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Abstract: Scoliosis is a disease that spine is curved sideways when viewed from the front. Evaluation of
the scoliosis usually uses moiré fringes or Xp images. These evaluations use static images with the trunk
fixed. Here, it is known among clinicians that a patient with scoliosis undergoes trunk deformation due to
respiratory movement. However, there has not been any research that uses dynamic trunk shape deformation
caused by scoliosis. In this paper, we describe a dynamic analysis method for respiratory movement and
trunk deformation of scoliosis patients. In this method, a 3D model of the spine and ribs was created from
data obtained from CT images, and the stress distribution during respiration was examined using the finite
element method. Compared with healthy subjects, scoliosis patients were verified to have a moment of force
centered on the spine when the lungs were inflated to the maximum. These results suggest that respiratory
movements are involved in the progression of scoliosis.
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Fig. 1 Obtained 3D model of a Scoliosis Patient.
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Fig. 2 3D model of ribs and a spine of a healthy subject.
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Fig. 3 3D model of ribs and a spine of a scoliosis patient.
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R 1 BTSN
Table 1 Analysis conditions.

TR HEE RNERY A X [mm] JEA [mm)
THH | 19,748 9,878 0.960 1.0
MIEERE | 20,474 10,241 0.992 1.0

180 (e

0o om0

4 BEHEOA Y T2
Fig. 4 FEM mesh of a healthy subject.

5 MZEIELEZD A v T2
Fig. 5 FEM mesh of a scoliosis patient.
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Fig. 6 Maximum stress during respiratory movement of a

healthy subject.
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Fig. 7 Maximum stress during respiratory movement of a sco-

liosis patient.
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8 JEA Yl 2
Fig. 8 Unbalanced position on left and right ribs.
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Fig. 9 Unbalanced position on a spine.
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Table 2 Analysis conditions.
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Fig. 10 3D model of a scoliosis patient.
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Fig. 11 Mesh model of a scoliosis patient.
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Fig. 12 Maximum stress of a scoliosis patient.
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Fig. 13 Maximum stress of a scoliosis patient.
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Fig. 14 Displacement in breathing motion.
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Table 3 Displacement of reference points.

X[mm] Y [mm)] Z[mm)]
Fr | Left Right Left Right | Left Right
1 22.24 —11.70 | —25.40 —20.60 | 38.37 23.27
2| 1711 —1047 | —18.11 —16.66 | 38.49 23.09
3 | 11.39 —8.40 | —10.80 —11.29 | 34.45 21.39
4 | 6.40 —6.29 —5.10 —7.19 | 29.03 18.23
5 2.48 —3.55 —1.24 —2.62 | 23.10 14.13
6 0.43 —1.60 0.34 —0.34 18.02 10.24
15 TSRO B 7| —1.32 0.20 1.56 0.90 13.48 547
Fig. 15 Reference points for displacement evaluation. 8 | —2.64 0.75 2.22 1.00 8.13 3.17
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Fig. 16 Displacement of reference points.
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X 17 REHEEIC
Fig. 17 Positions pushed by trunk orthosis.
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