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Noninvasive Estimation of Intervertebral Disk Load at Lumbar Vertebrae for Lumbago Prevention
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Abstract: Lumbago occurs when load causes malformation of the flexible intervertebral disks of the lumbar vertebrae.
Therefore, a method to prevent lumbago by measuring intervertebral disk load in motion and correcting posture based on
its measuring information is considered. The conventional method of measuring load is an invasive method in which the
internal pressure of the intervertebral disk is measured by directly inserting a sensor. In this study, intervertebral disk 1oad
is derived indirectly by the noninvasive estimation method that uses three-dimensional motion analysis system and signal
processing. So, it allows estimation of intervertebral disk load in a moving subject. In this paper, first experiment in which
intervertebral disk load is estimated from stationary postures is executed. Moreover the proposed method is compared with
the conventional method. Second experiment is executed in motion. As a result, the estimated change of the load shows the

magnitude correlation tendencies of the load.
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Fig. 1 = Lumbar vertebrae
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Fig.2  Overview of measurement

Fig. 3

Calculation method of gap length
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Table 1 Average and S.D. of radius of curvature [mm)]
Posture Subject A Subject B Subject C
Avg. S.D. Avg. S.D. Avg. S.D.
(a) 132.2 4.4 126.0 2.8 134.7 12.5
(b) 3252 16.6 | 285.6 6.7 3102 65.2
(d) 289.3 7.6 | 2182 35.6 | 2437 31.8
(d) 431.4 17.1 4957  36.1 455.8 66.7
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(Experimental Result)
Fig. 4  Result of Estimation (Static postures)
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Fig. 5  Result of Estimation (bend forward)
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