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Application of three-dimensional arterial spin labeling MR perfusion imaging in the pathology grading of astrocytoma before
surgery JIANG Jing-jing,ZHAO Ling-yun, YAO Yi-hao, et al. Department of Radiology. Tongji Hospital, Tongji Medical
College, Huazhong University of Science and Technology, Wuhan 430030, P. R. China

[Abstract] Objective: To investigate the role of three-dimensional arterial spin labeling (3D-ASL) MR perfusion ima-
ging in pathology grading of astrocytoma before surgery and the correlation between quantitative parameters and tumor
grading. Methods: The 3D-ASL images of histo-pathology proved astrocytoma were retrospectively analyzed.including 10 ca-
ses of low-grade astrocytoma (LGA) and 13 cases of high-grade astrocytoma ( HGA). The mean maximal cerebral blood
flow (CBF) of the solid component of tumor was obtained based on the region of interest (ROD). Results: The median of the
maximal CBF of HGA and LGA measured by 3D-ASL was 98. 05 (73, 23, 161. 51) and 59. 13 (39. 67, 97. 72)
(ml./100g *min) respectively,with significant statistic difference (P=0.013). When taken the mirror region (M), normal
contra-lateral gray matter (GM) and contra-lateral white matter (WM) as reference to normalize the CBF of tumor, three
normalized tumor blood flow (nTBF) acquired by ASL showed statistic significance between HGA and LGA respectively
(P=0.003,0.001 and 0. 026 respectively). The median of three nTBF in these two groups was 2.19 (1.76,5.26) vs 1. 21
(0.84,1.80),2.57 (1.76,4.05) vs 1.25 (0.75,1.59) and 2. 46 (1.61,3.57) vs 1.08 (0.76,2.10) respectively. The CBF
and nTBF (including 3 values, useing M, GM and WM as reference) measured by ASL showed positive correlation with
tumor grading, and the correlation coefficients (r) was 0.529 (P=0.009),0. 635 (P=0.001,M),0. 727 (P<C0.001,GM)
and 0. 476 (P=0.022,WM) respectively. Conclusions:3D-ASL. MR perfusion imaging can well differentiate high- and low-
grade astrocytoma. It can be used as a new and noninvasive imaging method in the grading of astrocytoma. Since no contrast
agent is required,it can play an important role in patients with renal function insufficiency and follow up.
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