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Correlation study on bone density, microstructure and acoustic
parameters of cancellous bone at different stages of decalcification

NIU Hai-jun, SHAO Xiao-ning, WANG Li, TIAN Hao-ming, LIU Cheng-rui, LI De-yu,
FAN Yu-bo( School of Biological Science and Medical Engineering, Beihang University, Beijing 100191, China)

Abstract. Objective To study changes and correlations in ultrasound acoustic parameters, bone density and mi-
crostructure of the cancellous bone at different stages of decalcification. Methods Fifteen defatted porcine can-
cellous bone specimens were decalcified at different decalcification stages, and the bone density, microstructure
and acoustic parameters were measured by Micro CT and ultrasound system, respectively, before and after the
decalcification. Correlations between acoustic parameters, bone density and microstructure were investigated.
Results  With the loss of calcium in bone specimens, BMD (bone mass density), BS/TV and BV/TV de-
creased continuously. Microstructure parameters SMI and BS/BV increased, while Tb. Th and Tb. N decreased
with Tb. Sp increasing. Degree of anisotropy (DA) increased. Acoustic parameter SOS increased at first, and
then decreased, with nBUA slightly decreasing. High correlation was found between acoustic parameters, BMD
and bone microstructure parameters. Conclusions  Ultrasound acoustic parameters are correlated with BMD and
bone microstructure. This study may provide some reference information for the early diagnosis of osteoporosis
based on ultrasound.
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Fig.4 Micro CT images of the cancellous bone at different decalcification stages

(c) 4 h after decalcification, (d) 6 h after decalcification
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Tab.1 Bone mass parameters of the cancellous bone at different decalcification stages

y i E5Hf [E] /h
HiSH
0 2 4 6
BMD/(g + cm %) 0.47 +£0.06 0.45 +0.07 0.40 +£0.10 0.36 £0.10
%/ % 44.12 £12.15 40.68 +14.09 32.6 £18.82 26.32 £19.38
%/mm’l 7.28 +0.63 7.07£0.73 6.42 +1.89 5.66 £2.56
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Tab.2 Microstructure parameters of the cancellous bone at different decalcification stages
) I 5 -]
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Tab.3 Ultrasound acoustic parameters of the cancellous bone at different decalcification stages

oA iy 345 2 h JBi45 4 h JiE55 6 h

SO0S/(m - s™") 1768 =153 1778 £ 137 1752 = 166 1629 =167
nBUA/[dB « (MHz™" « em) ') -22.76 £6.12 -27.18 £6.54 -29.99 £8.26 -33.01£10.13
St 68.59 £10.16 71.37 £11.99 59.17 =15.38 28.22 £17.06
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Tab.4 Correlation between ultrasound acoustic parameters and
bone mass parameters
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Tab.5 Correlation between ultrasound acoustic parameters and
bone microstructure parameters
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