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MR perfusion in brain tumors
- status and current work -

• Histogram analysis

• Oligodendroglial genotypes

• Glioblastoma vs Metastasis

OUTLINE:

?

?

?

?

• What is “true” tumor tissue / edema / necrosis / vessels? 

• What is correct reference tissue?

• Some tumors can show foci of high CBV irrespective

of tumor grade (oligodendroglial tumors) 

• Image artifacts (and contrast leakage effects)

• High degree of user dependency

PROBLEMS WITH CURRENT HOT-SPOT METHOD: AN ALTERNATIVE:

CBV HETEROGENEITY ANALYSIS
�

”HISTOGRAM ANALYSIS”

• Young R, Babb J, Law M, Pollack E, Johnson G. Comparison of region-of-interest
analysis with three different histogram analysis methods i n the determination of
perfusion metrics in patients with brain gliomas , J Magn Reson Imaging. 2007
Oct;26(4):1053-63.

• Law M, Young R, Babb J, Pollack E, Johnson G. Histogram analysis versus region
of interest analysis of dynamic susceptibility contrast pe rfusion MR imaging data
in the grading of cerebral gliomas , AJNR Am J Neuroradiol. 2007 Apr;28(4):761-6.

• Emblem K, Nedregaard B, Nome T, Due-Tonnessen P, Hald JK, Scheie D, Casar
Borota O, Cvancarova M, Bjørnerud A, Glioma Grading using Histogram Analysis of
Blood Volume Heterogeneity from MR-derived Cerebral Blood Volume Maps ,
Radiology, In press.

Diffuse Astrocytoma 
(WHO grade II)
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HISTOGRAM ANALYSIS:

Glioblastoma
(WHO grade IV)
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HISTOGRAM ANALYSIS:
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HISTOGRAM ANALYSIS:
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Pilocytic Astrocytoma, grade I (Fig 2.A)

Diffuse Astrocytoma, grade II (Fig 2.B)

Anaplastic Astrocytoma, grade III (Fig 2.C)

Glioblastoma, grade IV (Fig 2.D)

HISTOGRAM ANALYSIS:

Emblem, Nedregaard, Nome et al, Radiology, In press
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HISTOGRAM ANALYSIS:

Inter-observer agreement:
(4 observers evaluated 53 patients)

Histogram: 
Almost perfect (� = .81-1.00)

Hot-spot: 
Moderate agreement (� = .41-.60)

Emblem, Nedregaard, Nome et al, Radiology, In press

• Histogram analysis

• Oligodendroglial genotypes

• Glioblastoma vs Metastasis

OUTLINE:
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OLIGODENDROGLIAL GENOTYPES:

• Cha S, Tihan T, Crawford F, Fischbein NJ, Chang S, Bollen A, Nelson SJ, Prados M,
Berger MS, Dillon WP. Differentiation of low-grade oligodendrogliomas from low -
grade astrocytomas by using quantitative blood-volume mea surements derived
from dynamic susceptibility contrast-enhanced MR imaging . AJNR Am J
Neuroradiol. 2005 Feb;26(2):266-73

“The tumor rCBVmax measurements derived from DSC MR 
imaging were significantly higher in low-grade 

oligodendrogliomas than in astrocytomas” ���� �	����	�
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OLIGODENDROGLIAL GENOTYPES:

• Jenkinson MD, Smith TS, Joyce KA, Fildes D, Broome J, du Plessis DG, Haylock B,
Husband DJ, Warnke PC, Walker C. Cerebral blood volume, genotype and
chemosensitivity in oligodendroglial tumours. Neuroradiology. 2006
Oct;48(10): 703-13.

• Whitmore RG, Krejza J, Kapoor GS, Huse J, Woo JH, Bloom S, Lopinto J, Wolf RL,
Judy K, Rosenfeld MR, Biegel JA, Melhem ER, O'Rourke DM. Prediction of
oligodendroglial tumor subtype and grade using perfusion w eighted magnetic
resonance imaging . J Neurosurg. 2007 Sep;107(3):600-9.

• Law M, Brodsky JE, Babb J, Rosenblum M, Miller DC, Zagzag D, Gruber ML, Johnson
G. High cerebral blood volume in human gliomas predicts deleti on of
chromosome 1p: Preliminary results of molecular studies in gliomas with
elevated perfusion . Magn Reson Imaging. 2007 Jun;25(6):1113-9.
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OLIGODENDROGLIAL GENOTYPES:

Grade II Oligodendroglioma 
WITH 

LOH on chromosome 1p/19q

OLIGODENDROGLIAL GENOTYPES:

Grade II Oligodendroglioma 
WITHOUT

LOH on chromosome 1p/19q

• Histogram analysis

• Oligodendroglial genotypes

• Glioblastoma vs Metastasis
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GLIOBLASTOMA VS. METASTASIS:

• Cha S, Lupo JM, Chen MH, Lamborn KR, McDermott MW, Berger MS, Nelson SJ,
Dillon WP. Differentiation of glioblastoma multiforme and single bra in metastasis
by peak height and percentage of signal intensity recovery d erived from dynamic
susceptibility-weighted contrast-enhanced perfusion MR imaging . AJNR Am J
Neuroradiol. 2007 Jun-Jul;28(6):1078-84

“…the peak height and the percentage of signal intensity 
recovery derived from the  R2* curve of DSC perfusion 

MR imaging can differentiate GBM and MET.”

• Peak height: Non-enhancing peri-tumoral T2 lesion
• Percentage of signal intensity recovery: Contrast-enhancing T1 lesion 

GLIOBLASTOMA VS. METASTASIS:

GLIOBLASTOMA

METASTASIS

Cha et al, AJNR 2007, 28:1078-1084

GLIOBLASTOMA VS. METASTASIS:

GLIOBLASTOMA

METASTASIS

ROI signal intensity

Image Number
454035302520151050
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• Histogram analysis

• Oligodendroglial genotypes

• Glioblastoma vs Metastasis

OUTLINE:


