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Abstract

Lymphedema, a common complication during breast cancer recovery, requires consistent drainage care and
poses significant challenges for long-term rehabilitation. While manual lymphatic drainage is effective, its labor-
intensive nature limits its practicality for ongoing home management. Existing intermittent pneumatic
compression devices also have limited success, particularly in treating upper limb lymphedema. This study
presents a novel automated lymphatic drainage device featuring progressive finger massage enabled by soft
silicone airbags fabricated via 3D printing. The device’s efficacy was evaluated through measurement of hand
edema reduction and analysis of the relationship between inflation pressure and massage effectiveness. An
embedded, app-controlled system allows for precise, individualized pressure adjustment. Results show that the
device provides significant improvement in edema reduction over conventional methods, attributing benefits to
optimally targeted pressure and continuous tension. This innovation represents a substantial advance in home-
based rehabilitation, enhancing both patient outcomes and convenience.
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