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DESCRIPTION

Tibial pilon fractures are complex injuries involving the distal
end of the tibia, commonly occurring as a result of high-energy
trauma. These fractures present unique challenges in diagnosis,
management, and rehabilitation due to their proximity to the
ankle joint and the intricate nature of the surrounding soft
tissues. In this study discusses about the epidemiology, mechanisms
of injury, clinical presentation, diagnostic evaluation, treatment
options, surgical techniques, rehabilitation strategies,
outcomes associated with tibial pilon fractures.
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Epidemiology and mechanisms of injury

Tibial pilon fractures account for approximately 1%-10% of all
tibial fractures and typically occur in adults aged 30 years to 60
years. The most common mechanisms of injury include axial
loading, such as a fall from height or a motor vehicle accident, as
well as rotational forces, such as those seen in sports-related
injuries or industrial accidents. The distal tibia is particularly
vulnerable to fracture due to its relatively thin cortical bone and
the biomechanical stresses exerted on this weight-bearing region.

Clinical presentation and diagnostic evaluation

Patients with tibial pilon fractures typically present with severe
pain, swelling, deformity, and limited range of motion in the
affected ankle joint. Soft tissue injury, including skin lacerations,
contusions, and compartment syndrome, may accompany the
fracture and complicate its management. Diagnostic evaluation
begins with a thorough history and physical examination,
followed by imaging studies such as X-rays, CT scans, and MRI
to assess the extent
involvement, and associated soft tissue injury.

of fracture displacement, articular

Classification systems

Several classification systems have been developed to categorize
tibial pilon fractures based morphology,
displacement, and articular involvement. The most widely used
classification include the Orthopedic

on fracture

systems Trauma

Association (OTA) classification, the ruedi-allgower classification,
and the danisweber classification. These systems help guide
treatment  decisions, predict outcomes,
communication among healthcare providers.
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Treatment options

The management of tibial pilon fractures is complex and often
requires a multidisciplinary approach involving orthopedic
surgeons, trauma surgeons, plastic surgeons, and rehabilitation
specialists. Nonoperative management may be considered for
minimally displaced fractures or patients who are poor surgical
candidates, involving immobilization in a cast or external fixator
followed by progressive weight-bearing as tolerated. However,
most tibial pilon fractures require surgical intervention to restore
articular congruity, stabilize the fracture, and facilitate early
mobilization.

Surgical techniques

Surgical treatment of tibial pilon fractures typically involves
Open Reduction and Internal Fixation (ORIF) using a
combination of plates, screws, intramedullary nails, and external
fixators. The goals of surgery are to anatomically reduce the
fracture, restore joint alignment, achieve stable fixation, and
promote soft tissue healing. Surgical approaches may include
medial, lateral, or anterior plating techniques, depending on the
fracture pattern and soft tissue condition. Minimally invasive
techniques such as percutaneous screw fixation or arthroscopic-
assisted reduction may also be employed in select cases.

Rehabilitation strategies

Rehabilitation plays a crucial role in the management of tibial
pilon fractures, aiming to restore mobility, strength, and function
while minimizing complications such as stiffness, muscle atrophy,
and joint contractures. Early mobilization and weight-bearing are
initiated as tolerated, with gradual progression to functional
activities and proprioceptive training. Physical therapy modalities
such as therapeutic exercises, manual therapy, aquatic therapy, and
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gait training are tailored to the individual patient's needs and
recovery goals.

Outcomes and complications

The prognosis for tibial pilon fractures depends on various
factors, including fracture severity, soft tissue injury, patient age,
comorbidities, and treatment success. Despite advancements in
surgical techniques and rehabilitation protocols, complications
such as malunion, nonunion, posttraumatic arthritis, infection,
and Complex Regional Pain Syndrome (CRPS) may occur and
require additional management. Long-term follow-up is essential
to monitor for complications, assess functional outcomes, and
optimize patient satisfaction and quality of life.
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Tibial pilon fractures represent complex injuries requiring
prompt diagnosis, meticulous treatment, and comprehensive
rehabilitation to achieve optimal outcomes. By understanding
the epidemiology, mechanisms of injury, clinical presentation,
diagnostic evaluation, treatment options, surgical techniques,
rehabilitation strategies, and outcomes associated with tibial
pilon fractures, healthcare providers can effectively manage these
challenging injuries and improve patient outcomes and quality
of life. Through multidisciplinary collaboration, evidence-based
practice, and patient-centered care, we can strive to optimize the
management of tibial pilon fractures and minimize the long-
term sequelae associated with these debilitating injuries.
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