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Application of Holographical-Speckle Method for Intervertebral Disc
Measurement in Orientation of the Lumbar Facet
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( ! Department of Mechanics, Zhejiang University, Hangzhou Zhejiang 310027, China )
? Xiaoshan Hospital of Traditional Chinese Medicine, Hangzhou, Zhejiang 310027, China

Abstract  Application experiments of holographical-speckle method for intervertebral disc measurement of offset
variable and metamorphosis in orientation of the lumbar surface are performed. The instruction of specimen making,
loading device, design of beam path and process of experiment are introduced. The results of experiment indicate
that holographical-speckle method can obtain three dimensional (3D) offset variable field of intervertebral disc, and

metamorphosis can be got by calculation, This method has high accuracy, full-field and noncontact, The results of
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experiment offer data for contrasting the stabilization of different spinal fixation method.
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Fig.1 Beam path map of measurement system
1: laser; 2: light gate; 3,10: reflector; 4: extender lens; 5:
collimating lens; 6: vertebral body; 7: semireflecting mirror; 8:

object lens; 9: film
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Fig. 2 Specimen for experiment
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Fig. 3 Setup of loading ((a) front view; (b) left view)

1: bearing disk (can measure rotation angle); 2: supports; 3: upper bearing block; 4: V-model groove; 5: pole of

orb (with spiral micrometer); 6: orb; 7: reference block; 8: lower bearing block; 9: third lumbar; 10: intervertebral disk
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Table 1 Loading scheme

Mode Per-loading Step number Loading/step Perturbation Max loading
Compress 100 N 5 100 N No 500 N
Rotation 1.42 N*m 5 2.84 N+m No 14,2 N+*m

Anteflexion No 5 8 mm 100 pm 40 mm
Backward bend No 5 5 mm 100 pm 25 mm
Side bend No 5 5 mm 800 pm 25 mm
Reference Exclusion compressing mode, there was 350 N in vertical direction as body weight. Compress
column mode loading by gravitation, rotation mode by force couple, and other by displacement,
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Fig.4 Holograph of the third lumbar
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Fig. 5 Displacement measurement in the plane
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Fig. 6 Displacement measurement out the plane
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Table 2 Displacements measurement in the plane

Loading step L /um L /um & /ue
1 1000 999. 4 600
2 1000 997. 3 2700
3 1000 999.0 1000
4 1000 998. 6 1400
5 1000 1001. 3 —1300
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Table 3 Displacements measurement out plane

Number of Intervetebral

Loading stripe on disc deforming Rotation
step intervetebral  displacement an%{e
i /X107° rad
disc /pm
1 26 —0.12 56
2 17 0.06 42
8 11 0.42 24
4 12 0.72 24
5 12 0. 00 30
5 4 ®
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