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Table 1. Intraclass Correlation Coefficients (ICC) of Structural
Trabecular Parameters

Structural Parameters ICC 95% C.I.

BV (pixel 1.000 [1.000, 1.000]
BV/ITV (%) 0.999 [0.999, 1.000]
Tb_Th (pixel) 0.999 [0.998, 0.999]
Tb_Sp (pixel) 0.998 [0.997,0.999]
Tb_N (1/pixel) 0.999 [0.999, 1.000]
Tb_Pf 0.999 [0.999, 1.000]
SMI 0.999 [0.999, 1.000]

Note.— BV = trabecular bone volume, BV/TV = trabecular bone
volume/tissue volume, Tb_Th= trabecular thickness, Tb_Sp=
trabecular separation, Tb_N= trabecular number, Tb_Pf=tra-
becular bone pattern factor, SMI= structural model index, C.I.=
confidence interval
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Fig. 1. Bland-Altman plots of paired results of the three-dimensional structural parameters between the maximum value and mini-
mum value.

Note.— BV = trabecular bone volume, BVTV = trabecular bone volume/tissue volume, Tb_Th = trabecular thickness, Tb_Sp= tra-
becular separation, Tb_N = trabecular number, Tb_Pf= trabecular bone pattern factor, SMI= structural model index
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Table 2. Distribution of Coefficients of Variation for the Structural Parameters Repeatedly Scanned Five Times

Structural Parameters Mean of CV +SD of CV Min. Value of CV Max. Value of CV
BV 0.22 +0.102 0.06 0.48
BV/TV 0.80 +0.516 0.06 2.72
Tb_Th 0.34 +0.198 0.07 0.95
Tb_Sp 0.64 +0.404 0.09 1.79
Tb_N 0.93 +0.490 0.25 2.71
Tb_Pf -1.59 +2.008 -9.81 -0.18
SMI 8.47 +40.869 -16.64 238.72

Note.— BV = trabecular bone volume, BV/TV = trabecular bone volume/tissue volume, Tb_Th= trabecular thickness, Tb_Sp= trabecu-
lar separation, Tb_N = trabecular number, Tb_Pf= trabecular bone pattern factor, SMI= structural model index, SD= standard devia-
tion, CV = coefficient of variation, Min. value = Minimum value, Max. value= Maximum value
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Fig. 2. Dispersion of standard deviation versus mean and coefficient of variation versus mean.

Note.— BV = trabecular bone volume, BVTV = trabecular bone volume/tissue volume, Tb_Th = trabecular thickness, Tb_Sp = tra-
becular separation, Tb_N= trabecular number, Tb_Pf= trabecular bone pattern factor, SMI= structural model index, SD = stan-
dard deviation, CV = coefficient of variation
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Fig. 2. Dispersion of standard deviation versus mean and coefficient of variation versus mean.
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Purpose: To evaluate the reproducibility of 3-dimensional histomorphometry for the microarchitecture analy-
sis of trabecular bone parameters using multidetector computed tomography (MDCT).

Materials and Methods: Thirty-six specimens from porcine vertebral bodies were imaged five times with a 64-
detector row MDCT system using the same scan protocols. Locations of the specimens were nearly identical
through the scans. Three-dimensional structural parameters of trabecular bone were derived from the five da-
ta sets using image analyzing software. The features measured by the analysis programs were trabecular bone
volume, trabecular bone volume/tissue volume, trabecular thickness, trabecular separation, trabecular num-
ber, trabecular bone pattern factor, structural model index.

Results: The structural trabecular parameters showed excellent reproducibility through repeated scanning.
Intraclass correlation coefficients of all seven structural parameters were in the range of 0.998 to 1.000.
Coefficients of variation of the six structural parameters, excluding structural model index, were not over
1.6%.

Conclusion: The measurement of the trabecular structural parameters using multidetector CT and three-di-
mensional histomophometry analysis program was validated and showed excellent reproducibility. This
method could be used as a noninvasive and easily available test in a clinical setting.
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