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Case Report: A Rare Case Of Bilateral Tibial Plafond Fracture In A Young
Soldier

Hrishikesh Pande!, Hardik Meisheri’

Learning Point of the Article:
Despite advances in implants and techniques of internal fixation, tibia plafond fractures still pose a considerable challenge to the orthopedic
surgeon due to the unforgiving nature of the soft tissue envelope, difficulties in achieving anatomical reduction of the articular surface and
post-operative stiffness of the ankle.

Introduction: Tibial pilon fractures, involving the weight-bearing surface of the distal tibia,present a formidable challenge for orthopedic
surgeons due to their complex nature and the delicate soft tissue envelope surrounding the ankle joint.Early approaches to pilon fracturesoften
resulted in poor outcomes, but modern principles of internal fixation and anatomicalreconstruction have significantly improved patient
prognosis. Despite advancements in surgicaltechniques and implants, achieving anatomical reduction of the articular surface remains
asignificanthurdle.

Case Report: This article presents a case report of a 27-year-old male soldier who sustained bilateral tibial pilon fractures following a fall from
height. The patient underwent surgical intervention with differing approaches due to the complexity of the fractures. A combination of
minimally invasive plate osteosynthesis (MIPPO) and external fixation was employed to address the fractures. The patient was followed up for
06 months post-op.

Conclusion: The importance of respecting the soft tissue envelope in surgical planning and timing, as well as the role of advanced imaging
techniques such as CT scanning in preoperative assessment is crucial to achieving a successful outcome.While tibial pilon fractures remain
complex injuries, advancements in surgical management have led to improved outcomes. However, ongoing research and innovation are
necessary to address the multifaceted challenges associated with these fractures and optimize patient care.
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Introduction

Fractures of the distal articular surface of the tibia are commonly
referred to as pilon or plafond fractures. Tibial plafond fractures
frequently present a challenge to the orthopaedic surgeon[1].
First described by French radiologist Destot in 1911[2], Pilon
fractures are defined as injuries that involve the articular weight-
bearing surface of the distal tibia. The term “pilon” is derived
from the French language, meaning pestle, resembling a

pharmacist’s pestle when paralleled to the distal tibial
metaphysis. Later termed “plafond” meaning “ceiling” in the
French language, equating the distal tibial articular surface as the
ceiling of the ankle joint[3]. Tibial pilon fractures are relatively
infrequent, accounting for 5-7% of all fractures of tibial. These
fractures are caused by axial loading in which the talus is driven
into the plafond, resulting in articular impaction of the distal
tibia. Intra-articular distal tibia fractures can also occur from a
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Figure 1: RT side LT side.

rotational force with minimal axial load. Despite advances in
implants and techniques of internal fixation, tibia plafond
fractures still pose a considerable challenge to the orthopedic
surgeon due to the unforgiving nature of the soft tissue
envelope, difficulties in achieving anatomical reduction of the
articular surface and post-operative stiffness of the ankle (esp. if
external fixator hasbeen applied).

Case Report

History: -

A 27 year old male, general duty soldier sustained a vertical fall
from a height (10 feet) after losing his balance. He landed on
both his feet with a direct axial load. He was unable to walk and
was taken to a nearby hospital. He was managed with bilateral
above knee POP posterior slab immobilization and transferred
to our centre two days later.

Examination: -

Figure 2: Computed tomography scan of LT Ankle.

His physical examination revealed swollen ankles and
echymosis bilaterally, with a blister over lateral aspect distal
1/3rd leg. There were no open wounds and the neurovascular
state was completelyintact.

Pre-op evaluation: -

Plain radiographs of both ankles revealed comminuted tibial
plafond fractures bilaterally (Fig. 1). Pre-operatively CT scan
was done for both the ankles (Fig. 2 & Fig. 3).

Intra-op findings: -

For the left side an anterolateral minimally invasive approach
was taken. The articular surface was visualized and plate
inserted using MIPPO technique. The fracture at the
metaphysis was reduced and fixed with a lag screw through the
plate. The articular surface reduced on its own once the fracture
was reduced at the metaphysis The right side was more
complicated and difficult to align. The fracture was approached
through a medial and an anterolateral
approach, giving due respect to the
surrounding soft tissue which was already
compromised. Upon visualizing the articular
surface, multiple small bony fragments were
seen. The articular fragments were found to be
impacted. Hence, an external fixator delta
frame was applied to achieve distraction at the
fracture site and help keep the fragments
aligned. The fracture was further fixed with an
anterolateral plate and a 03 hole 1/3rd tubular
plate medially

Post-op: -

There were no soft tissue complications or
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Figure 3: CT scan RT ankle.

infection. The left side was mobilized immediately, while the
external fixator on the right side was kept till 06 weeks. Patient
was advised non weight bearing ambulation (wheelchair
ambulation) After 06 weeks the external fixator was removed
(Fig. 4). There were no signs of any pin tract infections. The
right ankle was mobilized.

Followup: -

At 02 months post-op patient started weight bearing(Fig. ).
Presently patient is ambulant full weight bearing without
support. The patient is able to dorsiflex his right ankle upto 10°
and plantarflex upto 30°, while his left ankle is able to dorsiflex
upto 20° and plantarflex upto 45° (Fig. 6). At 06 months post-
op, his fracture had clinically and radiologically united (Fig. 7).
He was able to squat and was able to carry out his activities of
dailyliving without any complaint.

i

Discussion

Tibia pilon fractures were for many years
considered as “not amenable to surgery”
and the patients were forced to accept the
usually poor late result as a matter of bad
luck. And even in those instances where
open reduction was tried and some sort of
mostly inadequate screw or wire fixation
was attempted, the results were usually not
encouraging[4]. The modern concept of
fracture treatment by means of open,
anatomical reconstruction, stable internal
fixation and functional aftercare has been
able to change this rather fatalistic attitude
dramatically. In 1968-69 Riiedi TP &
Allgdwer M[S]. reported for the first time
on a consecutive series of 84 pilon fractures
exclusively treated by internal fixation. A
good to excellent functional outcome in 74% of patients at 4 yrs
of follow up proved the success of this method. Riedi and
Allgéwer classification was derived from the evaluation of
rotational injuries sustained following skiing accidents [4-10].
Three different fracture types based on comminution and
displacement of the articular surface were proposed. Type I are
intra-articular fractures without displacement, Type II are
displaced fractures without comminution, and Type III are
The
arbeitsgemeinschaft fiir osteosynthesefragen/orthopedic trauma

displaced fractures with impaction and comminution.

association (AO/OTA) offers a more comprehensive
classification system dividing up pilon fractures into Types A,
B, and C with subsequent subtypes. Type A are extra-articular
fractures, Type B are partial articular involving a single column,
and Type C are complete articular fractures, all with subtypes
differentiated on fracture pattern, amount of comminution,
and presence or location of impacted articular fragments.

I R

Figure 4: Post op X-ray RT side LT side.
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Figure S: 2 Months post-op.

Likely due to the nature and variability of the multitude of
possible fracture patterns, this classification is very inclusive
and descriptive but shows inconsistent inter-observer
reliability.[ 11-14] AO/OTA and Ruedi-Allgower classification
systems are based on plain radiographs and are not useful tools
in terms of preoperative planning or prognostic indicators.
Given these limitations, Leonetti and Tigani proposed a new
classification system based on displacement, the number of
articular fragments, the plane of the main fracture line, and the
degree of comminution as seen on CT scan. Thisis the only CT-
based classification system described. In an associated study of
71 pilon fractures, they demonstrated that this new
classification system is not only reproducible, but provides
prognostic correlation[15]. Regardless of which classification
system is used, it is important to recognize that there is a high
degree of variation between individual fractures. For this
reason, a preoperative CT scan is vital in understanding the
fracture and planning both surgical approaches and fixation.
Patients involved in high-energy trauma should be treated
according to advanced trauma life support guidelines because

they may have associated life- or limb threatening injuries.
Oedema, pain, deformity and functional impairment are the
classic clinical signs of most fractures The inability to sustain the
weight of the body is particularly indicative. High-energy
fractures are usually obvious on inspection, while tibial pilon
fractures caused by a torsional mechanism often have less
striking clinical signs. Extreme care should be taken in clinical
examination to look for possible associated injuries, especially
vascular or nerve injury and compartment syndrome, requiring
urgent intervention [16-19]. Thorough evaluation of the skin
should be done at the time of the initial encounter, assessing for
the degree of swelling, presence or absence of skin wrinkles,
blistering, and open wounds[6].The standard radiographic
examination includes antero-posterior, mortise and lateral
projections and must include the entire tibia and fibula and the
foot. CT scanning, with 3D reconstruction, has now become
routine in many centers for the study and operative planning of
these high-energy fractures, proving especially useful to
identify the precise path of sagittal and coronal fracture
lines[20,21]. The tibial plafond fracture pattern and soft tissue

AL A

Figure 6: Clinical picture, 2 months post-operative.
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Figure 7: 6 months post-operative.

injury is dictated by the positioning of the foot at the time of
injury. Typically, the talus is driven into the plafond during a
high-energy axial load. The position of the foot at the time of
impact, in conjunction with the direction and amplitude of the
force, results in varying fracture patterns and amount of
comminution[6]. When the foot is plantar-flexed at the time of
injury, forces are directed into the posterior portion of the
articular surface leading to impaction and posterior talar
displacement. The opposite is true when the foot is dorsiflexed,
the energy is transmitted through the anterior region. Neutral
foot positioning results in a purely vertical vector engaging the
entire articular surface, resulting in both anterior and posterior
column fractures with variable varus and valgus angulation.
When the force is predominantly midline or medial to the
ankle, the fracture will result in a varus deformity. Likewise,
when exerted lateral to the center of the ankle, valgus
configuration results. Evaluation of the fibula can provide
further information on the stability of the injury. For example,
an intact fibula can necessitate medial column instability and
varus deformity while the opposite is true when the fibula is
involved[7-9]. The most common fracture pattern usually
splits the articular surface into three variable yet predictable
fragments: the medial fragment consisting of the medial
malleolus and adjacent weight-bearing segment, the
anterolateral or Chaput fragment, and the posterolateral or
Volkman fragment usually with their ligamentous attachments
intact.[22] The location of where these fracture lines exit the
cortex, position of articular segments, and if those fragments lie
in continuity with the intact tibial shaft dictate the location of
implant placement and subsequently the surgical approach(es)
used. In 1968-69 Riiedi TP & Allgwer M[5] treated 84 pilon
fractures exclusively by internal fixation following the four

principles : (1) Reconstruction of the correct length of the
fibula. (2) Reconstruction of the articular surface of the tibia.
(3) Introduction of a cancellous autograft to fill in the bone
defect in the metaphysis of the tibia. (4) Stabilization of the
medial aspect of the tibia by a plate. Even after more than 50
years, since Reudi and Allgower published their findings, these
principles are still used to guide the management of tibial pilon
fractures. Given the unforgiving soft tissue envelope about the
distal tibia, it is the state of the soft tissues that dictate the
timing of surgery and the degree of surgical insult. Staged
protocols were introduced in which fractures were temporized
in calcaneal traction, splints, or external fixators until the soft
tissue envelope was amenable to surgery. Unfortunately, no
definitive clinical signs exist to determine timing for definitive
fixation. Surgeons frequently use the presence of wrinkles or
epithelialization of fracture blisters, but often it is a general
“gestalt”[6] Staged protocols resulted in decreased wound
complications; however, they have recently been challenged
with a resurgence of early fixation. Concerns regarding quality
of reduction, operative time, increased healthcare costs, and
pin site infection with the use of external fixators have led a
number of surgeons to proceed with definitive internal fixation
acutely. Multiple recent studies have shown that fractures
treated within 72 h of surgery have comparable outcomes to
staged fixation [23-25]. However, it is our general practice to
determine timing of surgery and need for staging based on the
quality of the soft tissue envelope, with the presence of soft
tissue wrinkles as our primary determining factor. AO
principles dictate anatomic reduction and absolute stability of
the articular surface for any intra-articular fracture. It is
believed that restoration of the articular surface decreases the
risk of posttraumatic arthritis, ultimately leading to improved
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outcomes. However, while the quality of articular reduction
has been shown to affect radiographic arthrosis, studies have
been unable to demonstrate a link between quality of articular
reduction and outcomes[26]. While a more recent prospective
study by Sommer et al. demonstrated a link between
restorations of fibular length with functional outcomes, there
was no correlation found between articular step off and
articular gap [27]. However, the mean step offin this series was
0.03 mm and mean gap 0.13 mm, which may represent good to
excellent articular reductions in the majority of patients. In this
case we used an external fixator to achieve distraction at the
fracture site, which helped in reducing the impacted fracture
fragments at the articular surface. It remains our belief that the
articular reduction is still a valuable piece of the puzzle, and we
must continue to strive for an anatomic reduction whenever

feasible.

Conclusion

Tibial pilon fractures are complicated injuries that are difficult
to manage for even the experienced orthopedic surgeons. The
articular cartilage injury, metaphyseal comminution, and soft
tissue insult are responsible for poor outcomes. Respect for the

soft tissue envelope is the first step in minimizing
complications. While open reduction and internal fixation
remains the mainstay for treatment of the majority of these
fractures, additional treatment modalities, such as external
fixation and primary arthrodesis, are emerging and should be
considered for more complex cases. Advances in surgical
techniques and implants have resulted in improved outcomes,
but the overall prognosis for these injuries frequently remains
poor. Further study and research is required to improve results
as well as the quality of life of patients affected by pilon
fractures.

Clinical Message

Tibial pilon fractures still remain a challenge to the orthopedic
surgeon.The articular cartilage injury, metaphyseal comminution,
and soft tissue insult are responsible for poor outcomes. Respect for
the soft tissue envelope is the first step in minimizing
complications.Advances in surgical techniques and implants have
resulted in improved outcomes, but the overall prognosis for these
injuries frequently remains poor.
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