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Structural strength of bovine cancellous cubic specimens under cyclic compression
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Abstract: Osteoporotic fracture tends to occur at the area which contains much cancellous bone. It is clinically important
to prevent re-fracture, especially vertebral collapse. The aim of this research to measure the decreasing rate of the apparent
elastic modulus and yield stress under cyclic compression, and to investigate the effects of the decreasing rate to the
structural indices. The specimens taken from femoral metaphysis (met.), neck and head in 2-year-old bovine was cut to
Smm cube along the longitudinal axis. The structural indices was calculated using u-CT. The cyclic compression test was
conducted in the longitudinal direction. The elastic modulus and yield stress gradually reduced. The decreasing rate was
positively correlated with BV/TV of the samples. It suggests that the structural indices have the possibility to evaluate the

fragility of the cancellous bone and are useful to estimate the risk of vertebral collapse.
Key Words: Osteoporosis, Vertebral collapse, Cancellous bone, Structural indices, Risk of re-fracture

1)
1. B&

BHLERE & HAE &3 D MES TR I IR S 2N 2 BB
ATRTL, FHEEAFTTIEEOSVVERTH S V. HE
EEINIARICES T 2HENL VA, HEHT (B8 134
L9, [EEO TRHIREKR FEERBETH LN, U X
7 DFALF TS STV DL EEE Y R 7 TR
FOMIER, PO EERBEZBND.

ARFGETIE, 7 RBREWERE 2 & BREL L 72 32 05 (3R
FEROTHEY K UIEMfFAMRBREZITV, HER L BRRIG
TIOEACZFHEI L, Wi ORGSR ORBRREZHRE L.

3,Head ¥

|(a) Whole View | I(b) Coronal View |

Longitudinal
direction

1,Metaphysis (Met.)

Fig. 1 Specimens preparation: (a) whole view and (b) coronal
view.
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Fig. 2 Stress-strain curves under cyclic compression.
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Fig. 3 Bone volume fraction and structural indices of the
specimen groups measured by using pCT: (a) BV/TV, (b) DA
(degree of anisotropy; 0 = isotropic, 1 = anisotropic), (c)
Tb.Th.Mean (mean value of trabecular thickness), (d)
Tb.Sp.Mean (mean value of trabecular space), (e) SMI
(structure model index; plate = 0; rod = 3; sphere = 4; concave
< 0), and (f) connectivity.
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Fig. 4 The decreasing rates of (a) elastic modulus and (b) yield
stress at each cycle with respect to the first cycle.
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Fig. 5 Relationship between BV/TV and decreasing rates of
yield stress and elastic modulus
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