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Detecting and Tracking Changes of Mechanical Characteristics of the
Trabecular and Cortical Bone in the Lumbar Vertebrae of an OVX Rat
- Use of In-Vivo Micro-CT and Micro-FE Analysis -
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ABSTRACT

This study investigated changes of mechanical characteristics of the trabecular and cortical bone in the lumbar vertebrae
of the ovariectomised (OVX) rat. In previous researches, there were many studies for morphology of osteoporotic bones
based on Micro-Computed Tomography (Micro-CT). However, there were few studies for detecting and tracking
changes of mechanical characteristics of the trabecular and cortical bone in the lumbar vertebrae of the OVX rat. For this
study, the 4th lumbar of the OVX rat (female Sprague-Dawley) was utilized as a specimen. An OVX rat was scanned at
week 0 (just before surgery), at week 4, and week 8 after surgery. Micro-finite element (u-FE) analysis was used to
investigate mechanical characteristics of the trabecular and cortical bone in the lumbar vertebrae for an OVX rat. When
the OVX rat (at week 8) was compared with the OVX rat (at week 0), the structural modulus of cortical and trabecualr
bone was decreased by 52% and 99%, respectively. This study showed the change of mechanical characteristics of
cortical bone as well as trabecular bone of an OVX rat. Detecting and tracking changes of mechanical characteristics
could greatly contribute to an experiment test for the trabecular and cortical bone in the lumbar vertebrae of an OVX rat
by using In-vivo Micro-CT.
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Table 1 Weight changes of rat

ok 0F 45 §F

A (kg) 0.224 0.245 0.253

Alr/gas flow

Fig. 2 Cross-section of L4

2 Agd A 14 F€ Sprague-Dawley HE &
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% 315 th(Table 1).
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Fig. 3 Range of VOI (Volume of Interest)
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Fig. 4 3D models in the 4th lumbar of the rat. (a) Cortical
bone(Top View) (b) Trabecular bone(Front View)
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Table 2 Structural parameters of the L4 in OVX rat
2r BV/TV Tb.Th Tb.Sp Tb.N SMI
%) (mm) (mm) (mm")
0F 3094 0.14 0.22 2.28 1.89
45 19.32 0.12 0.24 1.59 2.50
8T 14.28 0.10 0.25 1.37 2.73
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Fig. 5 Changes in structural indices after OVX.
(2) BV/TV, Tb.Th, Tb.N (b) Tb.Sp (c) SMI
* BV/TV : bone volume fraction, Tb.Th-:
trabeuclar thickness, Tb.N : trabeucular
number, Tb.Sp : Trabecular Separation, SMI:
Structure Model Index
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(week 8)
Fig. 6 Longitudinal cross-sections of the L4 at week 0, Fig. 7 3D models of the L4 at week 0, week 4 and
week 4 and week 8 week 8
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Fig. 8 FE models in the simulated compression test (a)
Cortical bone (Top View), (b) Trabecular bone
(Front View)
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Fig. 9 Structural modulus at week 0, week 4 and week 8
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