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ABSTRACT

Introduction : Accurate diagnosis and grading of brain tumors are critical to determine the specific treatment planning and
prognosis of each tumor type. Evaluation of tumor status during treatment to assess therapeutic response and treatment-
related complications is also important. Recent developments in the field of magnetic resonance imaging (MRI) have been
adopted with varying success in the management of brain tumors. We studied the usefulness and limitation of perfusion
MRI, one of new MRI techniques, in patients with a brain tumor.

Materials and Methods : We analyzed 100 perfusion MR images in 72 patients who treated between December 2005 to
August 2006. The type of lesions was glioma in 62 patients, lymphoma in 11, metastasis in 6, other tumor in 7, and non-
tumorous lesion in 14. The perfusion MR images were obtained by 3.0T MRI using dynamic contrast enhanced method.
We calculated relative cerebral blood volume (rCBV) with dedicated software program.

Results : The mean rCBV of high grade gliomas (WHO grade 111-1V) was significantly higher than that of astrocytic low
grade gliomas (WHO grade 11). Additionally, rCBV of glioma and tumor grading showed positive linear correlation. How-
ever, the value of rCBV is not correlated with the tumor grade in glioma with oligodendroglioma component. While there
was no statistically significant difference of rCBV between low grade gliomas, and lymphomas or metastatic brain tumors,
the rCBV of high grade gliomas was higher than that of lymphomas or metastatic brain tumors. The perfusion MRI was
also helpful for distinguishing recurrence of high grade gliomas from radiation necrosis, and the rCBV was higher in re-
current cases.

Conclusion : Even though perfusion MRI has several limitations such as susceptibility artifact, low resolution, the possi-
bility of errors during interpretation, no absolute diagnostic values, and less effectiveness in hypervascular benign tumors
or oligodendroglial tumors, this new MRI technique could be a useful method for preoperative diagnosis of brain mass le-
sion and assessing the results of treatment.

KEY WORDS : Brain neoplasm - Cerebral blood volume - Glioma - Magnetic resonance imaging - Perfusion imaging.
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Table 1. rCBV according to the type of lesions
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29327 (dynamic contrast—enhanced ; DCE) W o2
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A (CBV egion) 2+ W 521 (CBV ) &) 7] 7
thgte 2 FEFATHCBY =CBV g/ CBV o) (Fig. 1). 57
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Before treatment

After treatment

Type of lesions

No. of cases rCBV No. of cases rCBV
High grade glioma* 18 2.58(1.57-7.94) 18 1.80(0.27—4.46)
Low grade glioma' 9 0.89(0.12—2.05) 7 0.77(0.29-1.22)
Oligodendroglioma’ 10 1.90(0.96—3.78)
Lymphoma 1.05(0.25-1.43) 2 0.98
Metastasis 1.06(0.71-1.41)
Other tumor 7 2.68(0.86—5.19)
Non-tumor 14 0.99(0.29-1.48)

rCBV : relative cerebral blood volume. *high grade glioma : WHO grade Ill-IV except oligodendroglial tumor, 1low grade glioma :

WHO grade Il except oligodendroglial tumor, ¥ oligodendroglioma : WHO grade Il. rCBV comparison of high grade glioma and low
grade glioma before treatment : p<0.05, rCBV comparison of high grade glioma and oligodendroglioma before treatment : p=
0.421, rCBV comparison of high grade glioma and lymphoma/metastasis : p<0.05
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Fig. 1. An example of rCBV calculation using PHILIS View Forum® R4.1V1L2 SP1. rCBV is defined as a relative value of CBV in the lesion

to that in the contralateral normal area.
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S8l SR AR T A3Y WH) F9 3
1 rCBV7}F 0.92(0.29~1.4) & Asw ABwE & 2fo]

£ Holx] 23 (p>0.05) (Fig. 3).

lew ARBuFY AR F F4 MR TS 29574
1-219] rCBVE w4J59lom, Skl 4971 2.20(1.1
4.46) 0.7 WARAFALY] 1.21(0.27~1.58) 2 2] QA =
H(p<0.05) (Table 2, Fig. 4).
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Fig. 2. Conventional and fused perfusion MRI of gliomas be-
fore treatment. A : Low grade glioma. B : Oligodendroglioma.
C : High grade glioma. Note the high rCBV in oligodendroglio-
ma, one of low grade gliomas.
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Fig. 3. Conventional and fused perfusion MRI of other lesions
before treatment. A : Lymphoma. B : Metastatic tumor. C : De-
myelinating disease.
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Table 2. rCBV of radiation necrosis and recurrence of high
grade glioma after treatment*

Radiation necrosis (N=6) Recurrence (n=6)

rCBV 1.21(0.27-1.58) 2.20(1.1-4.46)
rCBV : relative cerebral blood volume. * : p<0.05

Fig. 4. Conventional and fused perfusion MRI of high grade gli-
omas after treatment. A : Recurrence. B : Radiation necrosis (B).
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