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Application of 3D-printed decompression insole for the

prevention of diabetic foot
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Surgery, Affiliated Hospital of Medical School of Ningbo University, Ningbo 315000, Zhejiang Province, China)

[ Abstract] Objective To evaluate the application of decompression shoe pad for diabetic foot by 3D-
printing. Methods Sixty-two patients with high risk of diabetic foot were recruited in our hospital from
January 2016 to March 2017. All patients were classified as grade 0 according to Wagner classification.
The patients were randomly assigned in two groups: 31 patients with the left feet and another 31 patients
with the right feet wearing 3D-printed decompression insole ( study group), and the other feet of 62
patients were cushioned with common insole ( control group). The dynamic foot pressure before and after
cushioning the insole was monitored by Belgian Footscan foot pressure gait analyzer, and the changes in
the blood flow of the foot were detected by ultrasonography. The patients were followed up for 1 years,
and the peak pressure of the foot, the peak arterial systolic flow velocity (PASV) and the incidence of

foot ulcer were observed before and after the treatment in two groups. Results There was no significant
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differences in the peak pressure between the two feet of all the patients before treatment ( P>0.05).
After 1 years of treatment, the peak pressure of the mainly weighed region including the second, fifth
metatarsal, the heel area and the first toe in the study group was lower than that before the treatment.
The differences between study and control groups were statistically significant ( P <0.05). After
treatment, the incidence of foot ulcers in the control group and the treatment group were 16. 1% and
5% , respectively (P<0.05). The PASV of the first, the fifth metatarsal and the medial heel after
treatment in study group were all higher than those before the treatment( P<0.05). Conclusion The
3D-printed decompression insole can evenly distribute sole pressure, correct abnormal stress and reduce
the incidence of foot ulcers in patients with high risk of diabetic foot, which provides an economic and

effective way to prevent the occurrence of diabetic foot.
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