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Tibial pilon fractures were first described by Étienne Destot in 1911. He used the French
word “pilon” (i.e., pestle), to describe the mechanical function of the distal tibia in the
ankle joint. This term has further been used to portray the mechanism involved in tibial
pilon fractures in which the distal tibia acts as a pestle with heavy axial forces over the
talus basically causing the tibia to burst. Many different classification systems exist so
far, with the AO Classification being the most commonly used classification in the clinical
setting. Especially Type C fractures are extremely difficult to manage as the high energy
involved in developing this type of injury frequently damages the soft tissue surrounding
the fracture zone severely. Therefore, long -term outcome is often poor and correct
initial management crucial. In the early years of this century treatment has evolved to a
two–staged protocol, which nowadays is the gold standard of care. Additional methods
of treating the soft tissue envelope are currently being investigated and have shown
promising results for the future. The aim of this review is therefore to summarize protocols
in managing these difficult fractures, review the literature on recent developments and
therefore give surgeons a better understanding and ability to handle tibial pilon fractures.

Keywords: tibial pilon fractures, distal tibial fractures, ankle fractures, soft tissue management, tibia–injuries

EPIDEMIOLOGY

Tibial pilon fractures are quite rare, accounting for ∼3–10% of all tibial fractures and <1% of all
fractures to the lower extremity (1–3). Men tend to suffer from these injuries slightly more often
than women with the majority of injuries occurring at around 45 years (3, 4). In ∼75–90% of all
cases the fibula is also fractured (5). Tibial pilon fractures with the fibula intact are more likely in
AO Type B fractures than in Type C fractures. Furthermore, in recent studies it has been suggested
that tibial pilon fractures are likely to be less comminuted and less severe when the fibula remains
intact (6).

ETIOLOGY

In contrast to simple ankle fractures, pilon fractures usually result from high—energy trauma with
heavy axial force, which basically causes the tibial plafond to burst over the talus (7). Sometimes
rather low—energy rotational forces, for example in skiing accidents, can also lead to pilon
fractures, but the comminution seen in these fractures is usually less severe (5). Most commonly
the high–energy traumas are due to falls or jumps from great heights or motor vehicle accidents.
The high energy surrounding the accidents cause severe damage to the surrounding soft tissue as
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well and ∼6% of all patients with tibial pilon fractures have
multiple injuries and require intensive care units (7, 8).

PATHOANATOMY

The position of the foot at the time of axial impact seems to be
the decisive factor in terms of fracture pattern and amount of
comminution (9, 10). Topliss et al. emphasize the importance
of the position of the foot at the time of axial impact and
therefore distinguish between fractures in the sagittal plane and
those in the coronal plane. Sagittal fractures are mostly seen in
younger patients and high–energy trauma with the foot in varus
angulation at the time of impact, while coronal fractures are
rather seen in older patients, with low–energy trauma and the
foot in valgus angulation (10). Furthermore, when the foot is in
plantar flexion at the time of impact the force will likely cause a
fracture of the posterior part, when the foot is in dorsiflexion an
anterior fracture of the tibial pilon is the result. When the foot
is in neutral position at the time of the impact, the talus will act
as a pestle, which will result in destruction of the whole articular
surface (8).

The rate of open fractures varies greatly depending on the
mechanism of the injury, with up to 50% reported in high energy
traumas (11).

CLASSIFICATION

Rüedi and Allgöwer were amongst the first trauma surgeons to
extensively research pilon fractures. From the cohort study they
conducted they derived a classification system separating pilon
fractures into three different categories based on the extent of
the comminution and the displacement of the articular surface.
Furthermore, they formulated a treatment plan for each type of
pilon fracture (12, 13).

Overall, this classification system oversimplifies description
of the highly complex fracture sites in pilon fractures and
therefore lacks the ability to provide sufficient support in
preoperative planning. Nevertheless it lay the foundations for
future classification systems (7).

In 1990 the Arbeitsgemeinschaft für Osteosynthesefragen
/ Orthopedic Trauma Association (AO / OTA) developed a
more extensive classification system for all fractures of the
body based on the Comprehensive Classification of Fractures
of the Long Bones (CCF) developed by Müller et al. (14). It
uses alphanumeric codes and has been reviewed and updated
regularly (15). True tibial pilon fractures are classified by the
code AO 43C, further numbers are added to describe the exact
location, comminution and extent of the fracture (15). While the
AO Classification System is generally understood worldwide, it

Abbreviations: ATA, Anterior tibial artery; ATFL, Anterior Talofibular Ligament;

CFL, Calcaneofibular Ligament; CT, Computed-tomography; DPA, Dorsalis pedis

artery; EF, External fixation; MIO, Minimally invasive osteosynthesis; MIPO,

Minimally invasive plate osteosynthesis; NPWT, Negative pressure wound therapy;

ORIF, Open reduction and internal fixation; PTA, Posterior tibial artery; PTFL,

Posterior Talofibular Ligament.

has moderate to poor intra- and interobserver reliability (16–
18). Nevertheless, this problem does not seem to be problematic
in terms of outcome and quality of reduction and it has been
suggested that the routinely use of 3D-imaging in these complex
fractures will further enhance reliability of the classification
system (7, 19).

Topliss et al. introduced amore advanced classification system
using an axial CT scan to identify the six typical fragments:
an anterolateral, anterior, posterior, posterolateral, medial and
central die-punch fragment (Figure 1). They are present with
varying frequency and need to be analyzed carefully in order to
choose the appropriate approach and plate position (10).

MANAGEMENT IN THE EMERGENCY
SETTING

As 6% of all tibial pilon fractures are seen in polytraumatized
patients, the patient should always be assessed after advanced
trauma life support protocols (“ATLS”) in the emergency room
and in the field (8). When life threatening injuries have been
ruled out, obviously deformed ankle fractures should be reduced
as early as possible under adequate pain management or
procedural sedation. Prior to and after reduction a thorough
neurovascular exam is essential. Early reduction reduces tension
on neurovascular structures thus slowing the swelling of the soft
tissue, usually decreases pain levels significantly and furthermore
decreases the chances for further cartilage damage and tissue
necrosis (20).

To achieve satisfying anatomical reduction of the fracture
can be rather difficult in highly comminuted fractures or where
entrapped tissue or bone renders the fracture irreducible. In
these cases temporary external fixation in terms of a damage
control surgery is to be done as quickly as possible to reduce
the risks accompanied by extensive soft tissue damage (21, 22).
After successful reduction close observation of the soft tissue
is essential as vascular injuries around the ankle are commonly
seen in high -energy trauma and can lead to compartment
syndrome (8).

In open tibial pilon fractures the wound should always be
cleaned thoroughly, cut out and close up if possible (likely
grade I and II open fractures). When the loss of soft tissue
is too extensive or wound contamination is too gross, radical
debridement, lavage, treatment with a vacuum assisted closure
(VAC) device and temporary external fixation can be necessary.
In addition intravenous antibiotic therapy is essential and should
be administered as early as possible (23).

NON-OPERATIVE TREATMENT

It is widely agreed that surgical fixation and reduction is the
treatment of choice for pilon fractures (24–27). Nevertheless
in an aging population sometimes surgery cannot be safely
accomplished in which case the treatment consists of reduction
as described above and non–weight–bearing immobilization for
6–10 weeks in a heavy cast. In light of spinal anesthesia and
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FIGURE 1 | An axial CT of the distal tibia showing the typical six fracture fragments. A, anterior fragment; AL, anterolateral fragment; P, posterior fragment; PL,
posterolateral fragment; C, central die-punch fragment; M, medial fragment; F, fibula.

modern methods of treatment at least external fixation will likely
be possible in most patients (8).

OPERATIVE TREATMENT

Up until the end of the last century it was widely agreed that
operative treatment should be achieved as early as possible to
reduce the length of hospital stays and associated complications.
Good outcomes were reported when this course of treatment was
used for low energy injuries (Rüedi–Allgöwer I and II), but the
outcomes were poor in high-energy traumas, highly comminuted
and displaced tibial pilon fractures and when comorbidities in
the patient were detected. Multiple individual studies showed
an unacceptably high rate of infections (up to 40%) and wound
complications resulting in a high rate of revision surgeries,
non-union, osteomyelitis, poor functional outcome and arthritis
in early open reduction and internal fixation (11, 24, 28–32).
The high complication rate was mainly attributed to the severe
iatrogenic trauma during open reduction to an already damaged
soft tissue envelope (33).

Due to this extremely high complication rate the two-staged
approach was established and is still the most commonly used

treatment method for tibial pilon fractures. Numerous authors
reported a significantly lower rate of complications, such as
infections and non-unions and a better functional outcome in a
two–staged treatment protocol (24, 28, 34, 35).

TEMPORARY FIXATION

Tibial pilon fractures due to low energy trauma without much
comminution and less severe soft tissue damage can initially be
sufficiently treated with closed reduction and immobilization in
a well-padded cast.

But as most tibial pilon fractures are strongly comminuted
due to the high energy trauma mechanism, the initial treatment
consists of ankle–spanning external fixation (=EF) in terms of a
damage control surgery and delayed open reduction and internal
fixation (=ORIF). Temporary fixation should be performed as
quickly as possible to achieve realignment and restore length
and anatomical reduction. It is important to place the pins
well outside of the fracture zone in order not to interfere with
definite fixation and cross future surgical approaches (36). There
are multiple different external fixator systems with most of
them forming an “A-figure” over the ankle. An extension of
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the external fixator onto the forefoot, most commonly the first
metatarsal, is advisable to prevent equinus contracture (37). This
secure reduction and therefore minimal movement of the bone
fragments against each other provides an ideal environment for
the soft tissue to recover.

Timing of CT scans should be carefully considered. In
highly comminuted and displaced fractures of the tibial pilon
performing a CT scan prior to final reduction or temporal
external fixation will most likely offer little information regarding
the fragment position and the surgical approaches needed.
Tornetta et al. even concluded that after reviewing the CT scan
the operative plan changed in 64% of the cases (38). Therefore,
the motto of “span, scan, and plan” remains most advisable in
order to get a full picture of the main fracture line, the fracture
pattern and the number of fragments (26).

TIMING OF SURGERY

Commonly it is agreed upon that the state of the soft tissue
dictates timing of surgery, but a clear guideline or set of criteria
has not yet been established to help in the decision making.

In general most surgeons will agree that “wrinkling of
the skin” seems to be the best indicator from operability,
which in most cases will occur ∼10–14 days after the trauma
(33). In fractures with extensive soft tissue damage and
subsequent formation of fracture blisters it has been suggested to
postpone ORIF until reepithelization of the region is achieved.
Furthermore, surgical approaches might be limited due to the
location of the blisters (7).

Open fractures will need more careful consideration and
might require multiple soft –tissue surgeries with VAC treatment.
External fixation might also present a viable course of treatment,
but in case ORIF is the desired treatment option the wound has
to be sterile first (39).

APPROACHES

There are several different ways to address the distal tibia. An
extensive study of the fracture-lines and fragments via CT scans
and/or 3D imaging should always dictate the approach used
(40–42). The main focus should be on anatomical reduction
of the articular surface. Furthermore, it might be necessary to
adapt the used approach to soft tissue conditions, a.e. fracture
blisters, open wounds, etc. (8). In complex fractures or fractures
of both the tibia and the fibula combining approaches might
be necessary. The minimal distance of the incisions used in
order not to compromise blood flow to the soft tissue has been
extensively discussed. In general a 7 cm skin bridge is deemed
the save distance between two surgical incisions, but recent
studies have shown that skin bridges of ∼5–7 cm also seem to be
associated with low complication rates (43). In small incisions as
for example used in minimally invasive techniques the distance
between the incisions can be even smaller (44). Furthermore,
a recent retrospective study on 581 patients with surgically
treated tibial pilon fractures shows that the approach chosen

does not seem to have any effect on the rate of post-operative
infections (45).

Various approaches to address tibial pilon fractures have been
described in the recent past (46, 47). Which one to use and how
to combine different approaches is up to the treating surgeon and
should be planned on the precise analysis of the preoperatively
conducted CT scans.

FIXATION OF FIBULA FRACTURES

Fibula fractures are present in up to 90% of all tibial pilon
fractures (48). The topic of if and when to treat these fractures
remains controversial (49–51).

In the acute trauma setting, ankle spanning external fixators
should be applied to restore the tibial length and help to preserve
the soft tissue. When the two –staged treatment protocol was first
introduced, some authors suggested internal fixation of simple,
non-comminuted fibula fractures simultaneously to mounting
the temporary ankle spanning external fixator (28, 52, 53). They
suggested that restoring the length of the fibula helps with the
later realignment and reconstruction of the tibia especially in
valgus deformation. Furthermore, fixation of the fibula might aid
via indirect reduction of the Volkmann and Chaput fragment
through ligamentotaxis, provided the anterior and posterior
syndesmosis are intact (28, 35). Nevertheless, early fixation of the
fibula requires a thorough understanding of the fracture pattern
and an exact plan of treatment. The approach for fixation of the
fibula needs to be chosen carefully in order not to interfere with
later incisions needed for the final reduction of the tibia, a.e. the
posterolateral approach (26). This can prove to be difficult as CT
scans are often conducted after temporary external fixation so the
further proceduremight not be fully planned at the time of fibular
fixation (54).

When it comes to definite treatment, recent studies suggest
that not addressing the fibula fracture at all is beneficial in
metaphyseal non-rotational distal tibia fractures. The benefits
derived were lower rates of infection and fewer soft tissue
problems and also a lower rate of non-union cases. Furthermore,
fibula implants tend to cause irritation requiring implant
removals and another surgery later on (53, 55). Modern
therapeutical strategies, like intramedullary nailing or retrograde
intramedullary screw fixation, may be beneficial in reducing
the soft tissue problems, but problems of malrotation have to
be considered and further discussed in the current literature
(56, 57).

In a retrospective study Rouhani et al. found no difference in
outcomes of tibial pilon fractures with or without fibula fixation
at 2 years follow-up (51). Nevertheless, it is commonly agreed
that fibula fixation is mandatory in metaphyseal fractures with
syndesmotic injury (53).

EXTERNAL FIXATION AS DEFINITIVE
TREATMENT

The unacceptably high complication rate in the 1990’s prompted
the search for new definitive treatment methods.
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From thereon, external fixators were not only used as a
temporary fixation device. Especially in highly comminuted
distal tibia fractures with maximal soft tissue damage, Gustilo
type III –open fractures, highly contaminated wounds or
significant comorbidities of the patient, ORIF is associated with a
high risk of failure and complications. Therefore, external fixators
can present a satisfying alternative form of definitive treatment
(58).

External fixation methods can also be combined with
limited ORIF or minimally invasive techniques, for example
percutaneous K- wire or lag-screw constructs, to better reduce
the articular surface (42, 59).

Several different techniques of external fixation are described
in the literature. These include simple ankle spanning or ankle
sparing bridging frames, circular frames or hybrid frames (37).

The most common complication associated with the use of
external fixators in general is that of a pin tract infection, which
can also lead to major deep infections namely septic arthritis and
osteomyelitis (54).

In general, a basic distinction can be made between ankle
sparing and ankle spanning fixator systems. Ankle sparing
systems are beneficial for functional outcome as the movement
in the ankle is not restricted. Additionally, full weight-bearing is
possible especially in Hybrid-systems (60, 61).

Papadokostakis et al. compared ankle spanning and ankle
sparing external fixator systems and found no significant
differences in regards to the rate of infections, non-union and
time to union, but ankle spanning systems had a significantly
higher incidence of mal-union (61). Furthermore, in ankle
spanning systems the functional outcome was also reported
to be significantly lower in comparison to ankle sparing
systems (62).

Multiple studies have furthermore compared the outcomes
of ORIF and EF. The outcome seems to be similar in terms of
early complications, but a significantly higher rate of superficial
infection mostly due to pin tract infections were noted. However,
the rate of deep infections did not vary significantly in ORIF and
EF. The rate of mal union was significantly higher in EF than
in ORIF, which is most likely due to the limited possibility of
anatomical reduction in EF. Additionally, the functional outcome
seems to be worse in EF than in ORIF, which was also attested
to the reduced possibility of anatomical reconstruction of the
articular surface (49, 63–66). Nevertheless, studies showed that
fine wire EF and ORIF offer equivalent functional outcome in
highly comminuted and severely displaced pilon fractures (58,
67–69).

The introduction of the Ilizarov external fixation method has
presented further possibilities. Its use of tensioned transfixing
wires offers the possibility of securely fixing small bone segments
and therefore building a tight bone construct while still
allowing axial micromovement, which is known to promote
bone healing (70). Furthermore, its circular set up often entails
that the ankle joint does not need to be transfixed and early
movement is therefore possible enhancing blood flow to the
injured cartilage (71). When significant bone loss is present,
the Ilizarov fixation system can provide a tool for distraction
osteogenesis (72).

Hybrid fixator systems consist of at least three tensioned K-
wires, which are placed in the distal fragments of the fracture
site and are connected via a circular frame (Figure 2). Mostly,
hybrid external fixator systems can be used in ankle sparring
technique and after some time full weight bearing is possible
(60).

Nowadays external fixation methods for a primary definitive
course of treatment is mainly indicated in tibial pilon fractures,
where the risk for severe complications due to a poor soft tissue
envelope, grade III open fractures or severe comorbidities of the
patients is too great (72).

OPEN REDUCTION AND INTERNAL
FIXATION (ORIF)

Nowadays a staged protocol is the main choice for ORIF in
the treatment of tibial pilon fractures. The main goals are
the anatomical reconstruction of the articular surface and the
restoration of the correct rotational alignment to achieve best
functional results (54).

Prior surgery, the CT scans should be analyzed meticulously
to determine the approaches needed to address the main
fragments. The three main columns, the anterolateral (Chaput),
the posterolateral (Volkmann) and the medial column, should be
assessed consecutively. Therefore, the chosen approaches should
enable direct visualization of the main fracture zone and the
joint block, while soft tissue should be preserved as well as
possible (58).

The articular surface needs to be reduced sequentially, usually
starting from lateral to medial and from posterior to anterior
(Figure 3). The Volkmann fragment is often reduced first and
used as a stabilizer so the rest of the joint block can be
reduced around it (73). Reduction can temporarily be held using
K- wires until the whole joint block is congruent. The final
reduction is possible using lag screws, mini—fragment screws
and anatomically formed locking or non–locking compression
plates with a low profile in order to preserve the soft tissue
as much as possible (36). Promising results using MIPO
combined with lag screws have recently been published by
Vicenti et al. (74).

In general fractures with valgus deformity often call for a
anterolateral buttress plate, whereas varus deformities require
a medial buttress (54). Posterior plating to address the
posterior tibial column and prevent from tibial shortening
needs to be achieved through posteromedial or posterolateral
approaches (42).

In highly comminuted fractures with multiple fragments,
it might be necessary to approach the fracture from anterior
and posterior, sometimes even making two separate surgeries
necessary. Furthermore, significant bone loss and comminution
might call for bone grafting either from autologous or artificial
bone material (26). Bone transport can also present a viable
option when using circular frames (70). Furthermore, primary
arthrodesis usually only serves as a salvage procedure in a very
selected subgroup of patients (54, 75).
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FIGURE 2 | Primary Hybrid external fixation in combination with plate and lag screw osteosynthesis in a ◦ II open tibial pilon fracture. We present a 55-year-old male,
with a ◦ II open tibial pilon fracture AO type 43-C3, who presented via the trauma room. After emergency preoperative CT scans [(A) coronal plane, (B) axial plane]
temporary fixation and soft tissue conditioning was performed. The extensive soft tissue defect on the anteromedial side was covered with an arteria radialis
microvascular free flap. Afterwards the comminuted fibula was restored in length and rotation and the articular surface of the tibial pilon was reconstructed using
minimally invasive plating and lag screws [(C) Intraoperative fluoroscopy]. Finally, we stabilized the tibial pilon fracture using a hybrid circular frame with tensioned
K-wires in the distal fragments and Schanz-screws in the proximal tibia [(D) Post-operative a.p. X-ray, (E) Post-operative lat. X-Ray].
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FIGURE 3 | Triple plate ORIF of a tibial pilon fracture AO type 43-C3. Postoperative CT scans [(A) coronal plane, (B) sagittal plane, (C) axial plane] of a 49-year-old
female patient following operative treatment of an AO type 43-C3 tibial pilon fracture, resulting from a hiking accident. As a first step, fracture reconstruction was
started with a posterolateral approach to address the dorsal tibial component with a buttress plate. The comminuted fibula was restored in length and rotation
afterwards. As a second step, the extensile approach was used to address the anterior and the anteromedial component with two angular stable plates.

TABLE 1 | Most common complications after operative treatment of tibial pilon fractures.

Carbonell-

Escobar (82)

2017 (n = 92)

Harris 2006

(63) (n = 79)

Sirkin 1999

(28) (n = 56)

Van den

Berg 2016

(84) (n = 118)

McCann

2011 (85)

(n = 49)

Open fractures 22 (23.91%) 21 (27%) 22 (39%) 18 (15.3%) 3 (8.6%)

Mean follow–up (in months) 39 26 N.A. 49.9 9.1

Soft tissue complications Wound complications (i.e., necrosis,
wound dehiscence, etc.)

7 (7.6%) 2 (2.5%) 6 (10%) 11 (9.3%)
(Dehiscence
6, Necrosis 5)

1 (2%)

Superficial infection 4 (4.3%) 2 (2.5%) 3 (5%) 12 (10.2%) 7 (14%)

Deep Infection/Osteomyelitis 8 (8.7%) 1 (1.3%) N.A. 4 (3.4%) 1 (2%)

Bone complications Mal–union N.A. 4 (5.1%) 2 (3%) N.A. 1 (2%)

Non–union 10 (10.9%) (3
infected

non-unions)

2 (2.5%) 4 (6%) 5 (4.2%) 0 (0%)

Secondary operation Revision surgery 5 (5.4%)
(secondary
arthrodesis)

8 (10%) (2
secondary
arthrodesis)

0% 25 (21.2%) 5 (10%)

Hardware removal 23 (25%) N.A. N.A. 52 (44.1%) N.A.

Post-traumatic osteoarthritis 12 (13.0%) 31 (39%) N.A. N.A. 5 (10%)

ADDITIONAL TREATMENT OF SOFT
TISSUE

In order to minimize the risk of soft tissue
complications such as infection and skin necrosis,
the introduction of the two–staged treatment
protocol was the biggest advancement so far. Many
further studies are currently being conducted on
additional methods.

The need to thoroughly investigate the patient’s history prior
to surgery in order to identify possible risk factors such as
diabetes, high blood pressure, immunodeficiency and nicotine
abuse should always lay the common ground to preoperative
care (7).

In recent years negative pressure wound therapy (NPWT)
has become more popular. The NPWT system is applied to
the wound after surgical wound closure instead of regular
dressing of the wound. It provides a sealed space and
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decreases tension on the skin therefore increasing blood
flow to the surgical site and reducing edema (76). Multiple
studies showed promising results with a significant reduction
of superficial and deep skin infections and a decreased
incidence of wound dehiscence in high–risk injuries. No
difference was found in terms of length of hospital stay (77,
78).

Further studies have suggested that the wound closure
technique can be a significant modifiable factor in promoting
wound healing. Better perfusion of the incision and least effect
on cutaneous blood flow and therefore wound healing were seen
in using the Allgöwer suture technique compared to vertical
mattress (Donati) technique and stapling of the skin (79, 80).

While perioperative intravenous application of antibiotics
belongs to the standard of care in surgical treatment of tibial
pilon fractures, the benefit of local antibiotics is yet to be
determined (33). The beneficial outcome of the perioperative use
of vancomycin powder has been documented in spinal surgeries.
O’Toole et al. are currently conducting a prospective randomized
trial investigating whether the perioperative use of vancomycin
powder could also significantly reduce the risk of infection after
ORIF of tibial pilon fractures (81).

Historically, the infection rate following operative treatment
of tibial pilon fractures used to be unacceptably high, with
up to 50% (13, 24, 28). This changed significantly with the
introduction of the two –staged treatment protocol of tibial pilon
fractures, which led to reported infection rates of ∼9–19% in
recent studies (45, 82, 83). The most common complications
after operative treatment of tibial pilon fractures are summarized
in Table 1.

Nevertheless, the overall poor functional outcome after high–
energy tibial pilon fractures also proves the severity of the injury.
In 2003 Pollak et al. conducted a large retrospective cohort
analysis of pilon fractures using the SF- 36 score, which is based
on a questionnaire on health—related quality of life and found
that the scores were significantly lower in the injured group
than in an age–matched uninjured population and even lower
than in patients with chronic illnesses such as AIDS, diabetes or
asthma (86). More recent studies confirmed these findings and
furthermore conducted that 75% of patients, who were surgically

treated for a tibial pilon fracture, reported noteworthy loss of
function of the ankle joint and two third complained of suffering
pain daily (4, 63, 83, 84, 87). Furthermore, return to work in
these patients is generally low with only 57% having returned
after 12 months (88). Another limiting factor is the high rate of
post-traumatic arthritis after tibial pilon fractures. Harris et al.
reported a rate of up to 50% at 2 years follow –up (63).

While age, gender and social status appear to have an effect
on the functional outcome, the most important predictors for
physical and functional outcome seem to be the extent of
the fracture and soft tissue damage and further the quality of
reduction, the congruence of the articular surface and the axial
alignment of the tibiotalar joint (49, 54, 58, 63, 82, 88).

Although the change of treatment protocol, new surgical
techniques and more advancement in terms of osteosynthesis
hardware have led to more surgical options, the overall outcome
after tibial pilon fractures is still only poor to moderate.

CONCLUSION

Tibial pilon fractures are rare, but present an immense challenge
for orthopedic surgeons. Preoperative planning includes CT
scans and thorough investigation of the patient’s history to
identify possible risk factors, which is key to successful treatment.
Special consideration and care should be taken in managing the
fragile soft tissue envelope surrounding tibial pilon fractures.
Choosing the right approach for each fracture pattern is
important to get the best possible visualization and therefore
be able to anatomically reduce the articular surface of the tibial
pilon. With modern surgical techniques and hardware outcomes
have improved, but are still only moderate with a high overall
complication rate.
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