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Abstract

Objective: To investigate the clinical efficacy, safety, and key techniques of the membrane-induced
technique combined with flap transplantation in the treatment of acute traumatic phalangeal bone
defects with soft tissue defects, so as to provide a practical basis for finger preservation. Methods:
Twenty-five patients with acute traumatic phalangeal defects and soft tissue defects treated be-
tween March 2022 and January 2025 were included. All patients underwent the membrane-induced
technique combined with flap transplantation. The procedure was performed in two stages: In the
first stage, thorough debridement was performed, followed by implantation of gentamicin-loaded
bone cement. Individualized flaps were selected according to the defect location, area, and blood
supply to repair the wound. In the second stage, the bone cement was removed and replaced with
autologous iliac bone grafts. Postoperative follow-up was conducted regularly to assess wound
healing, flap survival, bone healing time, bone resorption, and hand function scores. Results: All 25
patients were followed up. No infections occurred after either stage of surgery, and all flaps sur-
vived. One patient experienced partial marginal necrosis of a digital artery island flap, which was
debrided and directly sutured during the second-stage surgery. The follow-up period after the second
stage ranged from 9 to 23 months, with an average of 14 months. No bone infection occurred, and the
bone healing rate was 100%, with an average healing time of 3.7 months. Mild bone resorption (re-
sorption < 20%) occurred in two cases involving distal phalangeal bone grafting, which did not affect
finger function or stability and required no further intervention. Two cases developed fat liquefaction
at the bone graft harvesting site, which healed after dressing changes. According to the Trial Standard
for Upper Limb Function Evaluation of the Chinese Society of Hand Surgery, the outcomes were rated
as excellent in 9 cases, good in 10 cases, fair in 5 cases, and poor in 1 case, with an excellent-to-good
rate of 76%. Conclusion: The membrane-induced technique combined with individualized flap trans-
plantation is a safe and effective treatment for acute traumatic phalangeal defects with soft tissue de-
fects, offering a reliable option for finger preservation. Key factors for success include thorough deb-
ridement in the first stage, appropriate selection of antibiotic-loaded bone cement and flap type,
and precise bone grafting in the second stage.
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Figure 1. Staged reconstruction of a traumatic segmental defect of the middle phalanx of the left index finger caused by a
punch press using the Masquelet technique: a case report
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Figure 2. Staged reconstruction of an osteoarticular defect of the left thumb interphalangeal joint with radial soft tissue defect
caused by a chainsaw using the Masquelet technique: a case report
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Figure 3. Staged reconstruction of bone and soft tissue defects of the left middle and ring fingers caused by a planer using the
Masquelet technique: a case report
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