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Does fracture patients need customized 3D printed casts
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Introduction & Aim: For patients with fractures, plaster casts with calcium sulfate composition or resin plaster with vinyl
polymers and glass fiber composition are commonly used traditionally. Patients often complain a lot of inconvenience in limb
fixation and care. Therefore, the aim of this study is to survey satisfaction of fracture patients using traditional plaster casts and
then develop customized 3D printed casts.

Method: The descriptive-comparative research design was conducted. 36 forearm fracture patients of a regional hospital
in central Taiwan were interviewed by a research assistant and measured by a bio-feedback device with a force sensor. The
splint use satisfaction questionnaire scores and internal pressure of the injured arm covered with traditional plaster casts
were collected after casting plasters for 15-20 minutes and before the removal of the plaster. Afterwards, our research team
developed customized 3D printed casts according to the above-mentioned analyzed results.

Findings: The internal pressure of the injured arm covered with traditional plaster casts was not significantly different between
after casting plasters for 15-20 minutes and before the removal of the plaster. After casting plasters for 15-20 minutes and
before the removal of the plaster, the most unsatisfactory items were easy degree of skin cleaning, convenience of wound
care on the limbs covered with casts, comfort of gypsum use, convenience of set-up and removal of the plaster casts and the
permeability of the casts. Later, the customized 3D casts were printed to improve the convenience, permeability, materials,
appearance, pressure level and easy degree of plaster use and preliminarily applied in six subjects.

Conclusion: The customized 3D printed casts that overcome the inconvenience of traditional plasters may be applied in
clinical practice to improve care quality of fracture patient.
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