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Abstract
Tibial pilon fractures (plafond) are severe injuries resulting from predominately axial impaction. They are typically accompanied by severe 
damage to the vulnerable soft tissue envelope and the articular damage, making these fractures prone to complications. Treatment 
is individualized to the three-dimensional pathoanatomy, soft tissue damage, functional demands, compliance, and comorbidities 
of the affected patient. Most pilon fractures will benefit from stage management, which consists of primary closed reduction via 
ligamentotaxis, external fixation, and secondary internal fixation after soft tissue consolidation. In the hands of an experienced team 
with all resources available, primary definite internal fixation seems to be associated with similar results and complication rates but 
faster rehabilitation. Primary fixation of the fibula is rarely helpful, and definite fixation is not necessary in every case. The choice of 
approaches is guided by the individual fracture pattern, which ensures minimal soft tissue and periosteal dissection. Minimally invasive 
techniques should be employed whenever feasible. The goals of pilon fracture treatment are anatomic reconstruction of the joint 
surface and stable axial realignment towards the tibial shaft, bridging any metaphyseal comminution with the least possible amount 
of soft tissue and periosteal stripping. The choice of implants, particularly the number of plates, should be balanced between absolute 
stability on one side and preservation of the blood supply to the bone and soft tissues and the chance of callus formation for faster 
bone healing on the other. 
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Introduction
There are various definitions concerning the concept of 

“pilon fracture” (pilon = French for “pestle”); however, there is 
a general agreement that the correct definition is a distal tibial 
fracture that involves the weight-bearing zone of the ankle 
joint surface (plafond = French for “roof”), extending into the 
tibial metaphysis(1-6). Both terms-pilon and plafond-are used 
interchangeably in the literature. Pilon fractures represent 1% 
of lower limb fractures and must be understood as a wide 
array of osteoarticular, metaphyseal, and soft tissue injuries; 
this is why managing this fracture remains a challenging and 
complex issue for clinicians(7). In general, these are high-
energy injuries that occur in young patients, and the typical 
mechanism involves axial compression combined with 

shearing forces. The classical fragment pattern that develops 
after the talus impacts the distal tibial and the location and 
extent of articular comminution are determined by foot po-
sition(7-9). Unfortunately, the prognosis of this injury is not 
encouraging, often resulting in life-altering disability and 
reduced quality of life(10).

As with any intraarticular fracture, the goal of operative 
treatment of pilon fractures is to achieve an anatomical 
reduction of the joint surface and axial alignment. However, 
this task is challenging due to the frequent encounters of 
significant comminution. Even with direct visualization or 
conventional fluoroscopy, non-anatomical reduction may 
occur, negatively affecting outcomes(10). In a study by Vetter 
et al.(11), 43 out of 143 patients (30%) underwent correction 
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after an intraoperative computed tomography (CT) scan due 
to inadequate joint line reduction(11). Nevertheless, adequate 
reduction has not always translated into good functional 
outcomes, which can be explained by the damage to bone, 
cartilage, and soft tissues caused by the initial trauma(12,13). 

Classification
Rüedi and Allgöwer(14) described the first radiographic 

pilon fracture classification(14). These authors classified 
them increasingly according to severity; however, only poor 
agreement and reliability have been reported(15,16).

The Arbeitsgemeinschaft für Osteosynthesefragen (AO) 
introduced a widely used classification system with higher 
reliability and moderate agreement between observers. It has 
also been adopted by the Orthopaedic Trauma Association 
(OTA), and the distal tibial segment is collectively assigned 
the number 43. Fractures are divided according to the AO 
system into types A (extraarticular), B (partial articular), and 
C (complete articular). Further subclassification describes the 
amount of fragmentation(17,18). It is easy to use and has a good 
prognostic value, but when used alone, it does not provide 
enough information on the morphology of the fracture for 
precise preoperative planning(19-21). 

Urs Heim identified up to six main articular fragments 
regularly seen on CT scanning in AO type C pilon fractures, 
which are most useful for preoperative planning(22) (Figure 1). 
Leonetti and Tigani described a CT-based classification as 
reliable and reproducible, with high inter and intraobserver 
agreement. Each degree of severity in their classification 

correlates inversely with the American Orthopaedic Foot & 
Ankle Society (AOFAS) score(23). This classification is based 
on joint involvement, displacement, number of fragments, 
the reference fracture lines, and the areas of comminution 
ranging from type 1     (a nondisplaced fracture) to type 4 (more 
than four fragments and significant comminution)(23).

Cole et al.(24), when analyzing the course of intraarticular 
fracture lines in axial CT scans (“pilon map”), described a 
constant Y-shaped fracture configuration in the AO/OTA 43C3 
with a base of the Y at the fibular notch(24). These authors 
identified three main fracture fragments, anterolateral, pos-
terolateral, and medial, with the comminution area located 
centrally or in the anterolateral quarter of the plafond(24). 
Similarly, Korrapati et al.(25) identified three typical fragments, 
anterior, posterior, and medial, with the “Y” shape being 
the most frequent configuration(25). Additionally, they found 
that the central area is the most common depression site(25). 
Assal et al.(26) developed a three-column model of medial, 
lateral, and posterior tibial pilon fractures, which find their 
expression at the joint level in the above-described three 
main fragments(26). Chen et al.(27) later developed this into 
a four-column theory by including the fibula as a lateral 
column(27). The involvement of each column is related to 
the foot position at the time of the initial trauma. It has to 
be noted, however, that none of these models consider the 
frequently encountered central impacted (“die punch”) frag-
ments essential for reconstructing the articular surface.

In AO/OTA type B fractures, the distinction between pos-
terior pilon and posterior malleolar fractures with joint 
impaction is merely a matter of convention(28). In posterior 
pilon fracture, the transverse fracture line runs anterior to the 
intermalleolar line, and the medial malleolus is fractured as a 
whole. In contrast, in posterior malleolar fractures, the fracture 
line runs posterior to the intermalleolar line and into the 
intercollicular groove of the medial malleolus in Bartoníček-
Rammelt type 3 fractures or behind the posterior colliculus in 
Bartoníček-Rammelt type 4 fractures(29). Rammelt et al.(30) also 
described a fracture at the anterolateral distal tibia (tubercule 
the Chaput, anterior malleolus type 3) with joint impaction(30). 
In analogy to the posterior pilon fracture, an anterior pilon 
fracture would run posterior to the intermalleolar line and/or 
extend medially into the medial malleolus(31). It has to be noted 
that there is a “grey zone” between those entities because 
both anterior and posterior malleolar fractures are frequently 
the result of combined rotational and axial impaction forces 
producing these “pilon variant” fractures(30,32).

Initial management
In most cases, the standard of care for this complex injury 

with critical soft tissue conditions consists of a two-stage 
approach, with temporary external fixation for damage control 
and an open reduction and internal fixation (ORIF). This 
method has significantly reduced the incidence of soft tissue 
complications and infections compared to earlier studies with 
early total care for all patients(33,34). The objectives are early 
closed reduction, restoring the length, rotation, and alignment 

Figure 1. The main fragments of a comminuted C3 pilon fractu-

re that can be regularly identified are, according to Heim [H]: 

1 medial malleolus; 2 anterolateral (Chaput); 3 posterolateral 

(Volkmann); 4 anterior; 5 posterior; 6 central impacted (die punch) 

fragment(s).
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of the limb while providing an optimal environment for soft 
tissue recovery(12.35,36). During the initial management, we do 
not recommend performing definitive treatment on the fibula 
because malreduction could jeopardize the overall fixation 
strategy and require revisions during definitive treatment.

After confirmation of the diagnosis by plain radiographs 
(Figure 2), the sequential management of this injury should 
be “span, scan, and plan” with meticulous soft tissue care(37) :

1. Span: Joint spanning external fixation, for instance, using 
a delta frame construct with two parallel pins in the 
tibial shaft (Figure 3). The superior Schanz screw should 
be placed a few centimeters distal to the tibial tubercle 
avoiding the metadiaphyseal extent of the fracture, 
another Schanz screw into the posterior tuberosity of the 
calcaneus (alternatively into the talar neck), and the last 
one in the first metatarsal base or the medial cuneiform 
to avoid equinus(38). This construct has demonstrated the 
lowest relative micromovement during simulated gait in a 
biomechanical study(39). 

2. Scan: A CT scan, including three-dimensional (3D) recons-
tructions, is essential to gain adequate insight into fracture 
patterns, allowing optimal surgical planning(40) (Figure 4). 
Tornetta et al.(41) reported that, after evaluating the CT 
scans, 64% of surgical plans had changed in their patient 

cohort(41). Keiler et al.(42) identified that CT scanning should 
include 3D reconstruction, as it has shown greater inter 
and intraobserver reliability regarding the Rüedi-Allgöwer 
and AO/OTA classifications and a greater agreement for 
surgical planning between observers when compared to 
two-dimensional multiplanar CT(42). We also recommend 
postoperative CT scanning to accurately evaluate the 
quality of reduction and the eventual need for early 
revision. 

3. Plan definitive fixation: The choice of approaches, sequence 
of reduction, and fixation is planned with 3D analysis of 
the CT scans after closed reduction and external fixation. 
The soft tissue conditions dictate the timing of definitive 
fixation. Blisters, as reported in up to 25% of cases, may 
lead to changes in surgical planning, delays in definitive 
fixation, and infection(43). Blisters indicate the energy of 
the trauma, as an association has been reported with AO 
type 43C fractures(25). These cases have been reported to 
take 14 days to provide an optimal environment before 
definitive surgery, compared to 7.9 days for patients who 
did not have blisters(25). In open fractures, negative pressure 
wound therapy is highly encouraged to create a more 
favorable environment for definitive fixation(44). Multiple 
authors have reported two safe time frames for definitive 

Figure 2. Anteroposterior and lateral radiographs of a 51-year-old 

male patient who suffered a motocross injury showing a type C 

pilon fracture with obvious metaphyseal and intraarticular com-

minution and a two-level fibular fracture. Figure 3. External fixation with the delta frame configuration.
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fixation: within the first six hours post-injury and between 
six to 12 days post-injury(45,46). However, complications 
during both periods have also been reported(45,46). Skin 
wrinkling signs reliably indicate edema subsidence and 
timing for definitive surgery(44).

Approaches
The approaches should be defined according to the fracture 

pattern, the reference fragment, and the location of the 
greatest displacement. The principal approaches described 
in the literature are:

1. Direct anterior (midline): This approach allows complete 
visualization of the distal tibia and versatile hardware 
positioning(47). It is centered over the ankle and slightly 
curved, distally towards the talonavicular joint. After 
the skin incision, care is taken to spare the superficial 
peroneal nerve that crosses the wound from the lateral 
side distally(48). Then, the extensor retinaculum is incised, 
and the anterior tibial tendon is retracted medially, 
while the extensor hallucis longus tendon with the deep 
neurovascular bundle is retracted laterally. Proximally, the 
approach can be extended following the lateral border of 
the tibial crest(48).

2. Anterolateral (Böhler’s approach): This approach is pre-
ferred for C3-type injuries with a small or comminuted 

Chaput fragment. The patient is placed in the supine 
position, and the approach is made between the tibia and 
fibula, extending distally for approximately 4 cm while 
taking care to identify the lateral branch of the superficial 
peroneal nerve. The structures of the anterior compartment 
and the neurovascular bundle are retracted medially 
with the extensor tendons, and a lateral arthrotomy is 
performed(49). The reported complications include injury 
to the peroneal nerves and anterior tibial neurovascular 
bundle, while it reportedly has the lowest amputation rate 
and a higher rate of radiographic consolidation compared 
to the anteromedial approach(50,51).

3. Anteromedial: This approach begins 4 cm proximal to 
the tibiotalar joint, medial to the tibial crest, and can be 
extended distally in the same manner as the direct anterior 
approach. It allows only poor visualization of the Tillaux-
Chaput fragment and is associated with high complication 
rates compared to the anterolateral approach, particularly 
a significant increase in deep, superficial infections and 
nonunion(52,53). The anteromedial approach may be mo-
dified, starting 10 mm distal to the medial malleolus and 
extending proximally, crossing obliquely to the lateral 
border of the tibia. It then curves to 105º-100° proximally, 
10 mm lateral to the tibial crest(46).

4. Lateral: A standard lateral approach will fix an associated 
distal fibular fracture if not fixed through a posterolateral 

Figure 4. (A) Axial, (B) coronal, and (C) sagittal computed tomography scans show the main intraarticular fragments: 1 medial malleo-

lus; 2 anterolateral; 3 posterolateral; 4 anterior; 5 posterior; and 6 a slightly impacted central impacted fragment. Not the irregular bone 

structure after a distal tibial shaft fracture 20 years ago (same patient as in Figure 2).
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approach. This approach has a low risk of complications; 
however, care must be taken to avoid injury to the lateral 
branch of the superficial peroneal nerve at its proximal 
end. The exact position of the incision depends on the 
location of the fibular fracture and the approach(es) to the 
distal tibia. 

5. Posterolateral: It is performed with the patient in the 
prone position, midway between the Achilles tendon 
and the fibula. The sural nerve that runs epifascially from 
central to lateral is identified in the subcutaneous tissue 
and gently mobilized medially with the lesser saphenous 
vein(54). Then, superficial and deep crural fascia are incised, 
and the posterior tibia and fibula are accessed in the 
interval between the flexor hallucis longus and peroneal 
muscles, which can be retracted medially and laterally, 
respectively(48). This approach is particularly useful as it 
allows for treating posterior pilon fractures associated 
with fibular fractures(29,55). With careful soft tissue mana-
gement, the reported wound complication rates and 
sural nerve injuries are low in the treatment of posterior 
pilon fractures due to the extensive overlying soft tissue 
envelope(47,48,56); however, a systematic review comparing 
various approaches found the posterolateral to be asso-
ciated with the highest rate of wound complications 
(23%), and the medial approach has the lowest reported 
rate of ORIF-related complications, infection, and wound 
dehiscence(53,57). Compared to the posteromedial approach, 
the posterolateral allows a similar visualization of the 
posterior pilon plus access to the distal fibula without the 
risk of injury to the tibial neurovascular bundle(28).

6. Posteromedial: This is performed with the patient in the 
prone position and a cushion placed under the foot. The 
length depends on the metaphyseal-diaphyseal extent 
of the injury, starting 3 cm above the tuberosity of the 
calcaneus between the Achilles tendon and the medial 
malleolus, avoiding the peritendineum of the Achilles 
tendon. Deep dissection is continued in the interval 
between the tibial neurovascular bundle medially and the 
flexor hallucis longus tendon laterally. The tibiotalar joint 
and the fibular notch are partially exposed, and intercalary 
fragments are resected or reduced depending on size. Once 
correct reduction is achieved, it is fixed with Kirschner 
wires (K-wires), and then a buttress plate is applied with 
cortical or locking screws. It is crucial to assess the stability 
of the syndesmosis with either the hook test or external 
rotation test since although the literature supports that 
the reduction of the pilon fragment or posterior malleolus 
would be enough to restore it, in some cases, it remains 
unstable and requires fixation(3,58,59).

This approach allows for broad visualization of the posterior 
pilon, enabling the possibility of fixing both the posterola-
teral and posteromedial fragments, particularly in posterior 
malleolar fractures with joint impaction (“posterior pilon 
variant”)(60). This approach lies close to the tibial neurovascular 
bundle with a high risk of injury or at least irritation, while a 
low rate of sural nerve and peroneal artery injury is reported, 

which perforates the interosseous membrane 4 to 6 cm from 
the tibial plafond(61). To avoid wound complications, a curved 
incision above the three main branches of the posterior tibial 
artery, the angiosomes of the medial and plantar calcaneal 
branch is required with meticulous preparation of a full-
thickness fasciocutaneous flap(62). This approach could also 
be performed in the supine position, with the patient’s leg 
in a “4” position. This position allows for combining it with 
other approaches, such as the anterolateral, without turning 
the patient, resulting in a significantly shorter surgical time 
(107.5 minutes versus 141.9 minutes in one study) than the 
prone/supine group(59). 

Multiple studies have compared various approaches to the 
tibial pilon. They must be interpreted cautiously due to the 
high variability of pilon fractures and associated soft tissue 
compromise, as well as varying surgical expertise with any 
individual approach. Ketz and Sanders(48) found a similar 
range of motion (ROM) and functional scores between ante-
rior and posterolateral approaches(48). In contrast, Wei et 
al.(63) reported that anatomical reduction was best achieved 
through the posterolateral approach, followed by the anterior, 
anteromedial, and anterolateral(53,63). Chan et al.(64) found a 
higher nonunion rate in AO 43C3 fractures when a combined 
anterior and posterior approach was performed, while the 
reduction quality was similar when comparing the same type 
of fractures treated with only a single anterior approach(64). In 
a comparative study on 590 pilon fractures, the authors found 
an infection rate of 19% with no significant association with 
any particular approach. Still, they identified the need for soft 
tissue coverage and smoking as independent risk factors for 
developing infection(65). In a systematic review of 733 cases, 
Liu et al.(53) found the anterior approach to be associated with 
the overall best results despite a high proportion of type-C 
fractures(53).

It has been classically held that a 7 cm skin bridge must 
be maintained between different distal tibial approaches; ho-
wever, this concept has been challenged(66,67). Three vascular 
territories have been described, arranged vertically, supplying 
the overlying soft tissue envelope of the ankle. If the incisions 
are vertical and parallel, the distance between them does 
not matter, and there would be no threat to the resultant 
skin bridge(62,66-68). In summary, the choice of approaches 
is individually tailored to the fracture pattern, avoiding 
excessive soft tissue dissection and periosteal stripping, and 
has to consider the treating surgeon’s expertise with any 
given approach.

Early primary fixation
Several authors have supported the definitive treatment 

of pilon fractures at an early stage(37,69,70). This perspective 
is based on the understanding that prolonged delays in 
surgery may lead to less effective anatomical reduction and 
an increased risk of postoperative infections(69). Additional 
considerations are that spanning external fixation restricts 
early movement, which can result in ankle stiffness and 
inadequate cartilage nutrition(12). Further concerns include 
complex regional syndrome because of delayed definitive 
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surgery and pin-track infection(12). White et al.(37), in a series 
of 95 patients with AO/OTA 43C fractures, reported good 
outcomes and high-quality reduction with early primary ORIF 
within 48 hours of injury, with only 6% of deep infections(37). 
Tang et al.(70) compared early definitive fixation with minimally 
invasive techniques in 23 patients treated within 36 hours after 
injury vs 23 patients managed with a staged protocol, finding 
no significant differences between the groups regarding 
soft tissue complications, fracture union, and functional 
scores(70). Additionally, these authors noted an increase in 
mean operative time, union time, costs, and hospital stay in 
the delayed surgery group, concluding that early ORIF is a 
safe procedure comparable to the staged protocol when soft 
tissue conditions are acceptable(70). Several recent studies 
found that early primary fixation compared favorably with a 
staged protocol in the hands of fellowship-trained orthopedic 
and trauma surgeons(71-73). 

Several authors have identified a window between three 
and five days post-injury when soft tissue swelling is highly 
increased, suggesting that early ORIF should be performed 
during the first two days to prevent wound complications(74).

Early definitive ORIF requires the availability of an expe-
rienced team and operation room resources within 48 hours 
of the injury. The same principles for planning approaches, 
reduction, and fixation apply to staged protocol management. 
If these conditions are not met, primary closed reduction, 
external fixation, and patient transfer to an institution with 
adequate expertise will help avoid severe complications.

Surgical strategies
Many strategies for the reduction and fixation of pilon 

fractures have been proposed in the literature, mostly based 
on the principles by Rüedi, Allgöwer and Heim with numerous 
modifications(18). There is poor evidence on the ideal approach 
because of the great variability of pilon fractures and 
associated soft tissue damage. Some general considerations 
will be discussed in the following. 

The individual choice of approaches and fixation depends on 
the quality of the soft tissues and the major fracture pattern. 
Stable internal fixation of the three main pillars (columns) of 
the tibial plafond and centrally impacted fragments should 
be pursued in a 360-degree manner and may be achieved 
with even a single plate, depending on the individual plate 
design(26,75). The use of dual or triple plates should be 
weighed against the cost of extensive soft tissue dissection, 
unnecessary periosteal stripping, and compromise to the 
blood supply of the distal tibia with the risk of nonunion and 
osteonecrosis(75-79). Likewise, fixation of the distal fibula as 
a “fourth column” is not generally indicated and may even 
negatively impact the reduction and healing of the tibia 
fracture(79,80). 

By anatomically reducing the joint surface first, a complex 
type C3 fracture can be simplified to a type A fracture (Figure 
5), while in less complex intra-articular fracture patterns 
(type C1/2), the fracture may be converted into a type B 
fracture by fixing the larger joint-bearing fragment to the 

Figure 5. A central anterior approach is used for direct access into the main fracture line between the anterolateral and anteromedial 

fragments (same patient as in Figures 2-3). For complex articular fractures of the tibial plafond, starting with the joint reconstruction 

is useful, turning a type C into a type A fracture as long as all fragments are mobile. The tibial and calcaneal pins of the external fixator 

are draped free and may be used for joint distraction for both ligamentotaxis and enhanced overview over the joint surface. The tibial 

plafond is reconstructed step-wise from posterior to anterior and lateral to medial. The reduced fragments are temporarily held with 

pointed reduction clamps and Kirschner wires.
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tibial metaphysis(18). In type C3 fractures, there is no place for 
indirect reductions, and each fragment must be addressed 
through open reduction and direct visualization. 

During reduction, it is important to consider displacement 
of the peroneal tendons (as reported in 90.9% of cases in a 
CT study), along with entrapment of the posteromedial flexor 
tendons and the posterior tibial neurovascular bundle as 
seen in approximately 10% of cases to avoid poor reduction 
of the fracture, impaired tendon function, and neurovascular 
injury(81,82).

An anterior approach is often used to reduce the joint 
pressure under direct visualization. One tibial and calcaneal 
Schanz screw from the external fixator may be kept in place 
to be used for distraction to gain a complete insight into the 
fractured tibial joint surface (i.e., by using a femoral distractor-
see also Figure 5). The exact position of the approach 
(anteromedial vs. central vs. anterolateral) is chosen close 
to the main anterior fracture line to minimize soft tissue 
dissection and periosteal stripping. The anterolateral and 
anteromedial fragments are gently separated, and the central, 
posteromedial, and posterolateral fragments are identified. 
The latter may be considered a constant reference fragment 
for starting the reconstruction from posterior to anterior and 
lateral to medial(52). Distraction can be relieved, and the talar 
dome is used as a template for realigning the central impacted 
(die punch) fragments(18). Reduced articular fragments can 
be temporarily fixed with K-wires that may be driven out 
posteriorly. The anterolateral and anteromedial fragments 
are then reduced to the posterior and central fragments, 
and the K-wires are driven back from posterior to anterior, 
thus completing the reconstruction of the joint surface and 
turning the type C into a type A fracture. The K-wires may be 
exchanged with independent screws or resorbable implants. 
Small articular fragments may be cut flush with the anterior 
and posterior cortex and left in situ as “lost K-wires.” Lag 
screws should only be used for simple fracture patterns. 
After joint reconstruction, the metaphysis is stabilized to the 
diaphysis with plate(s) and screws adapted to the individual 
fracture pattern and soft tissue conditions (Figure 6). If the 
main fracture line runs in the frontal plane, it is mechanically 
superior to place the plate anteriorly or posteriorly on the 
tibia(48). If the main fracture line is situated in the sagittal 
plane, it is preferable to put the plate on the medial side to 
position the screws perpendicular to the fracture line. 

Autografts or allografts may be utilized for larger de fects 
resulting from bone loss or extensile metaphyseal commi-
nution, although clinical evidence does not support it(83).

If a posterior approach is chosen, fixation of the posterior 
pilon is ideally performed with a posterior buttress antiglide 
plate. If a staged procedure is planned, care should be taken 
that the screws do not interfere with later anterior fragment 
fixation(48). 

Definitive treatment
The principles of internal fixation are direct reduction and 

stable fixation of the articular surface, followed by restoration 

of metaphyseal length, rotation, alignment, and stabilization 
towards the tibial shaft spanning any comminuted meta phy-
seal fracture while minimizing any compromise to the soft 
tissues(84). The options for definite fixation will be discussed 
in the following.

Intramedullary fixation
In diaphyseal comminution of the tibia with extension 

into the joint and poor soft tissue envelope, intramedullary 
nails (IMN) may be an option for internal fixation of simple 
articular fractures. The tibial plafond has to be fixed first with 
screws to avoid further fracture dislocation while introducing 
the nail. Joint reduction is controlled via a small, direct 
incision. If nondisplaced, the plafond fragments may be fixed 
with percutaneous screws. Marcus et al.(85) performed IMN 
in 23 patients with AO/OTA 43C1 fractures, achieving union 
at 14.1 weeks with excellent alignment, 8% infection, and 0% 
nonunion(85). 

Goodnough et al.(86) described a reportedly safe technique 
that involves the use of a percutaneous, intramedullary screw 
placed from the medial malleolus, traversing the fracture 
site, with a bicortical tibial fixation on the contralateral 
side as medial support alongside less invasive anterolateral 
plate fixation in cases of fractures with metaphyseal in-
volvement(86). 

Figure 6. (A) Following joint reconstruction, the reconstructed 

joint block is aligned to the tibial shaft, and the metaphyseal zone 

of comminution is bridged by a locking anterolateral distal tibia 

plate that is slid in epiperiosteally and fixed in the proximal frag-

ment via stab incision. (B) A medial buttress plate is introduced 

via minimal incisions in a minimally invasive plate osteosynthesis 

technique (same patient as in Figures 2-4).

A B
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Plate fixation
Many designs of pre-contoured distal tibia plates for pilon 

fractures have been described(66,75). The objective is to span 
the metaphyseal comminution, thereby serving the function of 
bridge plates and promoting secondary bone healing through 
callus formation via endochondral ossification(78,84). Using two 
or more plates can negatively impact callus formation if the 
construct is overly rigid(78). On the other hand, the absence of 
implants on the medial or lateral side of the tibia may result 
in a weaker construct, leading to secondary subsidence in the 
coronal plane(78,84). Campbell et al.(78) identified that placing 
one plate provides more callus formation at six months than 
dual plate fixation in a study of 50 patients with AO/OTA C2 
or C3 fractures without impacting the reoperation rate(78). 
Various authors have pondered whether the placement of 
these plates and their respective screws would be capable 
of stabilizing the three reference fragments (anterolateral, 
posterolateral, and medial). In a study using synthetic distal 
tibia sawbones, Penny et al.(75) demonstrated that three of 
four available anterolateral plates lacked stable fixation in 
the medial fragment with at least two screws. On the other 
hand, medial plates did not stabilize the anterolateral and 
posterolateral fragments with at least two screws (which 
are considered necessary to prevent rotation)(75). Only screw 
insertion through the anterolateral variable angle plate could 
stabilize all three fragments(75). A similar study performed in 
bone models based on fracture patterns in 162 patients AO/
OTA 43C3 comparing three different models of anterolateral 
plates concluded that none of the three models could fix the 
medial malleolar fragment, and the Volkmann fragment was 
missed in 1.2% to 3.6% of cases(87). Lack of medial support 
may lead to late varus deformities and nonunions(88). From the 
available data, it appears that the anterolateral plate is most 
important for buttressing the area of greatest comminution, 
and the screws inserted through a variable angle plate can 
fix the three main fragments. To create a stiffer construct, 
particularly in more complex fracture patterns, the addition 
of a second (medial) plate or independent screws should be 
considered depending on the fracture pattern (Figure 6). 

If possible, further damaging already compromised tissue 
plates should be inserted in a minimally invasive plate 
osteosynthesis (MIPO) technique to avoid extensive soft 
tissue and periosteum dissection. Alignment, length, and 
rotation of the distal tibia can be restored through indirect 
fracture manipulation of the diaphyseal and metaphyseal 
region, resulting in the preservation of periosteal blood 
supply and a lower rate of complications(89). Extraarticular 
intercalary fragments are indirectly reduced without being 
stripped of their blood supply, thereby preserving bone 
biology. Percutaneous plates introduced and fixed via stab 
incisions may be useful on the medial aspect of the tibia due 
to less disruption to the extraosseous blood supply(12,90). In 
a systematic review, it was reported that through the MIPO 
technique, an 87% rate of excellent to good results was 
achieved, comparable to ORIF, with a complication rate of 
35%, including superficial infections (4.3%), only one case 

of deep infection, nonunions in 0.6%, and malunions in 
3.%. and adequate quality of reduction(91). A purely MIPO 
technique should be reserved for selected pilon fractures 
with a predominance of large fragments without substantial 
articular comminution(18). Typically, the anterolateral plate is 
placed through an anterior incision that is also used for an 
anatomic joint reduction but slid in proximally bridging the 
zone of metaphyseal comminution, and the proximal screws 
are inserted into the diaphysis via stab incisions, while a 
second, medial plate, may be introduced in a MIPO technique 
(see Figure 6)(18,92).

External fixator
Keeping an external fixator as definitive fixation should be 

reserved for patients with significant wound compromise, 
bone loss, severe underlying comorbidities, infections, or 
unreconstructable injuries. In this case, the objective is to 
restore a functional limb while minimizing the risk of further 
complications(36). Ideal indications are low fractures with 
minimal metaphyseal extension, partial articular fractures, 
and non-comminution(36). To add additional construct sta-
bility, fixation with two mini-fragment plates has shown 
sufficient reduction maintenance over time(75). 

The main advantages are a lower infection rate; however, 
complications such as articular malreduction, metaphyseal 
malalignment, ankle stiffness, loss of reduction, and malunion 
have also been described, leading to inferior outcomes com-
pared with standard open reduction and internal fixation(45,93). 
Richards et al.(94) compared 60 patients treated with ORIF vs. 
definitive external fixation with no difference in the quality 
of articular reduction. Delayed union and nonunion were 
more frequent in the external fixation group, and Iowa Ankle 
Scores and The 36-Item Short Form Health Survey (SF-36)  
scores were better in the ORIF group(94). Zhao et al.(95) 
assessed 21 type C pilon fractures treated with an external 
fixator combined with limited open reduction and absorbable 
internal fixation. The results were satisfactory, with a union 
time of 4.8 months, superficial infection in eight patients, 
deep infection in one but no malunion, loss of reduction, or 
nonunion(95). 

Another option for this complex injury is a circular external 
fixation with small wire or hybrid fixators. This construct 
allows for injury management with less soft tissue disruption 
and early weight bearing, also offering the possibility to 
perform gradual correction after initial surgery(36). When 
using a circular small wire frame, an ankle sparning construct 
may be employed to allow for early motion(96). In simple 
intraarticular fracture patterns, percutaneous joint reduction 
may be controlled arthroscopically(96). Bacon et al.(97) did 
not find statistically significant differences in malunion, time 
to union, infection, or complication rates in pilon fractures 
treated with an Ilizarov frame or open plating(97). Bastías et 
al.(33) compared 30 patients who received traditional ORIF 
vs 23 patients who underwent hexapod ring fixation for 
AO/OTA 43C3 pilon fractures; minor complications such as 
superficial infection and malalignment were significantly 
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higher in the hexapod group; however, the ORIF group had 
higher major complications such as deep infection(33). Other 
reported complications by these authors, such as nonunion, 
reoperations, or ankle osteoarthritis, were not significantly 
different between groups, concluding that using the hexapod 
fixator, patients could achieve high union rates associated 
with low complications(33). External fixation remains a 
troubleshooter in any case of poor soft tissue conditions or 
any complication requiring the removal of all internal fixation.

Primary arthrodesis
Irrespective of the type of ORIF, pilon fractures carry an 

inherent risk of early osteoarthritis with chronic residual pain 
due to articular comminution with severe chondral damage, 
soft tissue damage, and bone stock loss(7,98). Age should not 
be a determining factor when deciding between arthrodesis 
and ORIF, as patients over 60 have shown similar results in 
treatment failure, bone loss, and malreduction compared to 
young patients(99). Zelle et al.(100) performed ankle arthrodesis 
with a posterior blade plate on 17 patients with AO/OTA C2 and 
C3 who presented more than 50% impaction and extensive 
comminution with results comparable to patients undergoing 
ORIF. They reported neither deep infections nor malunion, 
with union achieved at 132 days(100). Nicholas et al.(101), in their 
systematic review, found that primary ankle arthrodesis yields 
reasonable results in pilon fractures; however, only eight 
studies with 109 patients were eligible for the review, and 
many of them had inadequate follow-up(101). Beckwitt et al.(102) 
reported even better Foot and Ankle outcome scores (FAOS) 
after primary arthrodesis than ORIF(102). Arthrodesis can be 
performed using an anterior plate, a posterior blade plate, 
an external fixator, or an intramedullary nail (100,103). Using an 
external fixator provides long-term stable fixation with a low 
risk of infection (apart from pin-tracks), allowing distraction 
osteogenesis in case of significant bone loss(104). Solid fusion 
was achieved in one study at nine months in 12 of 14 patients 
(nine were talus fracture-dislocations) using a hexapod 
(Taylor Spatial Frame) external fixation with good results (SF-
36 of 65, Ankle Osteoarthritis Score (AOS) 36.5 with 69.3% 
of scores graded good to excellent) without developing deep 
infection(105). Arthrodesis using a retrograde intramedullary 
nail allows stable hindfoot fixation through minimally invasive 
incisions, thus avoiding potential wound complications, but 
additionally sacrifices the subtalar joint(106). The inherent 
disadvantages of arthrodesis compared with joint-preserving 
procedures are decreased gait velocity, cadence, and stride 
length(107).

Open pilon fractures
The rate of open pilon fractures has been reported to be 

as high as 20%(108). This relatively high incidence is due to 
the thin and vulnerable soft tissue envelope surrounding the 
distal tibia, which is susceptible to disruption with injury(109). 
Such a scenario is challenging and is associated with a 10.5% 
to 18.8% risk of deep infection(44,110). However, if an appropriate 
treatment based on aggressive irrigation and debridement is 

followed by early soft tissue coverage, low nonunion rates, 
and infection could be achieved(3).

The classic protocol for open fractures includes debride-
ment of devitalized bony and associated soft tissue followed 
by ankle-spanning external fixation. Lim et al.(9) treated 20 
patients with open pilon fractures managed through early 
wound debridement, spanning external fixation (delta or 
rectangular frame), delayed soft tissue coverage with a 
flap when necessary, and delayed definitive fixation using a 
fine wire fixator (Ilizarov or Taylor) once the soft tissue was 
sufficiently healed(9). Bone union was achieved in 19 patients 
at a mean time of 10.4 months. The AOFAS score at 12 months 
was 74.2, with a 50% incidence of post-traumatic arthritis 
due to anatomical reduction in only 50% of the cases(9). 
The reported nonunion rates after open pilon fractures are 
also significant, ranging from 6% to 42%(3). Olson et al.(111) 
compared patients who suffered AO/OTA 43C fractures 
treated surgically within 24 hours (36 patients) with those 
treated after more than 24 hours (125 patients). The incidence 
of open fractures in their cohort was 22%(111). They reported a 
27% rate of deep infection and a 22% rate of nonunion, with 
a statistically significant correlation between both variables. 
Their results indicated that patients who underwent early 
surgical intervention and presented with an open fracture 
Gustillo Anderson type 3A had a higher infection rate. The 
authors concluded that definitive treatment should not 
be performed during the initial management of an open 
fracture; rather, a staged protocol should be preferred. The 
same group identified factors such as male sex, smoking, 
connective tissue disease, and Gustilo Anderson type 3B 
fractures as associated with a higher infection rate(111). Siluzio 
et al.(3) reported a mean AOFAS score of 71.5 at 12 months in 
14 patients who sustained AO/OTA 43C open pilon fractures 
(Gustilo Anderson 3 A-C), with 28% deep infections, 43% 
superficial infections, and 43% delayed union after staged 
management(3). In cases where the soft tissues do not allow 
for primary closure, negative pressure wound therapy can be 
useful until the inflammation subsides and a delayed closure 
or eventual flaps or grafts can be planned(112). Temporary 
placement of an antibiotic cement spacer is a useful adjunct 
in cases of bone loss during the initial trauma, as it fills the 
defect, creates an antimicrobial local environment, and a 
vascularized envelope for further grafting (“periost-like 
membrane”)(113). Factors that predict soft tissue complications 
include falls from a height greater than 3 meters, segmental 
fibular fractures, and multifragmentary articular tibial frac-
tures. These factors suggest that the higher the energy 
involved in the injury mechanism, the greater the potential 
for soft tissue complications(114).

Posterior pilon fracture
Fractures of the posterior tibial rim have a 46% association 

with Weber B or C distal fibular fractures(115). The term 
posterior malleolus (or posterior pilon) is defined based 
on whether the fragment involves up to (or more than) 
50% of the tibial incisura and whether the medial malleolus 
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is fractured in the intracollicular groove or as a whole(28). 
Regardless of this definition, fixation of the posterior tibial 
fragments is crucial to restoring syndesmotic integrity, the 
tibiofibular incisura, thus facilitating anatomic reduction of 
the distal fibula(29,116). Failure to reduce posterior fragments 
has been related to persistent posterior talar subluxation(117). 
Attempts to fix the posterior malleolus through indirect 
reduction or fixation will likely yield non-anatomic reduction 
and poor results(29). These results were supported by Ketz 
and Sanders(48), who performed staged posterior tibial 
plating for posterior malleolar fractures associated with 43C2 
and 43C3 pilon fractures(48). In nine cases, they performed 
a posterolateral approach for the posterior malleolus and a 
secondary anterior approach for the pilon fracture through 
a standard anterior midline incision, averaging 18.5 days 
apart. During this time, the fractures were temporarily 
stabilized with an external fixator, and another CT was 
performed to assess the quality of reduction and fixation 
of the posterior fragment(s). The quality of reduction and 
functional outcome were superior to ten patients in whom an 
anterior or anteromedial approach was utilized for the pilon 
fracture, along with an indirect reduction of the posterior 
malleolus fracture(48). However, the overall number in both 
groups was small, and in a follow-up study from the same 
institution with 116 patients, of whom 35 underwent staged 
fixation of the posterior malleolar component, there was no 
statistically proven benefit regarding the quality of articular 
but a significantly higher risk of nonunion associated with 
multiple (posterior-anterior) approaches compared to a 
single (anterior-alone) approach(64). Besides posterolateral 
(or posteromedial) approaches, the posterior malleolus com-
ponent can also be reduced via a trans-fibular approach, 
providing direct visualization if the fibular fracture is in line 
with the posterior malleolar fracture, which is rather the case 
in rotational injuries and less common in pilon fractures(55). 

Unlike classic tibial pilon fractures resulting from axial 
impact, isolated posterior tibial pilon fractures are considered 
lower energy and frequently occur in elderly patients(118-120). In 
these cases, single posterior approaches will be performed, 
and the soft tissue cover in this region will result in a lower 
risk of wound dehiscence and infection(119,120).

What about the fibula?
Fibula fractures occur in more than 90% of cases of type C 

pilon fractures(121). Its incidence is directly associated with a 
higher energy of the initial trauma(121). Luk et al.(122) compared 
36 tibial plafond fractures with an intact fibula against 71 
pilon fractures in association with fibula fractures and stated 
that the group with an intact fibula was more commonly 
associated with AO type B patterns, and the group with 
pilon and fibula fractures was more associated with type C 
patterns(122). 

Historically, reduction and fixation of the fibula in these 
types of fractures were considered fundamental to treatment 
success(14). The objective was to achieve proper fibular length, 
alignment, and rotation to reduce the tibial plafond through 

ligamentotaxis and to prevent angular displacement in any 
plane by stabilizing the lateral column(123). Other considerations 
for fixing the fibula included shortening, comminution, or distal 
fractures that would violate the syndesmosis(85). In one study, 
the fibula length strongly correlated with the Foot and Ankle 
Ability Measure (FAAM) among 13 radiographic parameters 
(124). Korkmaz et al.(1) reported that patients with an associated 
fibular fracture fixed with a plate had a statistically significant 
better range of ankle motion than those with unfixed fibula(1).

On the other hand, Kurylo et al.(125) found no statistically 
significant differences between 26 patients with fibular 
fracture fixation, 37 with fibular fractures unfixed, and 30 
without fibula fractures in postoperative or final alignment, 
concluding that fixing the fibula is not always necessary(125). 
In a similar study, Hong et al.(80) compared 25 patients who 
underwent fibular fixation with 29 patients in whom only 
tibial pilon fixation was performed. There were no statistically 
significant differences in outcomes or complication rates(80). 
The authors concluded that fibular fixation is not necessary 
unless additional stability is desired or it aids in the reduction 
of the tibial pilon fracture(80). If fibular fixation is performed, 
several authors recommend starting with fibular alignment in 
AO type 43 A or B pilon fractures, as there is no significant 
articular compromise of the distal tibia(83,125). However, star-
ting with the fibula should only be contemplated in simple 
fractures, where achieving adequate alignment, rotation, and 
length would facilitate tibial reduction(18). With significant 
comminution of the fibula and all AO 43 C tibial fractures, 
there is consensus to begin with the reconstruction and 
alignment of the tibial plafond joint surface (Figure 7)(18). 

Figure 7. The fibula is fixed last with a long plate bridging both 

fracture levels applied in a minimally invasive plate osteosynthesis 

technique (same patient as in Figures 2-5).
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In summary, fibular fixation is not generally indicated in 
treating tibial pilon fractures. It may be considered indi-
vidually in severe pilon fractures to maintain length and 
alignment of the tibia, to augment tibial fixation in case of 
poor bone quality, or to prevent soft tissue prominence of 
the displaced fibula(80). During initial closed reduction and 
external fixation, primary fibular fixation may add to the soft 
tissue compromise, prevent proper manipulation of the distal 
tibia, or even interfere with the choice of approaches.

Syndesmotic injuries 
Syndesmotic injuries and syndesmotic equivalent injuries, 

i.e., avulsions at the tubercule de Chaput or posterior 
malleolus (“Volkmann fragment”), have been reported in 3.4 
to 25% of pilon fractures, particularly in those with bifocal 
fibula fractures(126-128). Purcell et al.(128), in a retrospective study 
comparing pilon fractures with and without syndesmosis 
injury, concluded that this type of associated injury implies 
a higher energy trauma and can lead to a greater number of 
reoperations, neurovascular injuries, and even amputation(128). 
Likewise, Christensen et al.(127) saw significantly worse out-
co mes in pilon fractures associated with syndesmotic 
injuries(127). Haller et al.(126), in an analysis of 735 pilon fractures, 
found missed syndesmotic injury to be associated with the 
development of post-traumatic arthritis in 13 of 14 cases. In 
the same study, patients with a Chaput or Volkmann fragment 
greater than 10 mm significantly benefited from the fixation 
of these fragments(126). Malposition of the syndesmosis, 
defined as > 2 mm difference in tibiofibular relationship to 
the uninjured side, is not uncommon (16 of 26 patients in 
one study) and was associated with inferior outcomes as 
measured by significantly lower FAAM and Activities of daily 
living (ADL) scores (129). Like in complex malleolar fractures, 
restoring normal tibiofibular relationships, including anatomic 
reduction and fixation of syndesmotic avulsions in pilon 
fractures, appears essential for obtaining favorable results 
and avoiding post-traumatic arthrosis (129).

Aftercare
Following ORIF of closed pilon fractures, a well-padded 

posterior splint is applied, followed by a removable walker 
boot. Range of motion exercises are initiated after soft 
tissue consolidation. Patients are restricted to partial weight-
bearing on two crutches in a walker boot for 8-12 weeks, 
depending on the individual fracture pattern, bone quality, 
and comorbidities. Patients who cannot walk on crutches 
are subject to non-weight-bearing in a wheelchair. In case of 
doubt about the quality of reduction and bony consolidation, 
CT scanning is employed (Figure 8). Regular weight-bearing 
radiographs are advised to assess fracture consolidation 
(Figure 9). 

Complications
Because of the high trauma energy, the initial bone and 

cartilage damage due to the impaction, and the vulnerable 

soft tissue cover, complications are common in pilon fractures, 
including wound compromise, infection, nonunion, malunion, 
post-traumatic osteoarthritis (PTOA) and osteonecrosis(7,130). 
PTOA is the most recognizable long-term disability, which 
has been reported in more than 50% of patients within 
four years after the injury(131,132). The onset of early arthritis 
is directly related to poor anatomical reduction due to load 
transfer within the articular surface and is, in turn, associated 
with significant functional impairment(133,134). This scenario is 
more frequent in pilon fractures treated with external fixation 
only(135). If detected early, intraarticular osteotomies following 
the original fracture pattern could be performed in selected 
patients who are young and active, with good bone stock, 
compliance, and sufficient cartilage cover over the weight-
bearing areas(136).

However, PTOA may also be caused by primary chondral 
damage due to axial forces during the initial trauma, despite 
further anatomical joint reconstruction(134,137). DeCoster et 
al.(138) found reduction quality correlating with PTOA but 
not with medium-term functional outcomes(138). Jo et al. 
demonstrated that pilon fractures associated with anterior 
impaction were significantly associated with advances in 
PTOA and anterior talar subluxation at 25 months compared 
to patients with other types of pilon fractures(139).

Willey et al.(140) found a 21% decrease in joint space in the 
injured ankle in weight-bearing computed tomography 
(WBCT) at six months in 20 patients who underwent ORIF 
for pilon tibial fracture, with the middle lateral and middle 
central regions showing the largest decrease(140). Fortunately, 
radiological arthritis does not necessarily correlate with the 
same degree of symptoms, meaning that only about one-third 
of the patients may need further surgery like cheilectomy, 
debridement, joint distraction, ankle fusion, or total ankle 
replacement(136).

In the presence of early PTOA with focal defects no bigger 
than 1x1cm2 after pilon fractures in young patients, osteo-
chondral autograft in combination with ankle distraction and 
supra malleolar osteotomy in case of coronal malalignment 
may prevent rapid progression of osteoarthritis(141).

The use of external fixation does not preclude complications 
such as pin site infections in 20%(142), superficial infections in 
6%(143), deep infection in 8%-17%(144), delayed bone union in 
4%(145), inadequate union, nonunion, and initial loss reduction 
in 30%(146). Lu et al. compared ORIF vs. external fixation, 
concluding that superficial infections were higher in the 
external fixation cohort than in the ORIF cohort; however, 
comparing those different patient cohorts should be viewed 
cautiously(147). 

Nonunions are reported in 2-10% of cases and have been 
associated with fracture comminution, open fracture, soft 
tissue compromise, and smoking(148,149). Treatment options 
include autologous bone grafting and augmentation of the 
construct using plates, nails, or external fixation(150). 

Osteonecrosis is linked to certain fracture patterns, such 
as comminution, the presence of a small anterolateral 
fragment (< 2 cm2), and the use of calcium phosphate bone 
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Figure 8. (A) Postoperative radiographs, (B) axial, (C) sagittal, and (D) coronal computed tomography scans showing anatomical res-

toration of the joint surface and the axial realignment to the tibial diaphysis (same patient as in Figures 2-6).

A

B

C D

substitutes(151). One study identified osteonecrosis in 18 out of 
69 patients at a follow-up of 7.3 months(151).

The most dreaded complication is a deep infection, which 
has been reported to occur in 2 to 16.7%(57). Several risk 
factors for the development have been identified like Gustilo-
Anderson type 3A or 3B open fracture, medial or anterior 

open wound, segmental bone loss or the need for soft 
tissue coverage, diabetes mellitus, comminuted fractures, 
smoking, male gender, advanced age, and high-energy 
trau ma(57,73,152). Correct soft-tissue management is critical 
to avoid the complications mentioned above, including a 
staged protocol, identifying the optimal window to perform 
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Figure 9. Standing radiographs at one year demonstrate consoli-

dation of the fractures without loss of reduction or signs of early 

post-traumatic arthritis (same patient as in Figures 2-7).

ORIF, avoiding aggressive reconstructive maneuvers, using 
atraumatic techniques, meticulous debridement, employing 
vacuum-assisted closure devices, and being reasonable and 
suspicious to anticipate potential wound dehiscence with 
timely intervention by plastic surgeons(12,147). The amputation 
rate following a deep infection in patients with pilon tibial 
fractures has been reported with an incidence of up to 
15%(152). Using Vancomycin and Tobramycin powder appears 
promising in reducing infection rates in high-risk open and 
closed fractures, including pilon fractures(153,154).

Prognosis
Despite appropriate treatment, pilon fractures still routinely 

result in long-term dysfunction and pain. Several authors 
have reported swelling rates ranging from 29% to 76%, 
pain at 33%, and ankle stiffness from 31% to 66% after type 
C pilon fractures(155-157). Most patients regain about 75% of 
their former functionality (Figure 10); however, 50% of them 
experience some level of disability, pain, and difficulty when 
walking, and 30% of them had to change their jobs(155-158). 
Several conditions, such as diabetes or smoking, have been 
demonstrated to worsen the prognosis in the treatment 
of pilon fractures, affecting bone union and functional 
outcomes(159). Uncontrolled diabetic patients have a 3.8 times 
increased risk for overall complications(160-162). Wheelwright et 
al. identified factors associated with high performance after 
a pilon fracture, including lower body mass index, closed 
fractures, and AO 43B fractures. An 8% decrease in the odds 
of body mass index was related to high-performance patients 
with every unit increase(10). 

A

B

Figure 10. (A) Clinical aspect and (B) ankle range of motion at 

one year. Note that the patient has a fused ankle on the right side 

from a previous accident (same patient as in Figures 2-8).

In their study, Korkmaz et al.(1) evaluated different variables 
that could influence outcomes: fracture type (Rüedi/Allgöwer 
type 3), surgical treatment, and quality of reduction in 118 
patients with pilon fractures (43B3, C1, C2, and C3) treated 
individually with different external and internal fixation 
methods(1). The most important finding from this study was 
the statistically significant correlation between the quality of 
reduction and functional scores, independent of the type of 
surgery performed, which is confirmed by numerous other 
clinical studies(48,91). For the same reason, several studies 
reported poor results with purely external fixation for type C 
fractures(97,135).

Pollak et al.(156) also assessed patients who sustained type 
C pilon fractures treated by ORIF or external fixation. These 
patients reported scores significantly lower than age-
matched controls, even worse than patients with hip fractures 
or chronic illnesses such as AIDS, coronary artery disease, or 
diabetes(156). As a consequence, tight control of blood glucose 
levels, adequate nutrition and vitamin substitution, and 
abstaining from alcohol, smoking, and drugs are important 
adjuvant concepts in the overall management of patients 
with severe pilon fractures(163).

Kellam et al.(155) reported that functional outcomes (PROMIS 
PF) after AO/OTA 43B/C pilon fractures improved from six 
weeks until six months but not between six months and 
two years postoperatively(155). Several studies consistently 
reported that the mean long-term patient-reported outcomes 
measured with validated scoring systems in patients who 
have suffered pilon fractures are significantly lower than 
those of age-matched healthy controls(158,164).
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