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Biomechanical Analysis of Different Thoracolumbar Orthosis Designs
using Finite Element Method
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ABSTRACT

Thoracolumbar orthosis has been used for the rehabilitation of the patients with senile kyphosis.
Recently, a number of different thoracolumbar orthosis designs have been introduced but its
biomechanical effectiveness still remain unknown. In this study, we compared the pressure distribution
on the surface of the trunk and stresses on the orthosis in relation to changes in connecting frame
designs (Type 1, one-connecting frame type; Type 2, two—connecting frame type; Type 3, all-in—one
type) using finite element (FE) models under different motions of the trunk. The results showed that
Type 3 distributed the pressure on the trunk most evenly followed by Type 2 and Type 1 and the
difference between Type 1 and Type 2 was negligiblee. ROM was limited most effectively by Type 3
(85~9.4°), followed by Type 2 (11.3~13.9°) and Type 1 (12.1~15.4°). The ratio between the peak von

Mises stress and yield strength of each material remained less than 20% regardless of orthosis type
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indicating low likelihood of component failure. In conclusion, our study found that all-in-one type of

orthosis was the most effective design for the conservative treatment of spinal deformity in terms of

function and comfort.

Keyword : Thoracolumbar Orthosis, Senile Kyphosis, Pressure Distrubution, Finite Element Model
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Material .
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Abdominal
. 0.01 0.45
cavity
Thoracic soft
) 0.55 0.45
tissue
Ribs-bone 5000 0.1
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