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Finite Element Analysis of Spondylolysis Process
Using Image Based 3D Lumbar Spine Models

Yoshihisa SAKAIDA, Hironori TSUKAMOTO, and Yoshimitsu KOBAYASHI
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Fig.1 CT images of lumbar spine.
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Fig.2. Finite element model and analysis conditions.

Table 1. Stiffness of lumbar vertebrae >

Cortical bone } Cancellous bone
Young's modulus, E(GPa) 12.0 0.1
Poisson's ratio, v 0.3 0.2
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(a) Circling movement (b) Extension movement

Fig.3. Maximum principal stress field, ¢,, during exercise.

Table II. Maximum principal stress and direction cosine
generated during cricling and extension movements.

Ist 2nd 3rd 4th 5th
Location| ® ® © )] ®
o 1.00] 0.4d6] 0.28] 0.28] 0.25
0.516] -0.310| —0.462} 0.538} 0.843
0.776] 0.778] 0.550f 0.587} 0.532
0.363] 0.547{ -0.696] -0.605} 0.076
Ist 2nd 3rd dth 5th
Location| ® © ® ® ®
o, 1.00] 0.88] 0.70] 0.62] 043
IR 0.513f 0.690| —0.326} -0.428] 0.862
A 0.780] —0.534| 0.776} 0.769| 0.505
)4 0.358| 0.488| 0.540} 0.475| 0.035
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- Fig.4. Typical maximum principal stress points generated
during cricling and extension movements.
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(a) Circling movement (b) Extension movement

Fig.5. Predicted unilateral spondylolysis portions
during cricling and extension movements.

(a) Circling movement (b) Extension movement

Fig.6. Maximum principal stress field, a,, during circling and
extension movements after unilateral spondylolysis.

(a) Circling movement

(b) Extension movement

Fig.7. Predicted secondary spondylolysis portions
after unilateral spondylolysis.
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