear dis-
cussion: Tillaux and Triplane fractures. Both of these fractures
are common in older adolescents, whose growth plates are begin-
ning to close. Both are growth plate injuries of the ankle. In both
injuries, the average age is 11-15 years. The median age for girls
is 12 years, 14 years in boys, as growth plates close on average in
girls at younger ages. For reasons that remain unclear, the Tillaux
fracture is more common in girls, and the Triplane fracture is
more common in boys. Overall, though, boys have a higher inci-
dence of ankle injury and fracture than girls. 

Tillaux Fractures. The Tillaux fracture is a Salter-Harris
Type III that avulses the anterolateral tibial epiphysis (distal to
growth plate). In these fractures, the medial and middle sections
of the growth plate have already closed and the remaining sec-
tion is fractured. This injury is produced by external rotation of
the leg with the foot fixed, which causes the anterior tibiofibular
ligament to avulse its attachment to the distal tibia. Typically, the
mechanism is low energy, such as skateboarding or sliding into a
base in baseball. Patients will present with similar complaints
and findings as with adult ankle fracture: pain, swelling, ecchy-
mosis, and inability to bear weight. Oblique ankle films are need-
ed at times to distinguish the Tillaux fracture from the more com-
mon triplane fracture. (See Figures 2a-b.) Orthopedic consulta-
tion in the ED is recommended, as more than 2 mm of displace-
ment after attempts at reduction will require surgical interven-
tion. Fortunately, as most of the growth plate has closed before
this fracture occurs, leg length discrepancies and rotational defor-
mities rarely are seen. 
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Figure 2a-b. Two-Part Triplane Fracture (2a)
and Three-Part Triplane Fracture (2b)

2a. Note the three different planes of fracture: transverse (growth
plate), sagittal (epiphysis), and coronal (distal tibial metaphysis).
2b. The difference from the two-part fracture is that the distal tibial
fragment is broken into two (or more) parts.

Used with permission from Heckman JD. Fractures and disloca-
tions of the foot. In: Rockwood CA, Green DP, Bucholz RW, eds.
Rockwood and Green’s Fractures in Adults. 3rd ed. Philadelphia:
JB Lippincott; 1995:1342-1346.

2a 2b



Triplane Fracture. Triplane fractures are more common than
Tillaux fractures and are a more serious injury. The term “tri-
plane fracture” was first coined in 1972 by Lynne.74 They are so
named because there are fractures in three separate anatomic
planes: transverse (growth plate), sagittal (epiphysis), and coro-
nal (distal tibial metaphysis). (See Figure 2a.) These fractures are
relatively common and account for up to 10% of all pediatric
ankle fractures. The right ankle is injured more commonly, frac-
tures are more prevalent in males, and nearly 50% of these frac-
tures result from falls.75 The mechanism of injury is a combina-
tion of external rotation and axial loading of a foot in plantarflex-
ion. As with Tillaux fractures, these are injuries of adolescence
and occur about one year prior to growth plate closure. Triplane
fractures can be two-part, three-part or four-part fractures. The
distal fibula may be fractured in any of these types, but it is not
counted as a component of the triplane fracture. CT scan may be
required to adequately define the fractures. 

The two-part fracture is a Salter-Harris Type IV fracture. (See
Figure 2a.) The first fracture line is in the transverse (horizontal)
plane thorough the tibial epiphysis (growth plate). The medial
portion of the plate already is closed, therefore, the fracture does
not extend simply as a complete fracture through the plate. The
medial portion stays attached to the tibia, and the second fracture
plane extends up the tibia (coronal plane, through the metaph-
ysis). The third fracture line (sagittal) extends distally into the
joint. (See Figure 2a.) It is called a two-part fracture because the
tibia is fractured into only two pieces—the proximal and distal
parts. The three-part and four-part triplane fractures are similar in
that fractures exist in all three planes, but the difference is that
the distal part of the tibia is in more than one piece. (See Figure
2b.) The three-part and four-part fractures actually are combina-
tions of Salter-Harris Type II and III fractures. 

The orthopedist may be able to treat the two-part fracture with
closed reduction if less than 2 mm of displacement is achieved. Be
aware that when treated with a cast, significant swelling often is
associated with these fractures. Unfortunately, if there is enough
room in the cast for this swelling, the reduction can slip out of
place after swelling subsides. Most three- or four-part fractures
will be treated with ORIF. As with Tillaux fractures, growth arrest
is uncommon, as the growth plate is near closure at time of injury. 

Ankle Dislocation 
Ankle dislocations are relatively common, but pure disloca-

tions without associated fractures are not,76 due to the stabilizing
nature of the bones in the mortise joint. Dislocations are
described in terms of the distal part; i.e., the position of the talus
and foot relative to the tibia. Posterior, anterior, medial, or lateral
dislocations are possible, but medial are the most common. Open
ankle dislocations should be cared for as open ankle fractures.
Ankle films are useful, but should not delay reduction attempts
when skin tenting or neurovascular compromise of the foot is
present. Early reduction for any dislocation is advised (i.e., ideal-
ly less than 2-4 hours after presentation), although pure ankle
dislocations may not be easy to reduce. When unable to reduce
an injury, be sure to document that attempts were made. Ten-

dons, other soft tissue, and small undetected fracture fragments
can become entrapped and prevent stable reduction without
exploration in the OR. After suitable analgesia/sedation, the knee
is flexed to 90°, the foot is distracted (pulled distally), and gentle
force is applied opposite to the mechanism of injury. Post-reduc-
tion films should be obtained, and orthopedic consult in the ED
is advised. As dislocation of the ankle will tear multiple liga-
ments and result in an unstable joint, many patients do not return
to premorbid function. 

Tendon Injuries 
Achilles Tendon. Pathology and rupture of the Achilles ten-

don has been documented from the time of Hippocrates and the
ancient Greeks. The Achilles tendon draws its name from the
Greek demigod Achilles, son of Thetas. It is said that Thetas
wished to make Achilles immortal so she dipped him in the river
Styx to make him impervious to human weapons. The sole place
on his body he was vulnerable was the heel by which he was
dipped into the river by his mother. 

Rupture of the Achilles tendon is the third most common
major tendon disruption, though the cited overall incidence is
less than 1% of the population.77 Achilles tendon rupture has
been documented in the second through eighth decades of life,
though is classically described in the fifth decade. There is a
striking male predominance. While lacerations and partial tears
do occur, acute complete rupture is the most common scenario.78

Acute traumatic rupture of a healthy Achilles tendon requires
extreme force, most commonly a rapid deceleration injury.
Examples include: fall from a height, or an MVA that dorsiflexes
the ankle and stretches the tendon. While blunt force trauma to
the posterior heel as well as acute lacerations do occur, more
commonly rupture of the Achilles tendon represents an acute
event predated by a chronic tendonitis. The mechanism of these
injuries can seem very benign, such as just stepping off a curb.
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Figure 3. Location and Incidence of Achilles
Rupture

14-24%

72-73%

4-14%

Used with permission from Caughlin MJ. Disorders of tendons. In:
Mann RA, Caughlin MJ, eds. Surgery of the Foot and Ankle. 7th ed.
Philadelphia: Mosby; 1999:786-861.



Usually, careful history is needed to elicit the history of ten-
donitis, and in some cases it will be asymptomatic. Ruptures
most frequently occur at 2-6 cm proximal to the insertion site of
the tendon on the tuberosity of the calcaneus. (See Figure 3.)79

They are thought to occur here because this site represents an
area of poor vascularity and marginal healing potential.80

Risk factors for rupture include middle age, diabetes, inflam-
matory arthridites (i.e., systemic lupus erythematosis, rheuma-
toid arthritis, etc.), endocrine abnormalities (i.e., chronic renal
insufficiency, hypothyroidism), renal failure, chronic tendonitis,
and obesity. Two medications often prescribed in the ED also are
risk factors. Corticosteroid use is associated with risk of rupture,
although it is much higher for local injection than for oral use.
Lastly, although the mechanism is not clear, fluoroquinolone use
recently has been shown to be a risk factor for rupture.81

Anatomy. The Achilles is the terminal tendon representing the
confluences of the gastrocnemius and the soleus muscles. The
gastrocnemius arises from the posterior femoral condyles, while
the soleus arises from the posterior tibia, fibula, and interosseus
membrane. Both are innervated by the tibia nerve. Therefore, the
gastroc is an effective ankle plantar flexor with the knee extend-
ed, while the soleus is the more effective plantar flexor with the
knee flexed. The Achilles tendon inserts over a broad area (2×2
cm) on the superior and posterior aspect of the calcaneal tuberos-
ity. The Achilles tendon has two associated bursa, the retrocal-
caneal bursa (between the Achilles and calcaneus) and the
Achilles tendon bursa (between the skin and the Achilles ten-
don). The tendon twists 90° on itself over the terminal 6 cm
before the insertion, and this area of the tendon has been shown
to have very poor blood supply, rendering the area most suscepti-
ble to injury and degenerative changes.80

History and Physical Exam. Table 5 lists the common mecha-
nisms of injury for acute Achilles tendon rupture. Care must be
taken, as these mechanisms are similar to those that cause ankle
sprain. Indeed, the chief complaint in many cases of rupture is
“sprained ankle,”82 so the ED physician must remain vigilant for
clues that suggest tendon rather than ligament injury. Patients
often describe a “pop” or “snap” that can be heard by bystanders,
and even described as a gunshot. They may describe the sensa-
tion of being hit or kicked in the heel, followed by a sharp pain
that fades into a dull ache. Most commonly, the patient is a 40- to
50-year-old male (a weekend warrior) with acute severe pain in
the lower posterior leg after a misstep during recreational sports
(i.e., basketball and racquet sports). This is followed by difficulty
walking or in plantarflexing the foot. Additionally, feeling unco-

ordinated, inability to run or jump on the affected limb, and
swelling or discoloration may be noted. The left ankle most fre-
quently is involved. 

Fortunately, physical findings in acute rupture can be very help-
ful in making the diagnosis. Before obscured by swelling, a defect
may be noted within the body of the tendon itself 2-6 cm from the
insertion of the tendon on the heel. As the tendon is subcutaneous,
the defect usually is easily palpable. The normal lie of the foot
when the patient is placed prone with feet hanging over the end of
the stretcher also will be altered (pronounced passive plantar flex-
ion). The Thompson test is very useful, but may not be abnormal
with partial tears or subacute (> 1 week) injuries. (See Figure 4.)
The patient can be placed prone with feet hanging over the end of
the stretcher, or kneeling on both knees on a chair facing away
from the examiner with his feet free in space. The examiner then
squeezes the calf muscle belly of the noninjured side first, to elicit
passive plantar flexion of the foot. Next, the examiner repeats the
maneuver on the affected side and compares the result. If no plan-
tar flexion of the foot occurs, the test is positive for an acute
Achilles tendon rupture. Confusion can arise if one only relies on
active plantarflexion to rule out a rupture. While most patients can-
not plantarflex against resistance, many have some preserved flex-
ion resulting from other toe flexors. Theoretically, the patient
should have retained movement but not strength, but reports of
patients still being able to toe stand after rupture exist.82

Imaging. With careful attention to history and physical exam-
ination, the great majority of cases can be diagnosed without x-
rays or special imaging studies. A positive Thompson test is
enough for orthopedic consultation. When plain films are done,
they may reveal calcification within the tendon, or merely soft-
tissue swelling. Lateral radiographs of the ankle may reveal dis-
ruption of normally sharp contours of the Achilles tendon.
Kager’s triangle is an area bounded by the soft-tissue shadows of
the Achilles tendon, the deep flexor tendons (FHL and FDL), and
the posterior superior margin of the calcaneus. (See Figure 5.)
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Table 5. Mechanisms of Injury in Achilles
Tendon Rupture

•  Dorsiflexion of the ankle against a contracting triceps surae 
muscle (i.e., stepping in a hole, tripping into a curb)

•  Pushing off of the weighted foot with the knee fully extended 
(i.e., lunging for a tennis shot)

•  Violent dorsiflexion against a plantarflexed ankle (i.e., fall from 
or jumping from a height)

Figure 4. The Thompson Test

In patients with intact Achilles tendons, squeezing the calf should
produce visible plantarflexion of the foot. Compare with the opposite
(normal) side. The test is not sensitive for cases of partial rupture.

Used with permission from Caughlin MJ. Disorders of tendons. In:
Mann RA, Caughlin MJ, eds. Surgery of the Foot and Ankle. 7th
ed. Philadelphia: Mosby; 1999:786-861.



The triangle normally is sharply defined, but in the case of
Achilles tendon rupture, its borders are blunted from soft-tissue
swelling, hemorrhage, and edema. One study of 60 patients with
complete rupture showed a 100% correlation of blunting of the
triangle and rupture.83 If any doubt exists, both ultrasound and
MRI have shown very high sensitivity and specificity for
Achilles tendon rupture. MRI has the best overall accuracy in
diagnosis and is used for planning surgical repair.84

Differential Diagnosis. Acute Achilles tendon rupture is mis-
diagnosed by the initial examiner in 25% of cases.82 Ankle frac-
tures also can be present with higher energy mechanisms of
injury and can distract from the diagnosis. Achilles tendonitis,
ankle sprain, and flexor hallucis longus (Dancer’s) tendonitis
may be confused with rupture as well, but typically don’t mimic
the total or near total loss of plantar flexion power seen with
Achilles tendon rupture. Most cases that are missed probably
result from the physician not considering the diagnosis, not
examining the patient specifically for rupture, or because the
exam can be misleading. Patients often can plantarflex, but
should not be able to plantarflex against resistance, an important
distinction to make. The key to diagnosis is to keep rupture in the
back of one’s mind when examining ankle sprain, and perform
Thompson tests regularly in evaluation of high-risk patients (e.g.,
weekend warriors). As the rupture only can be visualized by MRI
or ultrasound, the examiner has to be suspicious of the diagnosis
to order these tests. Lacerations over the area often do involve the
tendon. The tendon has no real sheath and is located subcuta-
neously. One must assume any full thickness laceration over the
tendon involves it. The wound should be explored under a sterile,
bloodless field with good lighting and anesthesia. Partial (< 25%)
lacerations often can be left to heal with just skin closure,85 but
an orthopedic surgeon should be consulted for larger injuries or
any questions on repair of the tendon. 

Treatment. Management of Achilles tendon ruptures can be
either conservative or surgical, and many debates have been
waged about the merits of both in the orthopedic literature.86

Advantages of surgery are that the patient returns to activities
faster, less muscle atrophy occurs, and most importantly as the
proper tendon length and tension is preserved the incidence of re-
rupture is dramatically lower. Recent data still support a re-rup-
ture rate of 20-30% for non-surgical vs. 1-2% for surgical
repair.87,88 Non-operative repair also has the disadvantage of
increased tendon length after healing, which leads to decreased
push-off strength. Disadvantages of surgery are postoperative
skin complications and infection. In general, patients older than
50 years and non-athletic patients still are treated non-surgical-
ly.86 Regardless of treatment, patients can expect an average of 2-
4 months before return to work82 and up to six months before full
participation in sports.89

Unless the patient is to be admitted for repair, ED manage-
ment is straightforward regardless of whether the patient will be
treated surgically or not. The initial management is splint or cast
immobilization, with the foot in gravity equines (i.e., not with the
ankle at 90°, but at position of rest). The patient must have a
well-padded, long leg cast or splint, with the knee flexed (20-

30°). Short leg splints or casts are neither long enough to hold
the foot adequately plantarflexed, nor can a short leg cast keep
the knee flexed to relax the gastrocnemius muscle, which origi-
nates on the femur. Non-surgical treatment involves ice, eleva-
tion, and non-weight bearing, followed by serial cast changes
with progressively more dorsiflexion. 

Peroneal Tendon Injury. A variety of peroneal tendon
injuries can present in the ED, including longitudinal rupture;
tenosynovitis; rupture, fracture, or avulsion of the os perineum;
subluxation/dislocation of the peroneal tendons; and avulsion
fracture of the base of the fifth metatarsal.90 The peroneus longus
originates from the lateral condyle of the tibia and the midlateral
portion of the head of the fibula. It inserts on the inferior portion
of the medial cuneiform and on the plantar lateral aspect of the
first metatarsal, arriving at its insertion by traversing the plantar
surface of the cuboid, across the sole of the foot. It plantarflexes
the foot as well as the first metatarsal, is an active everter of the
foot, and is a static and dynamic stabilizer of the longitudinal
arch of the foot. The muscular portion of the peroneus longus lies
posterolateral to the peroneus brevis and becomes entirely tendi-
nous above lateral malleolous. The peroneus brevis originates
from the midlateral portion of the proximal one-third of the fibu-
la. It inserts on the base of the fifth metatarsal. Importantly, the
brevis tendon passes directly across the peroneal tubercle on its
course to its insertion. It acts as a dynamic everter of the foot. It
runs posterior to the fibula and behind the lateral malleolous
anterior to the peroneus longus. Both tendons maintain their indi-
vidual tendon sheaths, though both are contained in a common
sheath that runs posteriolateral to the distal one-third of the fibu-
la. At the tip of the fibula, the tendons are held in their proper
position by a bony ridge, a fibro-osseous ridge, and the superior
peroneal retinaculum. 

While most of the pathology of the peroneal tendons repre-
sents long-standing chronic degenerative processes, acute trau-
matic injuries do occur. Acute traumatic rupture of the peroneal
tendons is quite rare. However, injuries to the peroneal tendons
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Figure 5. Loss of Kager’s Triangle with Acute
Rupture of Achilles Tendon

Kager’s
triangle

The triangle is seen on lateral plain films with intact Achilles tendons.
Acute rupture causes loss of the triangle’s normally clear borders.

Used with permission from Caughlin MJ. Disorders of tendons. In:
Mann RA, Caughlin MJ, eds. Surgery of the Foot and Ankle. 7th ed.
Philadelphia: Mosby; 1999:786-861.



and tendon complex are relatively frequent and underdiagnosed
with injuries to the lateral ankle, often being misdiagnosed as lat-
eral ankle sprains. As with lateral ankle sprains, violent inversion/
supination injuries to the ankle can result in fractures and avulsion
fractures of the os perineum, traumatic subluxation or dislocation
of the peroneal tendons (when chronic can be “snapping peroneal
tendon syndrome”), and tendon rupture, whether transverse or
longitudinal. Acute or chronic ruptures most frequently are seen
in ballet dancers, after multiple ankle sprains, and following other
activities that stress the lateral ankle repetitively. 

Most commonly, the history is identical to that of lateral ankle
sprain, an inversion/supination injury, often with an immediate
sensation of a painful pop on the lateral side of the ankle. Careful
history may even elicit a history of recurrent inversion injuries to
the ankle; pain localized behind the distal fibula, just distal to the
tip of the fibula; or pain between the tip of the fibula and the base
of the fifth metatarsal and under the sole of the foot. Swelling
can be localized, but more commonly is generalized to the entire
lateral and anterior side of the ankle. Point tenderness over the
base of the fifth metatarsal may indicate an injury to the os per-
ineum or the base of the fifth metatarsal. The patient may com-
plain of a painful snapping sensation at the tip of the fibula with
dorsiflexion or eversion of the ankle.

Anteroposterior, lateral, and oblique radiographs of the foot
and ankle usually are necessary to rule out fractures of the ankle
and metatarsals, fracture or proximal subluxation of the os per-
ineum, and soft-tissue swelling. MRI can be utilized to image the
peroneal tendon, though special soft-tissue sequences and an
expert knowledge of imaging of the local area is necessary due to
the small caliber of the peroneal tendons.

Initial management also is similar to the treatment of a signifi-
cant lateral ankle sprain. Immobilization of the ankle with a
splint, cast, removable boot, or air cast is beneficial in minimiz-
ing swelling, resting the ankle, and allowing more comfort in
weight bearing. Ice, elevation, compression, and NSAIDs also
are indicated. Initial management of immobilization is appropri-
ate for os perineum fractures, base of the fifth metatarsal frac-
ture, and subluxating tendons. Acute rupture of the peroneal ten-
dons will require orthopedic referral and operative management.
Chronic snapping peroneal tendons, representing an injury to the
fibrocartilaginous or bony ridge of the posterior distal fibula,
may necessitate prolonged immobilization or operative repair of
the superior peroneal retinaculum or the ridge.

Extensor Tendon Injuries. Injuries of the extensor tendon
are uncommon, though can occur from penetrating injuries to the
foot or ankle, lacerations, and crush injuries to the foot. The
extensor digitorum longus originates on the lateral tibial condyle,
anterior crest of the fibula, and interosseus membrane and inserts
on the terminal phalanges. It is responsible for extension of the
second thru fifth metatarsal phalangeal joints. Just distal to the
ankle mortise and extensor retinaculum, the tendons are subcuta-
neous and easily subject to injury. The extensor hallucis longus
originates on the anterior middle fibula and interosseus mem-
brane, inserts on the base of the distal phalanx of the great toes,
and is responsible for extension of the great toe and foot ever-

sion. Like the extensor digitorum longus, the extensor hallucis
longus is subcutaneous from the level of the ankle distally and
subject to direct trauma. The tibialis anterior originates form the
proximal tibia, tibial plateau, and interosseus membrane and
inserts on the medial cuneiform and plantar aspect of the first
metatarsal. It acts in foot dorsiflexion, inversion, and helps con-
trol plantar flexion at heel strike. All three of these muscle ten-
don units are innervated by the deep peroneal nerve. Penetrating
injuries to the anterior ankle or foot (dorsum), lacerations, or
crush injuries require not only direct inspection for tendinous
injury, but also careful examination of tendon function to docu-
ment these injuries. Lack of ability to extend the great or lesser
toes, abnormally flexed cascade of the toes, or a positive push-up
test is indicative of injury to these tendons. To perform the push-
up test, the examiner presses a thumb under the plantar aspect of
the first metatarsalphalangeal joint. A positive test occurs when
this pressure causes flexion of the great toe. This results from
extensor hallucis longus discontinuity causing unopposed pull of
the flexor hallucis longus. 

Injuries to the tibialis anterior are very rare but, again, can be
from lacerations, penetrating injuries, or from distal tibia frac-
tures. On physical exam, the foot may be seen to be in excessive
plantar flexion and there may be a visible defect in the tendon
either near the ankle or just distal to the extensor retinaculum.
Lacerations and puncture wounds require sterile exploration in a
bloodless field just as is done to rule out tendon injuries in the
hand. Presence of a tendon laceration requires orthopedic consul-
tation. Repair of the extensor tendons is necessary to prevent per-
manent loss of function and deformity and usually is performed
by the consultant. If the wound is to be closed and the patient
seen in follow-up, irrigate and suture the wound, give prophylac-
tic antibiotics (cephalexin 500 mg QID for 3-5 days), and give
tetanus prophylaxis if indicated. 

Flexor Tendon Injuries. The flexor digitorum longus origi-
nates on the proximal posterior tibia, runs down the posterior
aspect of the tibia behind the posterior tibialis muscle and passes
under the plantar surface of the foot to insert on the plantar
aspect of the distal phalanges of the lesser toes. It acts to flex the
lesser toes and is a secondary plantar flexor of the foot. The flex-
or hallucis longus originates on the posterior proximal tibia trav-
els along the posterior tibia behind the flexor digitorum to insert
on the plantar aspect of the distal phalanx of the great toe. The
flexor hallucis longus acts to plantar flex the great toe particular-
ly in push off. Traumatic ruptures of these tendons would be
extremely rare except in cases of significant trauma of the foot
and ankle. Lacerations either of the posterior medial ankle or to
the inferomedial portion of the first metatarsal can predispose to
these injuries. With lacerations of the flexor digitorum longus
distal to the knot of Henry (at the middle of the first metatarsal)
the patient will exhibit inability to flex the distal phalanges of the
lesser toes. With lacerations of the flexor digitorum longus proxi-
mal to this level, the patient may still be able to flex the distal
phalanges due to an interconnection between the flexor hallucis
longus and the flexor digitorum longus. Paresthesias of the medi-
al border of the foot or the medial toes may be associated with
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these lacerations from injury of nearby sensory nerves. 
Like in the hand tendons, zones of injury have been described

for flexor hallucis longus tendon lacerations. In the foot there are
only three zones compared to the five zones of hand flexors. ED
physicians need to be aware that lacerations in Zone 3 (proximal
to the knot of Henry, or the middle of the first metatarsal) will
show proximal retraction and total loss of flexor function if not
repaired.92 Proper evaluation for possible tendon lacerations in
ED patients with foot/ankle lacerations is essential to not miss
these relatively uncommon injuries when they do occur. ED
treatment is the same as with extensor tendon injuries: consulta-
tion, irrigation, wound closure, antibiotic prophylaxis, and
tetanus booster if needed. 

Acute tendonitis of the flexor hallucis longus also can be seen
in the ED. It is caused by frequent forceful hyperplantarflexion
of the foot, and thus usually occurs in ballet dancers (dancer’s
tendonitis). Careful history may elicit a long prodrome of pain
under the first metatarsal or in the posterior ankle with extreme
plantar flexion of the foot. Patients may complain of an acute
“pop” followed by decrease pressure pushing off the great toe
and pain. Treatment consists of rest, NSAIDs, and a short course
of immobilization. 
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Physician CME Questions

191. Which of the following is involved in approximately 80% of inversion

injuries?

A. Posterior talofibular ligament

B. Anterior talofibular ligament

C. Tibiocalcaneal ligament

D. Deltoid ligament

E. Calcaneofibular ligament

192. Which of the following is/are limitations of the Ottawa ankle rules?

A. Five percent of patients not x-rayed in the ED will be found to

have fracture on follow-up.

B. The rules were not designed to detect fractures of the midfoot.

C. Rules were not developed for use with pediatric or elderly (> 55

years) patients. 

D. All of the above.

193. Regarding ankle dislocation:

A. Reduction should never be attempted in the ED due to the likeli-

hood of associated fracture.

B. It is relatively common with associated fracture.

C. The dislocation is described in terms of the proximal part, i.e.,

the position of the tibia relative to the talus and the foot.

D. Ankle films always should be acquired before a reduction is

attempted. 

E. All of the above

194. Deltoid ligament injury is important to recognize in the ED because:

A. isolated deltoid ligament injuries are common, and there is little

risk of associated injuries.

B. torn deltoid ligaments always are surgically repaired.

C. Grade II and III deltoid ligament injuries require longer 

immobilization periods (6-8 weeks).

D. All of the above
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CME Instructions

Physicians participate in this continuing medical education
program by reading the article, using the provided references for
further research, and studying the questions at the end of the
article. Participants should select what they believe to be the cor-
rect answers, then refer to the list of correct answers to evaluate
their knowledge. To clarify confusion surrounding any questions
answered incorrectly, please consult the source material. After
completing this activity, you must complete the evaluation form
that will be provided at the end of the semester and return it in
the reply envelope provided to receive a certificate of comple-
tion. When your evaluation is received, a certificate will be
mailed to you.

Sourcebook Guides You Through Final
EMTALA Rule

You and your facility waited more than a year for the final
revisions to the Emergency Medical Treatment and Labor Act
(EMTALA), but are they really good news?

Emergency department managers and practitioners, hospital
administrators, risk managers and others must quickly digest
this complex regulation and determine how the changes will
affect patient care. The revised regulation takes effect Nov. 10.

EMTALA: The Essential Guide to Compliance from Thom-
son American Health Consultants, publisher of Emergency
Medicine Reports, ED Management, ED Legal Letter, and Hos-
pital Risk Management, explains how the changes to EMTALA
will affect emergency departments and off-campus clinics. In-
depth articles, at-a-glance tables, and Q-and-As on real-life situ-
ations are presented, and key differences between the “old”
EMTALA and the new changes are succinctly explained.

Here are some of the vital questions you must be able to
answer to avoid violations and hefty fines:

* Do the revisions mean hospitals are less likely to be sued
under EMTALA?

* How does EMTALA apply during a disaster?
* What are the new requirements for maintaining on-call

lists?
* How does EMTALA apply to inpatients admitted through

the ED?
* What are the rules concerning off-campus clinics?

Edited by James R. Hubler, MD, JD, FACEP, FAAEM,
FCLM, attending physician and clinical assistant professor of
surgery, Department of Emergency Medicine, OSF Saint Fran-
cis Hospital and University of Illinois College of Medicine,
Peoria, and reviewed by Kay Ball, RN, MSA, CNOR, FAAN,
Perioperative Consultant/Educator, K&D Medical, Lewis Cen-
ter, OH, EMTALA: The Essential Guide to Compliance draws
on the knowledge and experience of physicians, nurses, ED
managers, medicolegal experts, and risk managers to cover the
EMTALA topics and questions that are most important to you,
your staff, and your facility.

EMTALA: The Essential Guide to Compliance also provides
18 AMA Category I CME credits and 18 nursing contact hours.

Order your copy today for the special price of $249! Call 
1-800-688-2421 to receive this valuable guide to the new
EMTALA. 



195. Which of the following are ankle fractures that require orthopedic

consult in the ED?

A. Maisonneuve fracture

B. Trimalleolar fracture 

C. Pilon fracture

D. All of the above

196. The “gold standard” imaging technique for ankle soft-tissue trauma

is:

A. CT.

B. plain x-ray.

C. MRI.

D. bone scan.

197. Which of the following is false concerning Achilles tendon rupture?

A. Ruptures typically occur in middle-aged men (weekend 

warriors).

B. The tendon tends to rupture at the insertion of the calf muscles.

C. Treatment can be surgical or non-surgical.

D. The Thompson test is clinically reliable to diagnose acute 

complete rupture.

198. One survey of ankle sprains in military cadets found what percent still

demonstrated residual dysfunction after six months?

A. 10%

B. 20%

C. 30%

D. 40%

199. The anterior drawer test examines the integrity of which ligament?

A. Calcaeofibular ligament

B. Anterior talofibular ligament

C. Posteriortalofibular ligament

D. All of the above

200. Functional instability refers to:

A. proven ligament tear.

B. the patient’s feeling that the ankle gives out during normal 

activity.

C. the patient’s feeling that the ankle gives out with exertion.

D. proven tendon rupture.

Answer Key:
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Audio Conference Clarifies 
Final EMTALA Regulations

The final version of the recently proposed changes to the
Emergency Medical Treatment and Labor Act (EMTALA) takes
effect on Nov. 10. 

To provide you with critical information on the updated regu-
lations from the Centers for Medicare and Medicaid Services,
Thomson American Health Consultants offers New EMTALA
Regulations: Are They Too Good to be True?—an audio confer-
ence on Tuesday, Oct. 21, from 2:30-3:30 p.m., EST.

While the new rule is intended to ease restrictions for hospi-
tals, it’s only good news if you implement it correctly. You still
could face violations, hefty fines, and misinterpretation.

* How do you provide emergency treatment during a 
national emergency?

* How does EMTALA apply to inpatients, including those 
admitted through the ED?

* What should be procedure regarding on-call lists?
* What’s the new rule regarding hospital-owned 

ambulances?
* How are off-campus clinics affected?
Ensure that you and your staff are prepared with straightfor-

ward advice from a panel of EMTALA experts. The program will
be presented by James R. Hubler, MD, JD, FACEP, FAAEM,
FCLM, attending physician and clinical assistant professor of sur-
gery, Department of Emergency Medicine, OSF Saint Francis
Hospital and University of Illinois College of Medicine in Peoria,
IL; and Robert A. Bitterman, MD, JD, FACEP, director of risk
management and managed care, Department of Emergency Medi-
cine, Carolinas Medical Center in Charlotte, NC.

Our expert advice will help you steer clear of potential pit-
falls. At the end of this audio conference, participants will be
able to:

* Compare previous EMTALA regulations with the final 
regulations;

* Identify several legal issues for a facility that might arise 
based on the final rule;

* Discuss at least three provisions of the final EMTALA 
regulation;

* Identify ways in which to initiate the required mandates 
of the final revisions.

Each participant can earn FREE CE or CME for one low facili-
ty fee. Invite as many participants as you wish to listen to the audio
conference for $249, and each participant will have the opportuni-
ty to earn 1 nursing contact hour or 1 AMA Category 1 CME cred-
it. The conference package also includes handouts, additional read-
ing, a free 48-hour replay of the live conference, and a CD record-
ing of the program. 

For more information, or to register, call Thomson American
Health Consultants’customer service department at (800) 688-2421
or (404) 262-5476, or e-mail customerservice@ahcpub.com. When
ordering, reference effort code: 83941.
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Ottawa Ankle Rules Differential Diagnosis of Ankle Sprain

THE RULES  

Ankle x-rays are ordered when there is:
• Bony tenderness along the posterior edge or distal 6 cm of 

either malleolus
• Inability to bear weight for at least two steps with each foot 

immediately after the injury and at the time of evaluation   

Foot x-rays are ordered when there is:
• Bony tenderness over the navicular or at the base of the fifth 

metatarsal 

THE EXCEPTIONS/LIMITATIONS

• Rules were developed only for patients age 18-55 years.
• Does not apply to pediatric patients.
• Mechanism of injury only applies to acute blunt trauma.
• Does not apply to subacute or chronic injuries
• Does not apply to injuries of hindfoot, forefoot

Classification of Ankle Sprains

GRADE SYMPTOMS SIGNS EXAMINATION TREATMENT 

I Mild pain, swelling Mild swelling    Negative stress test  RICE* 
Able to bear weight Follow-up in < 7 days

II Moderate pain, swelling Moderate swelling Anterior drawer (4-14 mm) Rigid splint 
Difficulty bearing weight and echymosis   Talar tilt (5-15°)  Follow-up in < 7 days

III    Severe pain, swelling   Severe swelling   Anterior drawer (>15 mm)  Rigid splint   
Unable to bear weight and echymosis   Talar tilt (> 15°)   Follow-up in < 7 days

* Rest, Ice, Compression, Elevation

COMMON, MORE EASILY DIAGNOSED AND TREATED 

• Lateral collateral ligament injury
•  Fracture of base of the fifth metatarsal
•  Achilles tendon injury 

LESS COMMON, MORE DIFFICULT TO DIAGNOSE AND TREAT

• Medial collateral (deltoid) ligament injury  
•  Syndesmosis ligament injury 
•  Talar dome fracture 
•  Talar neck fracture 
•  Fracture of posterior process of the talus 
•  Fracture of lateral process of the talus 
•  Fracture of anterior process of the calcaneus 
•  Tendon injury

Orthopedic Consultation of Ankle 
Fractures

EMERGENT (PATIENT NEEDS TO BE SEEN QUICKLY IN THE ED)*

•  Open fracture
•  Fracture/dislocation with vascular compromise
•  Fracture/dislocation with tenting of skin

RECOMMENDED (PATIENT OFTEN IS ADMITTED FOR REPAIR)

•  Tillaux and triplane fractures
•  Intra-articular fractures with displacement
•  Pilon fractures*
•  Trimalleolar fractures
•  Maisonneuve fractures 
•  Any fracture with significant disruption of the mortise

RECOMMENDED (PHONE CONSULTATION MAY SUFFICE)

•  Bimalleolar fractures
•  Minimally displaced medial or lateral malleolar fractures*

* Reduction by ED physician advised if orthopedist not 
immediately available.

Danis-Weber Ankle Fracture  
Classification

Type C

Type A

Type B

Type A fibular fractures are below the joint line and usually are
treated with casting alone. Type B fractures are at the joint line
and may or may not have associated syndesmotic ligament injury.
Type C fractures occur above the joint line and do have associat-
ed syndesmotic ligament damage requiring surgical repair.

Adapted from Pemdatabase.org. Foot and ankle fractures, Power
Point presentation. www.pemdatabase.org/files/Foot_and_Ankle_
Fractures2.ppt. Accessed 9/15/2003.

Two-Part Triplane Fracture (A) and 
Three-Part Triplane Fracture (B)

2a 2bA B

A. Note the three different planes of fracture: transverse (growth
plate), sagittal (epiphysis), and coronal (distal tibial metaphysis).
B. The difference from the two-part fracture is that the distal tibial
fragment is broken into two (or more) parts.

Used with permission from Heckman JD. Fractures and disloca-
tions of the foot. In: Rockwood CA, Green DP, Bucholz RW, eds.
Rockwood and Green’s Fractures in Adults. 3rd ed. Philadelphia:
JB Lippincott; 1995:1342-1346.

Location and Incidence of Achilles 
Rupture

14-24%

72-73%

4-14%

Used with permission from Caughlin MJ. Disorders of tendons. In:
Mann RA, Caughlin MJ, eds. Surgery of the Foot and Ankle.7th
ed. Philadelphia: Mosby; 1999:786-861.

Mechanisms of Injury in Achilles
Tendon Rupture

•  Dorsiflexion of the ankle against a contracting triceps surae 
muscle (i.e., stepping in a hole, tripping into a curb)

•  Pushing off of the weighted foot with the knee fully extended 
(i.e., lunging for a tennis shot)

•  Violent dorsiflexion against a plantarflexed ankle (i.e., fall from 
or jumping from a height)

The Thompson Test

In patients with intact Achilles tendons, squeezing the calf should
produce visible plantarflexion of the foot. Compare with the opposite
(normal) side. The test is not sensitive for cases of partial rupture.

Used with permission from Caughlin MJ. Disorders of tendons. In:
Mann RA, Caughlin MJ, eds. Surgery of the Foot and Ankle.7th
ed. Philadelphia: Mosby; 1999:786-861.

Loss of Kager’s Triangle with Acute
Rupture of Achilles Tendon

Kager’s
triangle

The triangle is seen on lateral plain films with intact Achilles tendons.
Acute rupture causes loss of the triangle’s normally clear borders.

Used with permission from Caughlin MJ. Disorders of tendons. In:
Mann RA, Caughlin MJ, eds. Surgery of the Foot and Ankle.7th ed.
Philadelphia: Mosby; 1999:786-861.
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