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The Biomechancial Effects of an Interspinous Spacer Implant on 3-D Motions
for the Treatment of Lumbar Spinal Stenosis
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ABSTRACT

Az many humans age, degenerative lumbar spinal stenosis (DLSS) becomes a major cause of lower limb
dizcomfort and disability. By surgical treatment method of DLSS, the existing surgical freatment methods using
internal fixation have showed degeneration changes of an adjacent vertebrae and losz of lumbar spine
lordosis-kyphosiz due to eliminating a motion. For zolving the problems of internal fixation, a novel interspinous
spacer has been developed to treat DLSS by surgical treatment method. In this study, we evaluated the biomechanical
effectz of the interspinous spacer on the kinematics of the porcine lumbar spine before and after insertion of the
implant. For thiz purpose, a device that is capable of measuring 3-D motions were built based on direct linear
transformation (DLT) algorithm written with MATLAB program. Results showed that in extension, a change of the
mean angle between the intact and the implanted specimens at I14-L5 was 1.87 degree difference and the implant
reduced the extension range of motion of the I4-L5 (p<0.05). But the range of motion in flexion, axial rotation and
lateral bending at the adjacent segments was not statistically affected by the implant. In conclusion, we thought that
interspinous spacer may have remedical value for DLSS by flexing human lumbar spine.
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Fig 1. A control group and experimental group in this
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study (a) intact porcine multi level lumbar{L2-L6)
(b) insertion of Interspinous-U in intact porcine

multi level lumbar
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(a) Sagittal View (b) Oblique View
Fig 2. Drawing of Interspinous-U
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(a) Left View
Fig 3. Photography of a calibration frame through two
digital cameras (SONY: DSC-F505)

(b) Right View

2.2.2 DLT Program
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Table 1. System accuracy in translation

Y -direction Z-~direction

Actual Motion (mm)

error (1m) error (1)
10 0.11 0.1
20 0.08 022
30 035 0.16
RMS Error 0.14 0.12
STD 0.09 0.06
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Table 2. System accuracy in axis

) X-axis Y-axis Z-axis
Actual Motion (°)
error (°) error (°) error (°)
10 1.33 0.1 0.64
20 0.05 0.57 0.26
30 0.98 0.03 0.76
RMS Error 0.54 0.18 0.37
STD 0.66 0.29 0.26
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(c) lateral bending
Fig 6. The mean ROM of the adjacent and implanted

levels before and after insertion of interspinous spacer

(d) axial bending

during flexion-extension, lateral bending, and axial
rotation (* : p <0.05)
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