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Abstract

Drawing on 19 clinical and methodology-transferable studies, this narrative review synthesizes
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current strategies and advances in the management of distal radius fractures (DRF). Comparative
clinical evidence favors operative fixation—particularly volar locking plates—over nonoperative
care for superior maintenance of reduction, faster union, better wrist function, and fewer compli-
cations; nevertheless, well-performed closed reduction with external immobilization remains ef-
fective in stable or satisfactorily reducible fractures, and alternating splint-cast protocols may ex-
pedite healing. For symptomatic malunions, corrective osteotomy with trapezoidal iliac crest graft-
ing can restore alignment and alleviate pain. Evidence from periarticular fractures of the ankle and
talus underscores that, once anatomic reduction is secured, minimally invasive concepts and thought-
ful surgical approach selection mitigate soft-tissue morbidity and may accelerate recovery, offering
reference for DRF surgical approaches and instrument selection. Methodologically, finite element
and parameterized modeling, quantitative MRI metrics, and digital3D-printed designs enable pa-
tient-specific planning and preoperative biomechanical evaluation. In parallel, advanced analyt-
ics—including ROC surfaces for ordinal competing risks and radial Mendelian randomization—
combined with objective assessments of proprioception and neuromuscular function, offer robust
frameworks for prognostic modeling and rehabilitation monitoring. High-quality randomized stud-
ies should be conducted in the future, and interdisciplinary integration of biomechanical modeling,
imaging measurement and causal inference should be promoted.
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