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The value of diffusion kurtosis imaging (DKI) in the study of intramedullary invasion of malignant bone
tumors in rabbits and the its correlation with pathological parameters FANG Ya-jun,ZHOU Rui-zhi,
CHEN Hai-song, et al.Department of Radiology,the Affiliated Hospital of Qingdao University, Qingd-
ao 266005 ,China

[Abstract] Objective: To investigate the value of diffusion kurtosis imaging (DKI) in evaluating
the intramedullary invasion margin of malignant bone tumors in rabbit models and in distinguishing
the simple edema from microscopic invasion area in the tumor transitional area. Methods: VX2 malig-
nant tumor tissue was implanted in the right upper tibia of 30 male New Zealand white rabbits. After
14~21 days of growth,routine MRI and DKI scans were performed. HE staining and immunohisto-
chemistry (CD31, VEGF) were performed on the largest sagittal section of the gross tumor speci-
mens.Pathology was taken as the gold standard and combined with MR images, strict point-to-point
control was further performed in tumor solid area, microscopic infiltration area and simple edema area.
MD value (average diffusion coefficient) and MK value (average kurtosis) were measured. One way
ANOVA was used to analyze the differences between MD and MK in different tumor regions, and

ROC curve was used to determine the accuracy of different parameters in distinguishing different
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tumor regions. Independent sample t-test was used to analyze the differences of tumor cell density
(CD) ,micro-vessel density (MVD),vascular endothelial growth factor (VEGF) between solid and mi-
cro invasive areas,and to evaluate the correlation between DKI parameters and pathological indexes.
Results: 25 model rabbits were successfully prepared, 21 of them were found with micro infiltration
zone,which were included in the experimental study.The difference of MD in solid area,micro invasive
area and edema area was statistically significant (F=44.747,P =0.000).MD=1028.5mm?/s was the
best threshold to distinguish the microscopic infiltration area from the simple edema area, the sensitiv-
ity was 95.24 %, and the specificity was 66.67%. There were significant differences in CD, MVD and
VEGF between solid and micro invasive areas (t=14.241,P =0.000;¢t=12.274,P =0.000;¢t =4.443,
P=0.000).A significant negative correlation was found between MD and CD count (r = —0.745,
—0.753,P<C0.05) and VEGF count (r=—0.726,—0.697,P <0.05),respectively, but not with MVD
(r=—0.356,—0.186, P >>0.05) in solid and micro invasive areas.Conclusion: This study shows that
MD has a high value in evaluating the intramedullary invasion range of malignant bone tumors,espe-
cially in the differential diagnosis of microscopic infiltration area and simple edema area. MD value is
negatively correlated with CD and VEGF counts in the tumor infiltrating area.

[Key words] Diffusion kurtosis imaging; Magnetic resonance imaging; VX2 cell line; Micro-
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