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SUMMARY

Background: Ankle fractures are common, with an
incidence of up to 174 cases per 100 000 adults per year.
Their correct classification and treatment are of decisive
importance for clinical outcome.

Method: Selective review of the literature.

Results: Ankle fractures are initially evaluated by physical
examination and then by x-ray. They can be classified
according to either the AO Foundation (Association for the
Study of Internal Fixation) or the Weber classification.
Dislocated fractures need emergency treatment with
immediate reduction; this is crucial for the prevention of
hypoperfusion and nerve damage. Weber A fractures can
usually be treated conservatively, while Weber B and C
fractures are usually treated with surgery. An evaluation of
the stability of the syndesmosis is important for anatomi-
cal reconstruction of the joint. Wound hematoma and
wound-edge necrosis are the most common complica-
tions, and the postoperative infection rate is 2%. Up to
10% of patients develop ankle arthrosis over the inter-
mediate or long term.

Conclusion: With properly chosen treatment, a good clini-
cal outcome can be achieved. The long-term objective is
to prevent post-traumatic ankle arthrosis. The evidence
level for optimal treatment strategies is low.
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ractures of the ankle joint are among the com-

monest fractures in adults, with an incidence of
up to 174 cases per 100 000 persons per year (1). For
a good long-term functional outcome to be achieved,
reliable early evaluation is crucial so that it can be
determined whether the problem is a distorsion
(sprain), ligament rupture, bony ligament avulsion,
or fracture of the talocrural joint. The proper treat-
ment is chosen on the basis of the mechanism of the
accident and the correct classification of the injury
and accompanying soft-tissue damage. The goal of
treatment is to enable the patient to put his or her full
weight on the joint once again without pain and to
prevent permanent damage.

Learning objectives
This review should enable readers to recognize and
classify the different types of ankle fracture reliably
and to pursue the proper further diagnostic evalu-
ation for each type. It also includes an overview and
assessment of the various treatment options on the
basis of selected articles from the literature.

This article is mainly concerned with fractures and
therefore does not contain a detailed discussion of
ligamentous injuries.

Relevant anatomy

The talocrural joint is the junction of three bony
structures: the distal ends of the tibia and fibula and
the trochlea of the talus. The tibia and fibula are elas-
tically bound in the fork of the ankle joint by the
ligamentous structures of the syndesmosis (interos-
seous membrane; anterior, posterior, and transverse
tibiofibular ligaments) (1, 2). Powerful collateral
ligaments stabilize the joint against stress from the

Incidence

Ankle fractures are among the more common
fractures in adults, with an incidence of up to
174 cases per 100 000 adults per year.
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sides: laterally, the anterior fibulotalar ligament
(AFTL), fibulocalcanear ligament (FCL), and poste-
rior fibulotalar ligament (PFTL), and, medially, the
broad fan of the deltoid ligament and the plantar
calcaneonavicular ligament (spring ligament), whose
medial border is blended with the forepart of the
deltoid ligament. Because the talus is asymmetri-
cally shaped, movement in the ankle joint is not a
pure hinge movement, but rather a rotatory hinging
movement around the helical axis of the joint (3).
Precise congruence of the ankle joint is essential for
its proper function, and thus malpositions of trau-
matic origin have major adverse effects, as they alter
the biomechanics of the joint and cause pathological
compressive stress (4, 5).

Ankle fractures are generally to be regarded as
joint fractures even if there is no fracture cleft in any
of the articular surfaces of the joint. For the ankle
joint in particular, non-anatomical reductions and
restraints lead to premature degeneration of the joint.
Thus, proper anatomical reconstruction—generally
involving surgery—is needed to prevent post-
traumatic degeneration over the long term.

Epidemiology and etiology

According to data for the year 2008 from the AOK (a
large health-insurance carrier in Germany), ankle
fractures cause nearly one million days off from work
for every 100 000 insurees per year (6). In 2011, there
were nearly 75 000 hospitalizations for ankle frac-
tures in Germany (7). An evaluation of ICD-10 data
for inpatient treatment in Sweden over a period of 17
years revealed an incidence of 71 cases per 100 000
person-years. Nearly 60% of the affected patients
were women, and the mean age of all patients was 52
years. Slightly more than half of all such fractures
were due to falls, and 20% to traffic accidents (8, 9).

Physical examination

In our experience, it is hard to distinguish an ankle
fracture from a ligamentous injury reliably on the
basis of the initial physical examination alone. Clues
to a probable ankle fracture include swelling, hema-
toma formation, and tenderness to pressure over the
medial and/or lateral malleolus or over the proximal
head of the fibula (high fibular fracture, the so-called
Maisonneuve injury). Moreover, further associated
bony injuries should be ruled out by palpation of the
talus, the calcaneus, the navicular bone, the mid-

Physical examination

Clues to a probable ankle fracture include
swelling, hematoma formation, and tenderness
to pressure over the medial and/or lateral mal-
leolus or over the proximal head of the fibula.

tarsal (Chopart) joint, and the base of the fifth
metatarsal bone for possible crepitation or local ten-
derness. As in all dislocated fractures, grossly visible
malposition of the joint is an indication for immedi-
ate reduction with manual axial traction under
adequate analgesia, followed by restraint of the joint
in a splint. Characterization of the associated soft-
tissue damage and the exclusion of compartment
syndrome are important considerations for the
planning of further treatment (10).

Radiological evaluation
If a fracture or a sprain with ligamentous instability
is suspected, radiological evaluation is needed in
practically all cases. The Ottawa Ankle Rules repre-
sent an attempt to hold the performance of imaging
studies down to a clinically necessary minimum, in
view of limited resources; they do not correspond to
the diagnostic standard in Europe, however (11). The
radiation dose (which is low) and the costs of x-rays
are much less important than the risk of missing a
bony ligament avulsion or an osteochondral lesion.
We therefore recommend the following procedure,
which is at variance with the Ottawa Ankle Rules in
some respects: Standard x-ray imaging of the ankle
joint should be performed in two directions, antero-
posterior (a-p, the so-called mortise view) and lat-
eral. If a fracture is suspected, the foot and the joint
should be imaged without weight-bearing—in
contrast to the weight-bearing views that are gen-
erally obtained with the patient standing in elective
cases. Depending on the associated injuries that may
be suspected, an additional dorsoplantar view or a
lateral image of the foot may be indicated. Moreover,
a Saltzman view can provide important information
about the inframalleolar alignment (12). As in all
fractures involving a joint line, computed tomog-
raphy (CT) can be very helpful for precise evaluation (13).
Magnetic resonance imaging (MRI) is not indi-
cated for the acute assessment of suspected fractures
(14), but is often useful later on as an additional tool
for the assessment of potential cartilaginous or liga-
mentous injuries. A standardized procedure should
be followed for the reading and reporting of ankle
images (Figure 1). This is crucially important, be-
cause the first physician to deal with the patient is
often a relatively young and inexperienced resident
on call, and standardization helps ensure that no
bony injuries will be overlooked.

Radiological evaluation

As in all fractures involving a joint line,
computed tomography (CT) can be very helpful
for precise evaluation.
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Figure 1: Algorithm for assessment of

anteroposterior and lateral x-rays of the

ankle.

1. inspection around the fibula (yellow)

2. inspection around the tibia (pink)

3. inspection around the talus (purple)

4. check tibiotalar distance

5. check fibulotalar distance

6. final check of tibiotalar and fibulotalar
joint congruence

7. inspection around the fibula

8. inspection around the tibia

9. inspection around the talus and
calcaneus

10. check tibiotalar joint congruence

11. check cyma line (Chopart joint line)

The classification of soft-tissue injuries and
fractures

In the German-speaking countries, soft-tissue injuries
in the ankle region accompanying closed fractures are
usually classified as described by Tscherne and
Oestern, while those accompanying open fractures
(which are rare in this joint) are classified as described
by Gustilo (eTable) (15-17).

In routine clinical practice, the fracture itself is
generally classified purely descriptively as a uni-,
bi-, or trimalleolar fracture. This rough classifi-
cation, however, gives too little information about
the mechanics of the fracture. In contrast, the oft-
cited classification of Lauge-Hansen makes sense in
terms of the underlying pathological mechanisms
and is suitable for use in an academic setting, but we
find it too complicated for routine use (18).

We therefore prefer the expanded Danis-Weber
classification issued by the Association for the Study
of Internal Fixation (AO Foundation) (eFigure)(19,
20).

Classification

In the German-speaking countries, soft-tissue
injuries around closed ankle fractures are usually
classified as described by Tscherne and Oestern,
while those around open ankle fractures (which
are rare) are classified as described by Gustilo.
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According to this scheme, a lateral malleolar frac-
ture below the syndesmosis is designated a type A
injury; a fracture at the level of the syndesmosis, a
type B injury; and a fracture above the syndesmosis,
a type C injury. The Maisonneuve fracture is a
special case, as it involves a high fracture of the fibu-
la, typically below the fibular head, that is usually
caused by an indirect pronation mechanism. In this
type of fracture, the ankle joint is destabilized by a
tear of the entire interosseous membrane of the lower
leg, the syndesmosis, and the deltoid ligament.

Thus, a Maisonneuve fracture can also be considered
a type of ankle-joint fracture—all the more so because it
is often accompanied by bony avulsion of the posterior
syndesmosis on the dorsal side of the distal portion of
the tibia (the so-called Volkmann fragment).

An anterior avulsion of the syndesmosis on the
ventral side of the tibia is called a Tillaux-Chaput
fragment (only in adolescents), while an avulsion on
the fibular side of the ventral syndesmosis is called a
Wagstaffe fragment (21, 22).

Expanded Danis-Weber classification

A lateral malleolar fracture below the syndes-

mosis is called a type A injury; a fracture at the
level of the syndesmosis, a type B injury; and a
fracture above the syndesmosis, a type C injury.
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Figure 2:

A dislocated ankle
fracture (x-rays in
two planes)

duds

Emergency treatment

Emergency treatment begins with immediate clinical
examination of the entire, unclothed lower limb, which
enables assessment of the state of the soft tissues, the
perfusion status, and possible nerve injuries. In cases of
obvious malposition, immediate reduction is indicated;
this is to be done by traction along the long axis under
appropriate analgesia to minimize pain. It is unaccept-
able for a patient to be delivered to the hospital by the
emergency medical services with an obviously dis-
located joint (Figure 2) without any attempt at reduc-
tion, regardless of the specialty qualifications of the
physician in the emergency response team. In our
experience, patients generally cannot be harmed to any
significant extent either by a successfully executed re-
duction or by an unsuccessful attempt; on the other
hand, if the joint is left in its dislocated state, the soft-
tissue injury may worsen irreversibly. This can lead, in
turn, to a delay of surgery in the best case, or, in the
worst case, to internal pressure necrosis with further
sequelae up to and including amputation (Figure 3).
Moreover, the leg must be assessed for soft-tissue

Emergency treatment

Whenever a fracture is suspected, e.g., when
the joint is painful and its mobility is limited,
stabilization of the joint with a splint is obliga-
tory unless and until a fracture is ruled out.

pressure, peripheral perfusion, and motor and sensory
function to rule out a potential compartment syndrome.

Whenever a fracture is suspected, e.g., when the
joint is painful and its mobility is limited, stabiliza-
tion of the joint with a splint is obligatory unless and
until a fracture is ruled out. Cooling of the joint
should be undertaken with caution, if at all, to avoid
cold injury to the soft tissues (23). The formal evi-
dence level for the optimal emergency treatment of
ankle fractures is low by the currently accepted cri-
teria of evidence-based medicine.

Treatment indications and options

When an ankle fracture has been diagnosed, the
choice of a suitable treatment depends not only on
the fracture type and associated injuries, but also on
the patient’s other medical conditions, and any treat-
ment can only be provided with the patient’s in-
formed consent (7able). In the rest of this article, we
present the main decision criteria and a clinical
approach to treatment that we have found useful in
practice. It is important to note that, at present,

Treatment indications and options

When an ankle fracture has been diagnosed,
the choice of treatment depends not only on the
fracture type and associated injuries, but also
on accompanying medical conditions. All treat-
ments require the patient’s informed consent.
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decisions to operate or not to operate are supported
only by low-level evidence. The results of several
randomized trials that are currently in progress
should become available in the near future (24).

Conservative treatment

In principle, any stable fracture with non-displaced
or only slightly displaced fragments can be treated
conservatively. The procedure to be followed de-
pends mainly on patient compliance. Type A frac-
tures need not be immobilized in a cast, but can
rather be treated like external ligament ruptures in a
stabilizing ankle orthosis for early function with
pain-adapted full weight-bearing.

All fractures that are not of type A should be treated
in a so-called walker or vacuum shoe. Leg casts made
of plaster or a synthetic material are relatively uncom-
fortable for the patient and therefore, in our opinion,
obsolete. Over a period of six weeks, the patient should
be mobilized in a walker for pain-adapted full weight-
bearing (25). The orthosis stays on at night. If the
patient cannot bring full weight to bear on the ankle
because of the fracture type or because of pain, the
administration of an antithrombotic drug during this
period should be considered (26).

The potential complications of conservative treat-
ment include the displacement of fragments and
widening of the ankle fork during the further course.
We therefore recommend obtaining follow-up x-rays
4,7, 11, and 30 days after the causative trauma.

Depending on the overall findings, it may be
entirely reasonable to treat a fracture conservatively
and to accept healing in an imperfect position in an
elderly or multimorbid patient, if the risk of surgery
is judged to be high (27). In such cases as well, the
joint is generally immobilized with a walker or a
vacuum shoe.

Surgical treatment
Surgery is indicated for the following types of
fracture (AO Foundation classification):

® grossly dislocated AO-44A-1 fractures

® displaced and unstable AO-44A-2 and 44A-3

fractures

® dislocated AO-44B-1 fractures

® all other fractures from AO-44B-1.2 and up.

Every ankle fracture is, by definition, a joint
fracture. The goals of surgery are, therefore, always
the smooth anatomical reconstruction of the joint

Elderly patients

Depending on the overall findings, it may be
entirely reasonable to treat a fracture conser-
vatively and to accept healing in an imperfect
position in an elderly or multimorbid patient, if
the risk of surgery is judged to be high.
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Figure 3: Ulcerative tissue defects due to pressure from within in longstanding, untreated,

non-repositioned ankle fractures

surface and the protection of the injured ligamentous
structures to enable early postoperative functional
therapy of the joint. Malalignment of the joint is more
common, however, than direct injury to the tibial,
talar, or fibular joint surface. The reconstruction of
the joint surface in such cases therefore, initially,
involves the correct setting of the length, axis, and ro-
tation of the fibula and of the tibiotalar and fibulotalar
distances, as well as the reduction of Volkmann’s
triangle, if necessary. If the obligatory x-ray check

Surgical treatment

The goals of surgery are always the smooth
anatomical reconstruction of the joint surface
and the protection of the injured ligamentous
structures to enable early postoperative
functional therapy of the joint.
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Complications of ankle fractures
Conservative short-term compartment syndrome fasciotomy
dislocation osteosynthesis
inner pressure ulceration osteosynthesis, arthrodesis, plastic surgical coverage
CRPS pain therapy, plexus block
long-term pain arthrodesis, ankle prosthesis
limited range of motion arthrodesis, ankle prosthesis
Surgical short-term compartment syndrome fasciotomy
wound hematoma wound revision
impaired wound healing, infection | wound revision
dislocation reoperation
malpositioned screw(s) reoperation
inadequate reduction reoperation
CRPS pain therapy, plexus block
long-term non-union resection and bone grafting
malposition correction osteotomy, arthrodesis, ankle prosthesis
impingement syndrome arthroscopy
limited range of motion arthrodesis, ankle prosthesis
arthrosis arthrodesis, ankle prosthesis

CRPS, complex regional pain syndrome

after reduction and casting of the fracture reveals that
the proper position of the joint cannot be maintained,
then reduction should be performed again under gen-
eral anesthesia and the fracture should be temporarily
or definitively set.

The timing of definitive surgical treatment depends
mainly on the soft-tissue findings. Immediate, definitive
surgery is possible only if the soft tissues are not critically
vulnerable. This is generally the case only within a
temporal window of a few hours after the traumatic event.

In all other cases, surgery should be deferred until
swelling around the joint has subsided and wrinkles
have reappeared in the skin. If surgery is performed
while the soft tissues are still swollen, it may be
technically impossible to close the wound without
excessive tension. This, in turn, elevates the risk of
wound-edge necrosis and wound infection.

The timing of surgery

The timing of definitive surgical treatment
depends mainly on the soft-tissue findings. Imme-
diate, definitive surgery is possible only if the soft
tissues are not critically vulnerable; this is usually
true only for a few hours after the trauma.

Surgical technique

Surgery is usually performed with the patient supine, in
either general or regional anesthesia. The prophylactic
administration of antibiotics before surgery is standard
procedure (28). A tourniquet is used, or not, depending
on the surgeon’s personal preference, as tourniquets have
not been shown to shorten the operative time or to make
the outcome any better or worse (29). The management
of the soft tissues is very important for the patient’s
postoperative recovery (30). The plates and screws
usually used in Germany are part of what is called the
“small-fragment instrumentarium” and are made nearly
entirely of titanium, except for the wires.

Ankle arthroscopy before the osteosynthetic pro-
cedure, or as a preliminary part of it, may help the
surgeon discover hidden osteochondral lesions and
check the anatomical reduction (31).

Arthroscopy as an adjunct to surgery

Ankle arthroscopy before the osteosynthetic
procedure, or as a preliminary part of it, may
help the surgeon discover hidden osteochondral
lesions and check the anatomical reduction.
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The removal of osteosynthetic material is medi-
cally indicated only if it protrudes painfully beneath
the intact skin, or if beginning ulceration is present
after complete bony fusion (32). In the absence of an
obligatory medical indication, the required informed
consent for such operations is analogous to that
which must be obtained before elective cosmetic
procedures.

AO/Danis-Weber type A fractures
An isolated type A fracture of the lateral malleolus
should only be treated with open reduction and inter-
nal fixation (ORIF) if there are dislocated fragments
and/or joint involvement.

Displaced fractures of the medial malleolus are
usually located at the angle of the joint in the area of
transition to the tibial joint surface. Without treat-
ment, the talus swings into a varus malposition over
the patient’s further course. Depending on the find-
ings, the joint surface can be reconstructed by open
or closed reduction. The reduction is held together
by two small cannulated or conventional small-
fragment traction screws. Alternatively, tension-
band wiring can be used.

AO/Danis-Weber type B fractures

A Weber type B fracture may be an isolated fibular
fracture or a fracture of the lateral malleolus com-
bined with a fracture of the medial malleolus (a so-
called bimalleolar fracture) or a Volkmann’s triangle.
The fibula is anatomically reduced (with special
attention to proper length) through a standard longi-
tudinal incision with longitudinal traction and, if
necessary, rotation. The reduction is secured with a
pointed reduction forceps or a fracture reduction
forceps. The traction screw through the fracture is
placed as nearly perpendicular to the fracture plane
as possible to enable interfragmentary compression.
The reduction is further secured and stabilized with a
one-third tubular plate (neutralization plate), which
is modeled to the bone and then fixed above and
below the fracture with screws. In biomechanical
terms, this plate serves as a strut or prop; a thin plate
that can easily be bent with manual pressure suffices.
If the fibula is broken in multiple fragments, no trac-
tion screw is used. Modern, anatomical, partly angle-
stable implants are now commercially available that
make reduction technically simpler. The syndesmo-
sis should also be tested for injury (see also below
under “Injuries of the syndesmosis”).

AO/Danis-Weber type A fractures

An isolated type A fracture of the lateral

malleolus should only be treated with open re-
duction and internal fixation (ORIF) if there are
dislocated fragments and/or joint involvement.
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The medial malleolus and Volkmann’s triangle are
fixed in place in analogous manner to the procedure
described below for type C fractures.

AO/Danis-Weber type C fractures

The operative technique is essentially the same as
that for type B fractures. An ankle-stable plate can be
used instead of a one-third tubular plate depending
on the involvement of the joint. This is particularly
useful if there is a long fracture zone with multiple
fragments. The so-called Maisonneuve fracture, a
high Weber type C fracture under the fibular head, is
a special case: in many such injuries, the syndesmo-
sis and the interosseous membrane are torn and the
fork of the ankle is, therefore, unstable. The fibula
has to be positioned into the fibular notch. The
Maisonneuve fracture itself, however, is usually not
treated with an osteosynthesis.

Injuries of the syndesmosis

In any type B or C fracture, the ankle should be posi-
tioned intraoperatively in 20° of internal rotation and
pulled laterally with a retractor hook to test the
stability of the syndesmosis. Lateralization of the
talus, i.e., widening of the tibiofibular cleft or of the
talotibial joint space medially, implies a biomechan-
ically relevant rupture of the syndesmosis leading to
instability. In such cases, the fibula has to be posi-
tioned into the fibular notch; a 3D image intensifier
can be used to good effect to check the accuracy of
the reduction. It is usually accomplished with a
pointed reduction forceps and an at least tricortical
positioning screw (33).

The positioning screw is not a traction screw. No
pressure may be placed on the joint. The screw is
usually placed about 2 cm above the tibial joint cleft
in a 30° orientation, from lateral-fibular to tibial-
ventromedial. Avulsed bone fragments, such as a
Wagstaffe fragment or a tubercle of Chaput, are put
back in place with screws. Volkmann’s triangle—a
dorsal avulsion of the syndesmosis—should be
repaired with one or two traction screws placed from
the ventral side if more than 25% of the joint surface
is involved.

Treatment with positioning screws carries the dis-
advantage that weight-bearing on the affected limb
must be restricted for ca. six weeks (partial weight-
bearing up to a maximum of 10-20 kg). At the end of
this period, the syndesmosis is assumed to have

Injuries of the syndesmosis

In any type B or C fracture, the ankle should be
positioned intraoperatively in 20° of internal
rotation and pulled laterally with a retractor
hook to test the stability of the syndesmosis.
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healed and the positioning screw can be removed.
According to some studies, the positioning screw
should be removed only if the patient is sympomatic
(34); yet screws that are left in situ very often break,
making the secondary removal of osteosynthetic ma-
terial much more difficult (35). For high-performance
athletes in particular, this generally implies an inter-
ruption of training for six weeks. Full weight-bearing
in the presence of an indwelling positioning screw
can cause stress-related complications up to and
including a distal tibial fracture. Modern dynamic
stabilization systems have shown promising results in
the clinical trials that have been performed to date,
but no definitive assessment is yet possible (36-39).
The formal evidence level for the superiority of either
conservative or surgical treatment is low at present
and will remain so until better evidence is available
(24).

Difficult indications: treatment in the

setting of major accompanying disease
Decisions about treatment are often difficult for pa-
tients with diabetes and peripheral artery occlusive
disease (PAOD), as well as for elderly patients with
osteoporosis or “parchment skin.” In these groups,
the rate of wound infection is markedly elevated, to
as much as 10% of all cases (40). In our experience,
it can also be difficult to anchor a serviceable osteo-
synthesis in “soft” bone. Even if the operation itself
is successful, poor compliance with weight-bearing
after surgery after surgery can destroy the patient’s
chances of complication-free healing. In such situ-
ations, the immediate postoperative application of a
walker or cast can be very helpful.

Pichl and Hoffmann have developed a highly
practical algorithm for decision-making for elderly
patients. The choice of treatment options, ranging
from conservative or minimally invasive treatment
all the way to plate osteosynthesis or external fixa-
tion, is allowed to depend on the state of the sur-
rounding soft tissues, bone quality, and predicted
compliance (el).

Complications
Acute complications
The most common complications in the immediate
postoperative period are wound hematoma and
wound-edge necrosis. In doubtful cases, operative
revision should be performed early and over a suffi-

Acute complications

The most common complications in the
immediate postoperative period are wound
hematoma and wound-edge necrosis.

ciently wide area, in order to prevent infection and
the development of larger defects that may, in the
end, need plastic surgery to repair. The postoperative
infection rate is up to 2%. If wound healing is inad-
equate (sometimes with exposure of screws or
plates), the osteosynthetic material should be
removed (40). All exposed osteosynthetic material,
i.e., material that is not covered by vital soft tissue,
is considered infected per se. To wait for closure by
second intention in such cases is contraindicated
and, indeed, negligent.

In 2007, SooHoo published complication rates for
various complications in a collective of 57 000 frac-
tures. The frequency of pulmonary embolism was
0.34%, while the rate of wound infection was 1.44%
and that of surgical revision was 0.82% (these three
complications have been designated as occasional,
common, and occasional, respectively, by the
German Federal Institute for Drugs and Medical
Devices—Bundesinstitut fiir Arzneimittel und Medi-
zinprodukte, BfArM). The complication rate rises
with increasing complexity of the injury and with
increasing age (e2).

Long-term complications

Ankle arthrosis is the most serious long-term com-
plication of ankle fractures (e3). Once all conser-
vative treatments, including orthopedic shoes, have
been tried, ankle arthrosis may need to be treated
with a prosthetic ankle joint or an ankle arthrodesis
(e3). According to Horisberger et al., the main risk
factors for post-traumatic arthrosis are the type of
fracture, impaired healing, the age of the patient at
the time of the accident, and inadequate reconstruc-
tion of the joint surfaces and the ankle fork (includ-
ing reconstruction in a varus or valgus malposition).
In general, as many as 10% of all patients with an
ankle fracture develop symptomatic ankle arthrosis
over the intermediate or long term (e3—e5).

Postoperative treatment and rehabilitation
Adequate antithrombotic treatment should be given
until full weight-bearing and full mobilization have
been achieved.

In conservative treatment, the ankle is immobi-
lized in a leg orthosis. This permits pain-adapted full
weight-bearing in nearly all patients.

After surgery, inpatient rehabilitation is usually
not indicated. Young and mobile patients with good

Postoperative treatment and rehabilitation
In conservative treatment, the ankle is
immobilized in a leg orthosis. This permits
pain-adapted full weight-bearing in nearly all
patients.
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ankle mobility and without any ligamentous injury
may need instruction in incremental weight-bearing
or a “walking school” program. Most patients need
early postoperative functional treatment with phy-
siotherapeutic guidance to improve joint function
and proprioception and to promote the regression of
swelling (lymph drainage). Patients who have
fractures combined with ligamentous injuries are
particularly in need of proprioceptive physiotherapy
to protect them from the risk of chronic ankle insta-
bility. Normally, a walker is not applied postoper-
atively, so that active and passive ankle motion is
possible at all times. While the patient is still in the
hospital, as soon as the state of the wound permits
weight-bearing, partial weight-bearing up to 10-20
kg is initiated. After six weeks of partial weight-
bearing, a follow-up x-ray, and removal of posi-
tioning screws (if indicated), weight-bearing is
incrementally increased in steps of 10 kg per week.
As a rule, full weight-bearing and full participation
in work and recreational sports are possible 12-16
weeks after the injury, or sooner in high-perfor-
mance athletes. The level of evidence for optimal
postoperative treatment is still low at present (€6).
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Please answer the following questions to participate in our certified Continuing Medical Education
program. Only one answer is possible per question. Please select the answer that is most appropriate.

Question 1

The ankle joint is formed by the distal ends of the tibia

and fibula and the trochlea of the talus. What structures

stabilize it medially?

a) The anterior fibulotalar ligament (AFTL), the fibulocal-
canear ligament (FCL), and the posterior fibulotalar
ligament (PFTL).

b) The wide fan of the deltoid ligament and the plantar
cal-caneonavicular ligament (spring ligament), which is
functionally a part of it.

¢) The ligamentous structure of the syndesmosis.

d) The flexor hallucis longus and peroneus tertius muscles.

e) The ankle joint is a pure hinge joint with only two degrees
of freedom and thus does not need medial stabilization.

Question 2

A 34-year-old man is injured in a fall from a motorcycle.

An emergency physician on the scene notes an obvious

malposition of the ankle joint. What should be done?

a) Hemostasis with a pressure dressing as the first priority

b) Fracture immobilization in a splint to prevent nerve injury

c) Immediate reduction by longitudinal traction with
situationally appropriate analgesia

d) Immediate cooling to keep swelling down and enable early
surgery

e) Application of an elastic pressure dressing to prevent further
swelling; reduction only by a board-certified orthopedist/
traumatologist

Question 3

A 22-year-old physical-education student arrives in the

emergency room at 9 p.m. after being injured in a

volleyball game (national league). She has sustained a

supination injury by landing on the right ankle after

jumping up to block a ball at the net. Her ankle is only
mildly swollen above the lateral malleolus, but she can
only walk with a hobbling gait, with help from her
coach. What considerations apply to the initial
diagnostic evaluation?

a) Because of the patient’s age, an MRI scan should be
obtained at once to exclude a ligamentous injury.

b) Ligamentous avulsion is unlikely in a supination injury
and, therefore, no imaging is needed.

¢) On initial physical examination, before any imaging is
done, the ankle should be extensively and forcefully tested
for instability of the lateral ligaments. If no instability is
evident, an x-ray is unnecessary.

d) The physical examination should be performed delicately,
and anteroposterior (fork view) and lateral plain films of
the ankle should be obtained.

e) In Europe, CT scanning is standard in primary evaluation
because there may be an accompanying midfoot injury.
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Question 4

The patient from Question 3 is found to have a dislo-

cated, displaced AO/Danis—Weber type B fracture and

surgery is judged to be indicated. The soft tissues are
not in critical condition or swollen; skin wrinkles are
seen. What treatment should be provided, and with what
goal?

a) Treatment with external fixation now and with plate osteo-
synthesis in approximately 14 days.

b) Anatomical reduction of the ankle fork and anatomical
reconstruction of the length, axis, and rotation of the fibula
as well as of the tibiotalar and fibulotalar distances.

c) Plate osteosynthesis and coverage of soft tissues that
cannot be reapproximated with a vacuum dressing.

d) Image-guided reduction without surgery is adequate for
this patient, obviating the need for skin incisions for the
arthroscopy portals.

e) In the treatment of AO/Danis—Weber type B fractures,
plate systems are too costly and should not be used.

Question 5

Before signing the consent form, the patient asks again

about the risks of the operation. What risks should she

be told about?

a) Systemic complications such as pulmonary embolism are
very common after surgery for ankle fractures, even in
young, otherwise healthy patients.

b) The rate of infection is as high as 2% even if antibiotics
are given as specified in the applicable guidelines.

c) In the ankle, unlike the hip and knee, post-traumatic
arthrosis is very rare, even over the long term.

d) Wound hematomas and wound-edge necroses can be
omitted from the informed-consent discussion, as this
patient’s injury is covered by good soft tissue.

e) There is no need to mention general surgical risks,
because the operation is expected to be short.

Question 6

This patient’s operation proceeds without complication.

Two days later, she walks sturdily on crutches as

instructed by a physiotherapist. What should her further

treatment consist of?

a) Until full weight-bearing is achieved, she should be given
subcutaneous injections of a low-molecular-weight
heparin in a weight-adapted dose to prevent thrombosis.

b) She should have inpatient rehabilitation to lessen the
chance of long-term disability.

c) If a positioning screw is used, it should be removed after
no less than 12 weeks.

d) She should wear a forefoot-sparing shoe for 12 weeks.

e) To protect the soft tissues, a plaster cast should be applied
after surgery and kept on for at least 6 weeks.
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Question 7

When can a patient with an ankle injury typically resume
full weight-bearing and normal activity at work and in
sports?

a) In 1-2 weeks

b) In 4-6 weeks

c) In 12-16 weeks

d) In 20 months

e)In a year

Question 8

What is the appropriate treatment of an isolated type A
fracture of the lateral malleolus with a dislocated
fragment?

a) This type of fracture generally heals without treatment.
b) A modern, dynamic stabilization system should be used.
c) Open reduction and internal fixation is appropriate.

d) A syndesmotic positioning screw should be used.

e) An angle-stable plate should be used.

Question 9
A lateral malleolar fracture below the syndesmosis is what
type of injury in the expanded Danis—Weber classification?

Question 10

What is required for a metal removal procedure that is not
medically indicated?

a) Immediate postoperative rehabilitation

b) Informed consent as for an elective cosmetic procedure

c) Referral from the prior operating surgeon

d) A doctor’s certificate

e) Advance approval by the health-insurance carrier
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