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ABSTRACT
Background: Infraorbital dark circles (IODC) are multifactorial, reflecting structural depression, vascular show-through, skin translucency, and pigmentation. Conventional treatments often address only one component and may require repeated interventions. This study evaluated a target-based, multilayer micro-autologous fat transplantation (MAFT) algorithm designed to provide structural correction, optical camouflage, and regenerative tissue remodeling.
Methods: In this retrospective cohort study, 113 consecutive patients with IODC underwent multilayer MAFT between January 2015 and January 2025. Purified fat was delivered as standardized 1/240-mL micro-parcels into the deep supraperiosteal, middle retro-orbicularis, and superficial subdermal planes. The relative allocation among layers was individualized according to tear trough and lid–cheek depression, ligament-associated contour transition, vascular visibility, and skin translucency. Outcomes were assessed using patient-reported 5-point Likert scores, blinded photographic evaluation by three plastic surgeons, temporal stability, retreatment, and complications.
Results: Mean follow-up was 40.7 ± 22.6 months (range, 6–160 months). Mean patient-reported scores improved from 2.02 ± 0.80 preoperatively to 4.10 ± 0.77 at final follow-up; 75.2% of patients rated their outcome as good or excellent. The overall blinded postoperative score was 4.11 ± 0.45, with 84.4% of assessments rated good or excellent, closely corresponding to patient-reported outcomes. Improvement remained stable across the 6–24-, 25–60-, and 61–160-month follow-up groups, without significant between-group differences. Six patients (5.3%) underwent secondary grafting. No infection, vascular compromise, visual disturbance, fat necrosis, palpable nodules, or permanent sequelae occurred.
Conclusions: A target-based multilayer MAFT algorithm provides safe, effective, and durable improvement of structural, vascular, and mixed-pattern IODC. Precise layer-specific microfat placement simultaneously restores contour, masks vascular show-through, and may enhance skin quality through regenerative remodeling, with sustained outcomes and a low retreatment rate.
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