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anteriorly for stability especially while bearing weight
(Orthopaedia Main, 2007; see Figure 1).

Ligaments that support the distal tibia are the
tibiofibular ligament, including the anterior, posterior,
and transverse portions; the interosseous ligament; and
the deltoid ligament that is divided into superficial and
deep portions (Orthopaedia Main, 2007; see Figure 2).

MECHANISM OF INJURY

Approximately 7%–10% of all tibia fractures present as
pilon fractures (Egol, Koval, & Zuckerman, 2010) and
comprise less than 1% of all lower extremity fractures
(Sands et al., 1998). Most pilon fractures are a result of very
high energy trauma such as a fall from a significant height,
motor vehicle collisions, motorcycle accidents, and indus-
trial mishaps (Barei, 2010; Egol et al., 2010). With the ad-
vent of improved life-saving automotive restraints, there
has been a resultant increased incidence of axial load-type
intra-articular distal tibia fractures that challenge or-
thopaedists and trauma surgeons (Barei & Nork, 2008).

Axial compression and other high-energy injuries cause
the talus to be directed forcefully into the plafond impact-
ing the articular surface to varying degrees. Plantar flexion
primarily results in posterior plafond injuries, dorsiflexion
usually results in damage to the anterior plafond, and a
neutral position commonly results in anterior and poste-
rior fracture fragments (Barei, 2010; Egol et al., 2010).
Patients may present with nondisplaced intra-articular
fractures, or there could be significant comminution ex-
tending into the metaphysis with intra-articular debris.
Because of the mechanism of injury, the fibula is frequently
fractured with comminution as well (Barei & Nork, 2008).

PHYSICAL ASSESSMENT

Because these fractures are caused by considerable force,
the main priority for a patient with a pilon fracture is their
ABCs (airway, breathing, and circulation). Secondary and

Pilon or plafond fractures occur in the distal portion of the
tibia. These fractures are commonly the result of high-energy
trauma and are associated with increased morbidity due to
their complicated nature and location. Thorough assess-
ment, including soft tissue involvement and immediate joint
reduction, are the cornerstones of care prior to surgical
treatment determination. This article will provide an
overview of anatomy, mechanism of injury, physical assess-
ment, presentation of fracture types, imaging studies, and
treatments. Issues affecting surgical decision-making, fac-
tors affecting morbidity, complications, nursing implications,
and rehabilitation will also be discussed.

P
ilon or plafond fractures are the result of high-
energy trauma due to rotational or axial-loading
forces (Barei & Nork, 2008). These types of frac-
tures can be very challenging to the orthopaedic

surgeon because of the intra-articular nature, coexistent
soft tissue injuries, and other body systems involved
(Manca et al., 2002).

The term pilon is often used interchangeably with
“plafond” when discussing these distal tibia fractures.
The word pilon, which is derived from the French lan-
guage, was introduced by Destot in 1911 (Barei & Nork,
2008). This refers to a pestle, which is a club-shaped tool
for mashing or grinding substances in a mortar or using
a large bar to stamp or pound vertically. A pilon fracture
describes the motion of the talus acting like a hammer
or pestle as it crashes into the tibial plafond. Destot de-
scribed these fractures as “explosive injuries” (Sands et al.,
1998) and subsequently, as noted in Orthopaedia Main
(2007) and Barei (2010), they have also described these
injuries as “explosion fractures.”

Anatomy
Plafond, loosely termed, means ceiling or dome. The tib-
ial plafond is the ceiling or dome over the talus (Barei,
2010; see Figure 1). This creates a smooth surface, allow-
ing the talus to articulate with the distal tibia. While pilon
and plafond are used interchangeably, one describes an
action and the other an entity. The ankle joint is formed
by the tibial plafond superiorly, the talus inferiorly, and
the malleoli medially, laterally, and posteriorly (Michelson,
2003; see Figure 2). In the sagittal plane, the plafond is
concave and in the coronal plane, it is convex. It is wider
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tertiary surveys should be performed by trained trauma
professionals. In several reports, between 27% and 51% of
patients with tibial plafond fractures had other major sys-
tem injuries (Barei, 2010; Egol et al., 2010). Obtaining a
thorough history (when possible) gives the surgeon the in-
formation needed to determine the magnitude of the in-
jury and to begin to formulate a surgical plan.

Examination of the ankle needs to be done in a logical
and systematic fashion (Barei & Nork, 2008). One should
note the degree of swelling, contusion severity, presence
of abrasions or open wounds, and early blister formation.
Fracture blisters can occur within hours or up to 2–3 days
postinjury (Barei, 2010). Compartment syndrome should
be ruled out during the initial examination using repeat
serial examinations as well. To check the circulatory sta-
tus of the foot, pedal pulses should be palpated or a
Doppler ultrasound should be utilized. One should also
note the temperature and color of the foot using the con-
tralateral side, if able, for comparison (Barei & Nork,
2008). The dorsal and plantar aspects of the foot should
be examined for sensation again using the unaffected foot

as needed for baseline comparison. Particular attention
should also be given to the ipsilateral extremity to evalu-
ate for possible calcaneal, tibial plateau, hip, acetabular,
or pelvic fractures, as well as evaluating the spine for ver-
tebral fractures (Barei, 2010; Egol et al.,  2010).

Fracture Types�Classification
In 1969, Drs. Ruedi and Allgower developed a classifica-
tion system with regard to pilon fractures (Sands et al.,
1998). The classification system consists of three types:
type I, cleavage fracture with minimal displacement of
the articular surface; type II, articular surface displace-
ment that is significant without comminution; type III,
comminution with impaction of the distal articular sur-
face (Barei, 2010; Egol et al., 2010; see Figure 3). The
AO/OTA (orthopaedic trauma association) classification
system breaks it down even further. Type A fractures
are extra-articular, type B fractures are partial articu-
lar, and type C fractures are total articular. Within
each type are subdivisions based on the amount of
comminution.

IMAGING

If the patient has a clinically stable appearing fracture,
initial radiographs are obtained, which consist of an an-
terior-posterior view, a mortise view (the leg is internally
rotated 15�–20�), and a lateral view (Barei & Nork, 2008;
Egol et al., 2010; see Figures 4 and 5). Computed tomo-
graphic scanning is another important diagnostic tool. It
helps to improve injury assessment and preoperative
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FIGURE 1. Tibial plafond (Picture reproduced by Dustin Horn).

FIGURE 2. Ankle joint (Picture reproduced by Dustin Horn).
FIGURE 3.  Reudi and allgower classification (Picture repro-
duced by Dustin Horn).
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planning and is almost always obtained prior to surgery.
Coronol and sagittal reconstruction, as well as contralat-
eral views, are also helpful in surgical planning when
possible (Egol et al., 2010).

TREATMENT(S)
During the initial examination and assessment of the pa-
tient’s ankle, if there is an open fracture, dislocation, or
extensive soft tissue damage, the No. 1 priority should be
joint reduction and wound care, even before radi-

ographs are taken. Urgent irrigation with sterile saline
should be performed with removal of foreign debris and
a sterile dressing should be applied. If there is extruded
bone, a dislocation, or severe displacement, immediate
reduction should be attempted to further reduce soft tis-
sue injury; a splint may then be applied and radiographs
taken. For open injuries, antibiotics are generally started
intravenously as soon as possible (Barei & Nork, 2008;
Egol et al., 2010).

Barei and Nork (2008) note that very few patients with
pilon fractures are treated nonoperatively. Patients sus-
taining a Type I fracture with no displacement, comminu-
tion, or soft tissue damage may be candidates. These pa-
tients can be placed in a long leg cast for 6 weeks followed
by a fracture boot with range of motion. The main disad-
vantage with this treatment is the inability to observe soft
tissues and monitor swelling (Egol et al., 2010). Another
group that may be treated nonoperatively includes those
with preexisting comorbidities or acute, severe, multisys-
tem injuries where surgery may not be an option.

For most patients with pilon fractures, surgical fixation
of some sort is achieved as soon as possible; more emer-
gently in those with open fractures (the author feels 8 hr or
less is optimal). The main principles of surgical care con-
sist of restoring anatomic fibular length; anatomically
restoring the distal tibial articular surface; using bone
graft, if needed, for metaphyseal defects; and plating to sta-
bilize the medial buttress (Barei & Nork, 2008; Sands et al.,
1998). There is flexibility now with regard to plating and
delaying definitive fixation. In the last two decades, more
patients with pilon fractures, particularly Type III frac-
tures, are initially treated with spanning external fixation
with or without fibular fracture stabilization, and with or
without percutaneous internal fixation (see Figure 6). Any
open reduction and internal distal tibia fixation is delayed
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FIGURE 4. Right pilon fracture—AP view. 

FIGURE 5. Right pilon fracture—lateral view. FIGURE 6. Patient in spanning provisional external fixator.
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7–21 days, given the amount of soft tissue damage, frac-
ture blisters, and other patient issues (Barei & Nork, 2008;
Manca et al., 2002). Blauth, Bastian, Krettek, Knop, and
Evans (2001) also prefer this two-step procedure in pa-
tients with severe tibial plafond fractures and extensive
soft tissue damage. Gardner, Mehta, Barei, and Nork
(2008) have also noted fewer complications, using external
fixation initially followed by staged (1–3 weeks), internal
plating and grafting when patients present with Type III
pilon fractures and bone loss.

There are many internal surgical approaches to pla-
fond fracture fixation: anterolateral, anteromedial, pos-
terolateral, and posteromedial (Barei & Nork, 2008;
Bhattacharyya, Crichlow, Gobezie, Kim, & Vrahas, 2006;
Mehta, Gardner, Barei, Benirschke, & Nork, 2011).
Ultimately, each patient should be treated on a case-by-
case basis with regard to their fracture, soft tissue involve-
ment, and comorbidities (see Figure 7). One point to
make is that some patients’ fractures are best treated with
definitive external fixation only.

FRACTURE-RELATED MORBIDITY ISSUES

There are many issues related to adverse outcomes when
dealing with patients with pilon fractures. The force neces-
sary to produce the fracture, soft tissue injuries, swelling,
fracture blisters, the patient’s age, and general health are
all contributing factors. One of the more important factors
is the amount of energy involved during the fracture oc-
currence. Typically, higher energy increases morbidity
and the potential for complications. Intra-articular ankle
fractures often lead to osteoarthritis, limited joint func-
tion, and chronic pain (Anderson et al., 2008).

Open fractures and the degree of comminution are also
important considerations when discussing preoperative
planning and patient care (Sands et al., 1998). Patients
with open fractures historically have a worse prognosis
with regard to rates of infection; therefore, these patients
need immediate intervention and broad spectrum antibi-
otics as previously discussed. Thodarson (2000) states that
the incidence of wound complications, including deep in-
fections, may be decreased by delaying surgery 5–14 days
to allow for posttraumatic swelling to subside and by lim-
iting the amount of internal fixation in general when there
are no open wounds. This approach seems to be widely ac-
cepted in the orthopaedic community (Barei & Nork,
2008; Manca et al., 2002; Marsh, Weigel, & Dirschl, 2003.

The degree of comminution directly correlates with
loss of ankle function secondary to pilon fractures.
Pollak, McCarthy, Bess, Agel, and Swiontkowski (2003)
state that patients who sustain these fractures can have
persistent, devastating consequences to their health and
well-being. Ankle fusion may be the only treatment of
choice when patients are left with symptomatic os-
teoarthritis and chronic pain (Thodarson, 2004).

Fracture blisters are another issue relating to pilon
fracture morbidity. According to Thodarson (2000),
these blisters develop as a result of soft-tissue injury and
rapid swelling. Two types of fracture blisters have been
identified: clear-fluid–filled blisters and blood-filled blis-
ters. Histologically, blood-filled blisters represent a more
significant injury with higher reports of infection when
surgical incisions have been made through them. The
blisters contain sterile transudates, so it is widely ac-
cepted that it is best to leave the blisters intact whenever
possible or wait until they have subsided. If a blister does
rupture, it should be unroofed and covered with a nonad-
herent sterile dressing (Thodarson, 2000; see Figure 8).

Age and general health are two final concerns when
patients present with pilon fractures. Older individuals
may have degenerative changes, or osteopenia/osteo-
porosis, making surgical decision-making more difficult
(Michelson, 2003). A patient’s overall health can also di-
rectly impact patient care. Diabetic patients are espe-
cially challenging to treat because of their propensity for
postsurgical soft tissue infection and potential skin
breakdown with compressive dressings or splints
(Michelson, 2003). In addition, patients who have
smoked for an extensive time, those on anticoagulants,
those who are immunosuppressed, and those with pe-
ripheral arterial disease are also high-risk individuals
who need close monitoring after surgery.

POSSIBLE COMPLICATIONS

Following internal and/or external fixation, patients
are followed closely in the hospital and in the outpa-
tient setting to observe for complications related to
fracture treatment. Most patients are placed in a well-
padded splint postoperatively. The incision is exam-
ined within a week to assess for signs/symptoms of cel-
lulitis or incisional infection (Thodarson, 2000).
Superficial skin necrosis can usually be treated with
local wound care. Early mild cellulitis can be treated
with oral antiobiotics in the appropriate patient popu-
lation unless it does not respond and then antibiotics
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FIGURE 7. Three weeks later: Ex-fix removed and definitive
plating applied.
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should be used intravenously (Barei & Nork, 2008).
Sutures are generally removed 2–3 weeks postopera-
tively as long as there is no indication of wound dehis-
cence. Once the patient is home, careful observation of
all wounds should be maintained by the patient or
caregiver to monitor for signs/symptoms of infection.
Follow-up radiographs may be needed for years to ob-
serve for nonunion or malunion of the fracture, to de-
tect any possible hardware failure or need for delayed
bone grafting, and to observe for arthritis that could
necessitate the need for an arthrodesis (ankle fusion;
Thodarson, 2000).

NURSING IMPLICATIONS

Patient care should be holistic with consideration of
each body system to ensure optimal outcomes. One of
these nursing measures is pulmonary toilet to prevent
atelectasis. Incentive spirometry should be initiated as
soon as possible, particularly with patients who smoke
or are at risk for pulmonary complications such as
asthma or chronic obstructive pulmonary disease.
Using this in the upright position is optimal, and 10
times every hour is recommended.

Elastic stockings and calf pumps are used immedi-
ately postoperatively to prevent deep vein thrombosis
(DVT) and to decrease edema. Swelling in the affected
limb can persist for months; elastic stockings can help
dependency-associated swelling. Another considera-
tion in preventing DVT is keeping patients hydrated
with oral and/or intravenous fluids. Also, depending
on the patient’s ambulatory status, age, and health, as-
pirin or lovenox may be warranted for several weeks
for DVT and pulmonary embolism prevention.

Patients with lower extremity fractures can be at high
risk for developing compartment syndrome. Compartment
syndrome develops when one or more of the four com-
partments in the lower extremity develop an increase in
pressure due to internal forces such as edema or external
forces such as splinting. If the pressure increases too
much without relief, muscle, vessel, and nerve cells die.
This can, in turn, lead to motor function impairment,

loss of limb, or even death. Vigilant monitoring of motor
and sensory function includes hourly checks of patients
at high risk such as those with severe swelling and crush
injuries. Compartment syndrome can occur within 6 hr;
therefore, any worsening or change in symptoms may
indicate a need for an emergent fasciotomy. Some pa-
tients may complain of numbness and tingling initially,
but no other symptoms. If this changes or worsens, and
other symptoms are present, an immediate practitioner
examination is warranted. Ask the patient to flex and
extend their toes and encourage slight movements every
hour. Examine the patient with gentle passive flexion
and extension of the toes. If this elicits an extreme reac-
tion, the patient could be at high risk. Many times,
patients with compartment syndrome develop swelling
in the forefoot and toes with a pale waxy skin color. If this
should develop with pain with passive motion, inability
to actively move the toes, and altered or decreased sensa-
tion, this patient is also at high risk. In addition, if a
patient develops a dusky or bluish color to his or her toes,
this should alarm the nurse. To prevent compartment
syndrome, always have the affected limb elevated at
heart level, encourage them to wiggle their toes often, ice
the ankle off and on, and keep them well-hydrated. If they
develop compartment syndrome, the only treatment is a
fasciotomy.

In external fixation cases, meticulous pin care is usu-
ally warranted to prevent pin track infection or, worse,
osteomyelitis (Thodarson, 2000). In general, the type and
frequency of pin care are typically directed by each indi-
vidual surgeon. The author uses silver nitrate–impregnated
sponge around the pins in the operating room and has
the patient start half-strength hydrogen peroxide pin
care at the first follow-up, which is generally in a week.
Holmes and Brown (2005) conducted a literature review
and from that came evidence-based pin site care recom-
mendations. First, pins located in areas with consider-
able soft tissue may be at higher risk for infection and
should be observed closely. Second, daily cleansing
48–72 hr after surgery should be instituted at sites
with stable bone–pin interfaces. Third, chlorhexidine
2 mg/ml may be the best solution for effective cleansing.
Fourth, patients and caregivers should be taught pin
site care prior to discharge and be able to demonstrate
proper technique before going home. The patient and
their families should be educated on signs of pin site or
pin track infection such as redness or worsening red-
ness, exudates or purulence, foul odor, pain, and/or an
elevation in temperature.

Hydration and stool softeners should be instituted
early, depending on the patient’s health, to prevent con-
stipation associated with decreased activity and nar-
cotic use, which can slow colonic activity. Constipation
can lead to severe morbidity that could include abdom-
inal pain, bloating, or an ileus that may prolong the
hospital stay.

Any fracture can cause considerable pain. Pain can
result in a multisystem sequela of symptoms, such as an
elevation in pulse and blood pressure, increased respi-
ratory effort, decreased appetite, and mental distrac-
tion. It is imperative to attempt reduction of pain with
opioids initially, initiate ice and elevation, and use distrac-
tion measures to lessen the stress caused by pain. Many
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FIGURE 8. Example of fracture blisters.
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facilities use patient-controlled analgesia pumps, which
allow the patient to manage the frequency of pain med-
ication doses. This is generally efficient and gives the pa-
tient a sense of control as well.

Lastly, psychosocial issues are common with these
types of injuries. Loss of work, interrupted family life, fi-
nancial strain, and depression are some of the issues to be
considered. Assistance from financial support, social ser-
vices, and counseling should be initiated early as needed.

REHABILITATION

Posttraumatic stiffness following a pilon fracture is a
common occurrence. As previously mentioned, frac-
tures with greater degrees of comminution tend to
have poorer outcomes with increased stiffness. This
stiffness is related to the degree of articular destruc-
tion and periarticular soft tissue injury. The duration
of immobilization also plays a large part in postopera-
tive stiffness (Thodarson, 2000). Physical therapy initi-
ated early involving active, active-assisted, and passive
range of motion will help the patient regain motion
sooner. Weight bearing is generally delayed for ap-
proximately 12 weeks. The patients may then begin
partial weight bearing with an assistive device (Barei &
Nork, 2008). If all attempts at regaining motion and di-
minishing pain have failed over time, a discussion may
be held to decide if an ankle fusion, with or without
bone grafting, would be best for a patient’s overall
health and well-being (Thodarson, 2004). Amputation
may become a final consideration if a patient’s overall
health, quality of life, and other comorbidities prevent
proper healing or restoration of function.

Summary
Pilon fractures are not hard to describe but can be very
difficult to treat, often involving a lengthy, sometimes
painful, recovery time. The early important factors to
note are the degree of articular involvement; the amount
of comminution; and the amount and manner of soft tis-
sue involvement. These factors will determine the sur-
geon’s decision making and type of treatment. Operative
care involves protecting the skin, while reducing the frac-
ture and aligning the joint surface. Surgery is more likely
to involve external fixation with postponement of inter-
nal fixation for 1–3 weeks. Postoperative care should be
vigilant and comprehensive to ensure that patients do not
develop any adverse outcomes. Education regarding
home care should be complete and easy to understand so
that there are no misunderstandings that might delay
treatment if complications should arise. Early motion
and physical therapy should be initiated to prevent post-
operative stiffness. Patients should be educated from the
beginning that these fractures can be difficult to treat and
the final outcomes may not always be optimal. With care-
ful preoperative planning and excellent care, these pa-
tients may return to a good quality of life.
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