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[Abstract] Objective To investigate the prognostic value of dynamic susceptibility contrast -
enhanced MRI (DSC-MRI), 3D-arterial spin labeling (3D-ASL) and intravoxel incoherentmotion (IVIM) in
glioblastoma. Methods From August 2016 to October 2017, a total of 34 patients with glioblastoma were
enrolled. According to the overall survival (OS), they were divided into < 14 months group (17 cases)
and = 14 months group (17 cases). MRI conventional sequences, DSC-MRI, 3D-ASL, IVIM were acquired
before operation. Multiple regions of interest (ROls) were placed in the tumor-enhanced region and the
peritumoral region, and recorded the values of DSC-maximum relative cerebral blood volume (DSC-rCBV.,..)
and relative cerebral blood flow (DSC-rCBF), ASL-cerebral blood flow (ASL-CBF), IVIM-perfusion fraction
(PF). Receiver operating characteristic (ROC) curve was used to evaluated the prognostic value of the

imaging indicators. Results There were no significant differences in ASL-CBF, IVIM-PF, DSC-rCBF and
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DSC-rCBV... between the OS < 14 months group and the OS = 14 months group in tumor-enhanced region
(P>0.05, for all). In the peritumoral region, the IVIM-PF of the patients in OS < 14 months was lower (P =
0.011) while DSC-rCBF (P =0.009) and DSC-rCBV... (P =0.012) were higher than OS = 14 months group.
The area under the ROC curve was 0.579 (95%Cl: 0.372-0.787, P = 0.453), 0.763 (95% Cl: 0.588-0.937,
P =0.013) and 0.746 (95%CI: 0.565-0.926, P = 0.020) respectively, suggesting that DSC-rCBF and DSC-

rCBV... have better reference value for prognosis. Conclusions

The imaging indicators of DSC-MRI have

an effect on the OS of glioblastoma, while IVIM and ASL have not shown an effect on overall survival.
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Table 1. Comparison of general data between groups of
0S < 14 months and OS = 14 months
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Figure 1 The ROIs located by head MRI in the enhanced area of tumor (circles
indicate) Axial enhanced T.-FLAIR (Panel la), axial DSC-rCBV map (the same
location as Panel la, Panel 1b), axial DSC-rCBF map (the same location as Panel
la, Panel Ic), axial ASL-CBF map (the same location as Panel la, Pannel 1d), and
axial IVIM -PF map (the same location as Panel la, Panel le) showed the ROIs
labeled in the tumor-enhanced area. Figure 2 The ROIs located by head MRI in the peri-tumor area (circles indicate)
Axial enhanced T,-FLAIR (Panel 2a), axial DSC-rCBV map (the same location as Panel 2a, Panel 2b), axial DSC-rCBF map
(the same location as Panel 2a, Panel 2¢), axial ASL-CBF map (the same location as Panel 2a, Panel 2d), axial IVIM-PF map
(the same location as Panel 2a, Panel 2e) showed the ROIs labeled in the peri-tumor area.
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Table 2. Comparison of imaging markers between OS < 14 months group and OS = 14 months group in tumor-enhanced
region and peritumoral region (x %)
o W e e el e e
Jifr 9 5k A 1X I
0S<14 A4 17 77.80 38.63 9 0.39£0.11 17 222.17 +56.90 17 37.26£13.12
0S=141MH4 17 81.39+30.76 12 0.37+0.12 17 204.97 £95.22 17 34.16 £15.87
i -0.299 0.430 0.625 0.610
PiH 0.767 0.672 0.672 0.546
IeA I X 3k
0S<14 M4 16 22.53+11.03 9 0.57 +0.09 16 57.51£27.27 16 7.02+4.21
0s=141H4l 16 19.27+ 6.01 10 0.69 £0.09 16 35.33+14.87 16 441£1.91
of 1.017 -2.845 2.784 2.696
Pia 0.317 0.011 0.009 0.012

0S, overall survival, & 2E £7 ] ; ASL-CBF, arterial spin labeling-cerebral blood flow, 2l fk B BE # ic - i il % #& 5 IVIM - PF, intravoxel
incoherentmotion - perfusion fraction, & & N A #H T 12 3l B 1% - 11 43 80 ; DSC-rCBF, dynamic susceptibility contrast-enhanced relative
cerebral blood flow, 21 Z% B #J8 X} FE 38 56 - A X I 1L 3% 4 5 DSC-rCBV, dynamic susceptibility contrast-enhanced relative cerebral blood
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ASL-CBF, arterial spin labeling-cerebral blood flow, 2l ik A
i€ B 0 - Bl I3 i 5 DSC - xCBF, dynamic susceptibility
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DSC-rCBF fHL AN DSC-rCBV,,. f /) il £ T 1 #3531 24 0.579
(95%C1:0.372 ~ 0.787, P = 0.453) .0.763(95%CI: 0.588 ~
0.937, P = 0.013) F1 0.746 (95% CI: 0.565 ~ 0.926, P =
0.020)

Figure 3 ROC curve showed that the AUC of ASL-CBF,
DSC-rCBV, and DSC-rCBV,. in peritumoral region were
0.579 (95% CI: 0.372-0.787, P = 0.453), 0.763 (95% CI:
0.588-0.937, P = 0.013) and 0.746 (95% CI: 0.565-0.926,
P =0.020), respectively.
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