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Abstract

Remodeling activity on trabecular surface was investigated using image-based finite element
method in which a series of sectional image data was obtained for a rat vertebral body by X-ray
micro CT scanning. Local stress nonuniformity was evaluated as a remodeling driving force at
single trabecular level. —Under compressive external loading along axial direction, the
remodeling driving force was distributed at the furcation of trabeculae corresponding to the
complex mechanical environment. In addition, the remodeling driving force shifted to more
active one due to change of the loading direction from the axial direction. Compared to surface
integration of the trabeculae in evaluating the stress nonuniformity, volume integration showed
bone-formation activity on the trabecular surface. This result indicates that osteocytes existing in
bone matrix would play an important role in controlling an amount of bone volume.
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(a) Cortical bone (b) Cancellous bone

Figure 1: Equivalent stress of a rat vertebral body under compressive loading obtained
by image-based finite element analysis

ggoobbobbodoooooobbobboooobobobbboooooobobooo
0000000000000000000000000000000Y000000a0
gooobbobOOFg 1) DOODDODODO SMPaODOOUOOOOOOODOoOO
EEERERN

. oooobobooooboobooao
gogbobbbuodooooobbobboooooobbobbuoooogoboon
0000000000000 00000000o0ooo000ooooo reYgoooo
ggobobbbbouoooobobbobbbooooooobobobboogoboobo
Ub0Ox00d0b0oobobuodbboo rugdb x. 0bddbe, 000 x 00000

ubboobtude, 0b0O0OnOr:
I'=In(o./0q) (1)

000000000000000 M<000000/>00000000000000
000000000006, 000000S000x,00000000,00 x,00x,0

000/000000/0000000000000 wd)[wl)>0(0</<1,)]0000
oy = Lw(l)ardS / Lw(l)dS ©2)

googobbobodo,ubobbobbbdgoooobbobbbodoooooboon
gogoobbobob200umOnOnOn

4. JO0O00O0OO0OO0OOOOO0OOODOOOOOODOOOO

dobobooobbbo nbddgdbbbFge () bOOODDOOO Immx 1lmm
x2mm U0 O OOo0oooooooooooboooooboo robogonbooon
UoobobooobbOoOodd(ease LopUFig.2(a) DO OODODOOOOOOOOOO



0.2

——
Case L5

Case L,

- -
Resorption Formation

Surface Area S(I')/Say
=)

‘ _ZHHHHH i NHHHH ‘

2

o

Driving force I’

(c) Distribution of the surface
area S()/S,,

Ant. Left |

[ ;
Cran. | \ !
i Post. | Hou,
Right ost. .“"i. < 1 '£ b |
i 2 ' - 5 B

(a) Case Ly (b) Case Lys

Figure 2: Driving force I” of trabecular surface remodeling in the rat vertebral body
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Figure 3: Remodeling driving force 7" in the case of volume integration in eq. (2)
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