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Abstract

The cornerstone of Pilon fracture management lies in the soft tissue-first principle and precise
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anatomical reconstruction of the distal tibial articular surface. Staged treatment significantly re-
duces wound infection rates and improves clinical outcomes, involving initial external fixation
and/or vacuum sealing drainage (VSD), followed by delayed open reduction and internal fixation
(ORIF) after soft tissue stabilization. Surgical approaches are individualized according to injury
mechanisms: anteromedial for varus patterns, anterolateral for valgus patterns, and posterolateral
with open fibular fracture line technique for plantarflexion-induced posterior column injuries. A
skin bridge =3 cm is recommended in combined approaches to minimize complications. Prophylac-
tic negative-pressure wound therapy (NPWT) reduces incision complication rates to 10% in closed
fractures, while transitional wound management obviates flap surgery in 75% of cases and de-
creases open wound infection rates to 8.2%. Internal fixation is biomechanically optimized: medial
plating enhances varus resistance by 2.27-fold, anterolateral plates improve valgus stability, and
double-hooked locking plates shorten operative time by 15 minutes. Despite these advances, the
incidence of post-traumatic arthritis remains as high as 25% in severely comminuted fractures. Fu-
ture integration of 3D-printed patient-specific plates, Al-based preoperative planning, and enhanced
recovery protocols may further improve therapeutic efficacy.
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Figure 1. Pilon fracture
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Figure 2. External fixation
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Figure 3. Internal fixation
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