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Texture analysis based on K™ of DCE-MRI to identify changes of skeletal muscle in alloxan-induced dia-
betic rabbits in early stage LIU Bai-yu, ZHA Yun-fei, HU Lei, et al. Department of Radiology,
Renmin Hospital of Wuhan University, Wuhan 430060, China

[ Abstract] Objective: To evaluate the changes of skeletal muscle in alloxan-induced diabetic rab-
bits in early stage using texture analysis based on volume transfer constant (K"*) of dynamic con-
trast-enhanced MRI (DCE-MRI). Methods: Eighteen young male Japanese big ear rabbits were ran-
domly assigned to diabetic (n=10) and control (n=28) groups. All rabbits underwent axial MR ima-
ging (FSE-T, WI, FSE-T,WI, DCE-MRI) of the multifidus muscle in lumbar region at fixed time

points (0,4, 8,12 and 16 weeks after alloxan injection). The pharmacokinetic model was used to ac-
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quire the quantitative parameter K™ of DCE-MRI and gray level co-occurrence matrix (GLCM) tex-
ture parameters (energy,entropy,correlation,inverse difference moment and contrast) were extracted
from the K" map. Histopathologic examination of multifidus muscle included H&E staining for mus-
cle fiber cross-sectional area (CSA) measurement and CD31 immunohistochemistry for microvessel
density (MVD) and capillary-to-fiber ratio (C/F) measurement at week 16. Independent sample ¢ test
or Mann-Whitney U test was used to compare the difference of K™ and GLLCM texture parameters
between diabetic and control groups at the same time point,while repeated variance analysis of repeat-
ed measurement (ANOVA) or Friedman test was used to test for the difference of K™ and GLCM
texture parameters at different time points. Difference of CSA,MVD and C/F of the two groups were
analyzed by independent sample ¢ test. Pearson correlations of K™ with MVD and C/F were analyzed.
Results: K™ | entropy,inverse difference moment and contrast showed significant difference in diabetic
group at different time point (F=33.563,16.790,19.128,3.577,respectively, P< 0. 05), while corre-
lation showed no significant difference (F=3.024,P=0. 068). In diabetic group,K"™ and entropy in-
creased while inverse difference moment decreased significantly at 8,12 and 16 weeks than those at 0
and 4 weeks (P<C0.05),and K™ showed a decreasing trend after 8 weeks. Contrast increased at 8
weeks than that at 0 week (P<C0.001),while energy decreased at 8 weeks than that at 4 weeks (P=
0.047). There were no significant differences for K", entropy, correlation, inverse difference mo-
ment, contrast and energy in the control group (P>>0.05). GLCM parameters entropy increased while
inverse difference moment decreased significantly in diabetic group at 8,12 and 16 weeks (P<C0. 05),
and energy decreased while contrast increased significantly in diabetic group at 8 weeks (Zenergy =
—2.310,¢ contrast=2. 374; P<(0. 05) when compared with the control group. Correlation showed no
significant difference between the two groups (P>>0. 05). Histopathological results showed that CSA
and C/F decreased significantly in diabetic group (= —11. 081, —12. 812, respectively; P<C0. 001),
while MVD increased significantly (¢=7. 672, P<C0. 001). K™ was negatively correlated with C/F
(r=—0.809,P<C0.05),while positively correlated with MVD (»=0. 681, P<C0. 05). Conclusion: The
quantitative parameter K" of DCE-MRI can be used to evaluate changes in microvascular permeabili-
ty of the diabetic skeletal muscle,and GLLCM texture parameters based on K" map can identify the
micro-architectural changes of diabetic skeletal muscle in early stage.
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