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Fig. 1. Case 7. Glioblastoma.
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A. Postcontrast T1 —weighted image shows a heterogeneously enhancing tumor in the left temporal lobe.

B. The CBV map created on a pixel-by-pixel basis from the series of dynamic contrast-enhanced T2" —weighted images shows
a heterogeneous increase of CBV in the region of the tumor. Higher CBV is represented by higher signal intensity.

C. Time-signal intensity curves measured on the region of maximum CBV in the tumor (black circle on B) and the
contralateral white matter(WM) (white circle on B) show different patterns of signal attenuation between the two
regions during the transit of the contrast material. Remarkable attenuation of signal intensity is noted in the tumor
compared to the white matter, suggesting hypervascularity of the tumor.
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Fig. 2. Case 12. Metastasis.
A. Postcontrast T1-weighted image shows a strongly enhancing tumor in the right occipital lobe.
B. The CBV map shows a CBV increase in the tumor, especially in the peripheral region.
C. Time-signal intensity curves measured on the region of maximum CBV in the tumor (black circle on B) and the
contralateral white matter(WM) (white circle on B) show different patterns of signal attenuation between the two
regions as in Fig. 1C.
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Fig. 3. Case 17. Hemangioblastoma.
A. Postcontrast T1-weighted image shows a ring enhancing tumor in the right cerebellar hemisphere.
B. The CBV map shows a ring-like increase of CBV in the solid portion of the tumor.
C. Time-signal intensity curves measured on the region of maximum CBV in the tumor (black circle on B) and the
contralateral white matter(WM) (white circle on B) show a similar pattern of signal attenuation as in Fig. 1C and 2C.
However, relative attenuation of signal intensity of the tumor compared to the white matter appears more remarkable,
suggesting the higher degree tumor vascularity of the hemangioblastoma.
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Table 1. Maximum Cerebral Blood Volume (CBV) and CBV Ratio in Intraaxial Brain Tumors.

Maximum

Case No. Sex Age(yr] Pathologic Diagnosis CBV CBV ratio
1 M 40 Anaplastic astrocytoma 0.24 3.43
2 F 28 Anaplastic astrocytoma 0.68 2.83
3 F 36 Anaplastic astrocytoma 0.13 3.25
4 M 38 Anaplastic oligodendroglioma 0.78 13.00
5 F 71 Anaplastic oligoastrocytoma 1.02 3.19
6 M 31 Glioblastoma 0.4 10.00
7 M 42 Glioblastoma 0.92 7.67
8 F 51 Glioblastoma 0.64 12.80
9 M 51 Glioblastoma 0.46 3.54

10 M 47 Glioblastoma 0.29 1.71
11 M 59 Metastasis 0.66 5.50
12 M 59 Metastasis 2.5 11.36
13 F 42 Metastasis 0.24 6.00
14 M 63 Metastasis 1.43 3.86
15 F 15 Metastasis 0.49 9.80
16 M 41 Hemangioblastoma 4.22 26.38
17 F 47 Hemangioblastoma 3.2 17.78
18 F 56 Hemangioblastoma 4.06 22.56

CBV=cerebral blood volume

CBV ratio=maximum CBV of tumor/maximum CBV of contralateral white matter

p<.05
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Fig. 4. The mean cerebral blood volume (CBV) ratio in
hemangioblastomas is significantly higher than those in
malignant gliomas and metastatic tumors, suggesting the
greatest vascularity. However, no significant difference is
found between malignant gliomas and metastatic tumors,
indicating the similarity of vascularity.
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Blood Volume of Intraaxial Brain Tumor : Evaluation with Dynamic
Contrast-Enhanced T2"-Weighted MR Imaging'
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Purpose:To evaluate the utility of dynamic contrast-enhanced T2*-weighted MR imaging in
assessing the cerebral blood volume (CBV) in intra-axial brain tumors.

Materials and Methods: Ten malignant gliomas (five glioblastomas, three anaplastic astrocytomas,
two anaplastic oligodendrogliomas), five metastatic tumors and three hemangioblastomas were in-
cluded in this study. In conjunction with T1- and T2-weighted imagings, all patients underwent
dynamic contrast-enhanced T2*-weighted imaging, using the conventional gradient-echo technique
(TR/TE/flip angle:40/26/10°; 64X 128 matrix;5-6 mm thickness) during the bolus injection of 15
mrnol/kg Gd-DTPA. From these dynamic images, CBV was calculated on a pixel-by-pixel basis and a
CBV map was obtained. The CBVs of the tumor and contralateral normal white matter were
measured by placing the ROI on the CBV map. The CBV ratios of tumor/normal white matter were
compared among the three tumor groups.

Results:CBV maps were successfully created in all cases. CBV ratios varied from 1.7 to 13.0
(mean 6.1) in malignant gliomas, from 3.9 to 11.4 (mean 7.3) in metastatic tumors and from 17.8 to
26.4 (mean 22.2) in hemangioblastomas (malignant gliomas vs hemangioblastomas, p(.OS ; metastatic
tumors vs hemangioblastomas, p(.OS ;and malignant gliomas vs metastatic tumors, p>.05).

Conclusion: Hypervascular hemangioblastomas have the highest CBV, and this allows for easy
differentiation from malignant gliomas and metastatic tumors. Both show a similar, moderately
increased range of CBV suggesting that there is no significant difference in vascularity between the
two tumor groups. Dynamic contrast-enhanced T2* imaging is a clinically useful technique which
provides information about tumor vascularity not provided by standard MRI techniques.
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