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Comparative Study of MRI Perfusion-weighted Imaging and Diffusion-weighted Imaging
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Abstract: [Objective] To evaluate the value of MRI perfusion-weighted imaging (PWI) and diffusion-weighted imaging (DWT)
in the grading of glioma by comparing the related parameters. [ Methods] A total of 42 (22 high-grade gliomas,20 low-grade
gliomas) patients verified glioma by pathology underwent DWI and dynamic contrasted-enhanced T2 * -weighted PWI. Relative
cerebral blood volume (rCBV), relative maximum slope of decrease (rMSD), relative mean transit time (rMTT), apparent
diffusion coefficient (ADC) and ADC ratios (rADC) data of high-grade and low-grade gliomas were measured and their difference
was analyzed with t-test. Receiver operating characteristic (ROC) analyses were performed to determine optimum thresholds for
tumor grading and also to calculate the sensitivity and specificity for tumor grading. [Results] The tCBV, tMSD, rMTT, ADC, and
rADC values of low-grade gliomas were 2.25 + 1.07, 1.82 + 0.70, 1.07 £ 0.08, (1.36 + 0.14) x 10~ mm?-s™,and 1.69 + 0.23,
respectively. The rCBV, rMTT, tMSD, ADC, and rADC values of low-grade gliomas were 4.83 + 1.84, 3.36 + 0.88, 1.04 +
0.06, (1.10 £ 0.12) x 107 mm?:s™, and 1.41 £ 0.18, respectively. The results of rCBV, rMSD, ADC and rADC were between
low- and high-grade gliomas (P < 0.0001), while there was no significant difference in tMTT. The threshold of rCBV, rMSD, and
ADC value were 3.5, 2.1, and 1.23 x 107 mm?-s™' respectively, and the diagnosis sensibility were 81.8%, 95.5%, and 86.4%,
respectively, and the specificity were 90% , 80% , and 85% respectively. Both PWI and DWI showed high diagnosis accuracy,
between which had no significant difference. [Conclusion] The threshold values of *CBV, tMSD, and ADC, which are 3.5, 2.1,
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and 1.23 x 107 mm?-s™' respectively, are beneficial to differentiate high- and low-grade gliomas. Threshold values can be used in

clinical setting to evaluate tumors preoperatively for histological grade and provide a means for treatment and prognosis.
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Table 1 Comparison of higher and lower grade of gliomas

Group Cases rCBV ™MTT ADC " rADC
Low-grade gliomas 20 2.25 £ 1.07 1.82 + 0.70 1.07 = 0.08 1.36 + 0.14 1.69 + 0.23
High-grade gliomas 22 4.83 + 1.84 3.36 + 0.88 1.04 + 0.06 1.10 £ 0.12 1.41 £ 0.18

[ 5.493 -1.850 -6.440 -4.380
P 0.000 0.07 0.000 0.000
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Threshold  Sensitivity ~ Specificity

Items AUC

value (%) (%)
rCBV 0.902 35 81.8 90
rMSD 0.928 2.10 95.5 80
ADC 0.917 1.23V 86.4 85
rADC 0.825 1.56 81.8 75
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