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Analysis of Hip Biomechanics in the Standing Position using the Upright 3D-MRI
Scanner
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The purpose of this study is to analyze three-dimensional changes in
lumbosacral spine alignment due to standing load and the accompanying dynamics of the hip joint. A
special phantom was made to verify the imaging conditions and measurement accuracy, The measurement
error was shown to be 0.127° . Next, 20 healthy volunteers in their twenties were subjected to
3D-MRI in the supine and standing positions. In normal subjects, the sacrum tilted 3° posteriorly,
and the pelvis tilted 4° posteriorly from the supine to standing position. The sacrum rotated 1°
posteriorly at the sacroiliac joint. By gender, the sacroiliac joint was tilted posteriorly by about
1° from the supine to the standing position in the female compared to the male. In normal
subjects, hip joint instability between the supine and standing positions could not be verified.
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