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Abstract

Objective: This study aims to explore the therapeutic effects and clinical significance of 3D printed
custom insoles combined with rehabilitation therapy for adolescent patients with spinal muscular
atrophy (SMA). Methods: This retrospective study involved hospitalized adolescent patients with
type 2 and type 3 spinal muscular atrophy who received treatment from November 2022 to May
2024 at the Qinghai Rehabilitation Hospital. Based on functional status, we selected 83 patients and
categorized them into groups of those unable to sit independently, those able to sit independently,
and those able to walk. Patients were randomly divided into an experimental group (receiving 3D
printed custom insoles combined with rehabilitation therapy) and a control group (barefoot com-
bined with rehabilitation therapy). Under the same rehabilitation treatment methods, we com-
pared the two groups over a 12-month treatment period using the “Timed Up and Go Test” (TUGT),
the 6-Minute Walk Test (6MWT), Range of Motion (ROM), as well as data from the Footscan 2D foot
pressure analyzer and gait analyzer. Results: The experimental group showed significantly better
lower limb biomechanical function, motor function, and quality of life compared to the control
group, with notable improvements in gait stability and walking ability. Conclusion: The combina-
tion of 3D printed custom insoles and rehabilitation therapy can significantly enhance the lower
limb biomechanical function and improve motor ability, and quality of life in adolescents with spi-
nal muscular atrophy, indicating that this treatment approach has broad clinical application poten-
tial.
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Table 1. Comparison of clinical differences among 83 patients
F* 1. 83 flEEIRKRERLLE
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RT3 1) 22/20 23/18 0.78
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Figure 1. Gait analysis during walking
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Figure 2. Custom interface for 3D printed insole modules
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Figure 3. Static distribution of plantar pressure test
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Table 2. Biomechanical function assessment
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Table 3. Quality of life and function assessment
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Table 4. Pain and muscle strength assessment
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