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Highlights:

(1) Establishes a standardized "Two-Phase, Three-Stage" treatment algorithm for open ankle

fractures, defining clear objectives for each stage to ensure systematic bone and soft tissues
reconstruction.
(2) Early internal fixation combined with flap coverage improves patient comfort, shortens the

treatment course, facilitates early rehabilitation, and accelerates functional ankle recovery.
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[ Abstract] Objective To investigate the clinical efficacy of orthoplastic management for
Gustilo type Il B open ankle fractures. Methods This study was a retrospective case series study.
From January 2018 to August 2024, 33 patients with Gustilo type I1IB open ankle fractures who met
the inclusion criteria were admitted to Wuxi Ninth People's Hospital, including 25 males and 8
females, aged 25-65 (44+12) years. The area of skin and soft tissue defects ranged from 6 cm x 3 cm
to 27 cm x 14 cm. The length of bone defect ranged from 3.0 to 9.2 cm (mean 3.7 cm). All patients
were treated with a standardized orthoplastic management. Phase 1 (Stage 1): emergency radical
debridement was performed, antibiotic-loaded bone cement was placed in the tibial defect,
temporary stabilization was achieved with an external fixator or an antibiotic cement-coated plate,
nerves and tendons were repaired, and the remaining wound was covered with vacuum-assisted
closure. Phase 1 (Stage 2): within 3 to 7 days, repeat debridement and bone cement exchange were
performed, definitive internal fixation was either applied or retained, and soft tissue reconstruction
was completed with a free anterolateral thigh (ALT) flap. Phase 2 (Stage 3): at 7 to 30 weeks
post-injury (mean 15.8 weeks), the bone cement spacer was removed, the defect volume was
measured, and precise iliac crest bone graft mixed with vancomycin was implanted; the induced
membrane and soft tissues were then sutured. Postoperative flap survival and infection-related
complications at different stages were recorded. During follow-up, flap appearance and texture, scar
condition at the donor and recipient sites, and bone healing were documented. At the last follow-up,
the score of the affected foot was evaluated using the foot and ankle function assessment scale, and
the recovery of activities of daily living was calculated. The Physical Component Summary (PCS) and
Mental Component Summary (MCS) scores were assessed using the 36-Item Short Form Health
Survey (SF-36) to reflect patient health outcomes. Results Complete flap survival was achieved
in 30 patients. Partial flap necrosis occurred in 3 patients, among whom 1 case healed by direct
suture after debridement, and 2 cases healed by skin grafting after debridement. Infection-related
complications occurred in 4 patients, including superficial infection in 3 cases (1 after stage I second
phase, 2 after stage II third phase), all of which were controlled after debridement with wound
healing. Bone infection occurred in 1 case (after stage I second phase), which was controlled after
repeated thorough debridement and antibiotic-loaded bone cement packing, and bone grafting
healed. The follow-up period ranged from 12 to 57 months (mean 26.7 months). All flaps showed
good color and texture. Scar hyperplasia at the flap donor site occurred in 3 cases, while only linear
scars remained at the recipient site. At final follow-up, the FAAM score score of the affected foot was
(71+4) points, and the recovery of activities of daily living reached (85£5)%. The PCS score on the
SF-36 was (78+4) points, and the MCS score was (70£11) points. Conclusions The orthoplastic
management for Gustilo type Il B open ankle fractures resulted in low infection and complication
rates, along with satisfactory functional recovery of the ankle joint.

[Key words ] Fractures, open; Ankle joint; Tibia; Surgical flaps; Fracture fixation;
Orthoplastic management; Wound repair
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Figure 1  Flowchart of the "two-phase,three-stage"treatment

protocol for Gustilo = Anderson type IIIB open ankle fractures
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Figure 2 Clinical efficacy of the orthoplastic management in a case of Gustilo type Il B open left ankle fracture with bone and soft tissue

composite defect caused by heavy crush injury
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