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Abstract

Introduction: Although MRI is the primary modality in the
diagnosis of cranial metastasis, advanced MRI techniques
such as spectroscopy, perfusion, diffusion weighted
imaging, and diffusion tensor imaging are used to
distinguish cranial metastasis from other pathologies.
Since cranial metastasis are often highly vascular lesions,
on perfusion examination they tend to exhibit elevated
cerebral blood volume (rCBV). However since high-grade
glial tumors also exhibit elevated rCBV, perfusion imaging
cannot accurately differentiate between these two
groups. Peritumoral rCBV values are actually more reliable
in differential diagnosis of multicentric glial tutors and
cranial metastasis.

Case report: A fifty-six-year-old male presented with
progressive weakness in his left arm. MRI revealed
multiple, different-sized lesions with a wide range of
intensity changes. Some of the lesions displayed
substantial peritumoral vasogenic edema. On DWI
sequences, lesions demonstrated peripheral restricted
diffusion. MRP sequences didn't show elevated rCBV
values in T2-hyperintense peritumoral edema areas. The
excisional biopsy of the lesion in left occipital lobe
performed and the lesion's pathology result was reported
as small-cell lung carcinoma metastasis, supporting our
primary radiologic diagnosis.

Discussion: Advanced MRI techniques such as perfusion,
spectroscopy, diffusion-weighted imaging (DWI) and
diffusion tensor imaging (DTI) are used in the context of
distinguishing cranial metastasis from high-grade glial
tumors. Perfusion parameters like rCBV and rCBF are
important to distinguish metastatic lesions from cranial
lymphoma and benign cranial masses like abcess.
However, since both cranial metastasis and high-grade
glial lesions are both hypervacular, comparison of rCBV of
the enhancing component of lesions cannot differentiate
between these two groups. In such cases, rCBV values
obtained from the peritumoral T2 hyperintense edema
component of the lesion can help us.

Conclusion: Multicentric glial tumors are on the
differential diagnosis list of cranial metastasis. When

conventional MRI techniques are insufficient to
differentiate these two entities, perfusion values obtained
from the peritumoral edema areas might be helpful.
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Introduction
Although magnetic resonance imaging (MRI) is the primary

modality in the diagnosis of cranial metastasis, advanced MRI
techniques such as magnetic resonance spectroscopy (MRS),
magnetic resonance perfusion (MRP), diffusion weighted
imaging (DWI), and diffusion tensor imaging (DTI) are used to
distinguish ambiguous cranial metastasis from other
pathologies. Since cranial metastasis are often highly vascular
lesions, on MRP examination they tend to exhibit elevated
cerebral blood volume (rCBV) compared with contralateral
normal white matter. However since high-grade glial tumors
also exhibit elevated rCBV, perfusion imaging cannot
accurately differentiate between these two groups.
Peritumoral rCBV values are sometimes more reliable in
differential diagnosis of multicentric glial tumors and cranial
metastasis.

Case Report
A fifty-six-year-old male presented with progressive

weakness in his left arm. Cranial computed tomography (CT)
scans revealed multiple cerebral and cerebellar hypodense
cystic lesions. The biggest one on the right hemisphere was 18
× 20 mm, located subcortically in the parietal lobe and the
biggest one on the left hemisphere was 40 × 42 mm, located
cortically and subcortically in the occipital lobe.

MRI revealed infra/supratentorially located multiple,
different-sized lesions with a wide range of intensity changes
on T1 (Figure 1) and T2-weighted images (Figure 2). Some of
the lesions displayed substantial peritumoral edema. On DWI
sequences, lesions demonstrated peripheral restricted
diffusion (Figure 3).

Case Report
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Figure 1 Infra/supratentorially located multiple, different-sized lesions with a wide range of intensity changes on T1 weighted
images.

Figure 2 Infra/supratentorially located multiple, different-sized lesions with a wide range of intensity changes on T2 weighted
images.
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Figure 3 On DWI sequences, lesions demonstrated peripheral restricted diffusion.

MRP sequences didn’t show elevated rCBV and cerebral
blood flow (rCBF) values in T2-hyperintense peritumoral
edema areas, compared with contralateral normal white
matter.

Maximum rCBV values were 3.94 in the peritumoral area of
the left occipital lesion and 3.09 in the contralateral normal-
appearing white matter (Figure 4). Maximum rCBV value
obtained from the peritumoral area around the right parietal
lesion was 2.19 whereas rCBV value of the contralateral
normal-appearing white matter was 2.64 (Figure 5).

Maximum rCBF values were 9.05 in the peritumoral area of
the left occipital lesion and 9.17 in the contralateral normal-
appearing white matter (Figure 6). Maximum rCBF value
obtained from the peritumoral area around the left occipital
lesion was 4.80 whereas rCBV value of the contralateral
normal-appearing white matter was 6.56 (Figure 7).

DTI sequences showed that the lesions pushed the adjacent
tracts without any sign of invasion (Figure 8). Since the patient
didn’t cooperate with the investigation, MRS imaging couldn’t
be performed.
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Figure 4 Maximum rCBV values were 3.94 in the
peritumoral area of the left occipital lesion and 3.09 in the
contralateral normal-appearing white matter.

Figure 5 Maximum rCBV value obtained from the
peritumoral area around the right parietal lesion was 2.19
whereas rCBV value of the contralateral normal-appearing
white matter was 2.64.

Figure 6 Maximum rCBF values were 9.05 in the peritumoral
area of the left occipital lesion and 9.17 in the contralateral
normal-appearing white matter.

Figure 7 Maximum rCBF value obtained from the
peritumoral area around the left occipital lesion was 4.80
whereas rCBV value of the contralateral normal-appearing
white matter was 6.56.
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Figure 8 DTI sequences showed that the lesions pushed the
adjacent tracts without any sign of invasion.

The excisional biopsy of the lesion in left occipital lobe was
performed and the lesion’s pathology result was reported as
small-cell lung carcinoma metastasis, supporting our primary
radiologic diagnosis.

Discussion
MRI is the primary modality used for the detection of cranial

metastasis. However, conventional MRI is usually insufficient
for the differentiation between high-grade glial tumors and
cranial metastasis. Conventional MRI sequences provide
information about the anatomic and morphological aspects of
the lesions. Chemical composition, characteristics and effects
in the adjacent tissues are important to distinguish metastasis
from glial tumors. These aspects can only be generated by
advanced MRI sequences.

Advanced MRI techniques such as perfusion, spectroscopy,
diffusion-weighted imaging (DWI) and diffusion tensor imaging
(DTI) are used in the context of distinguishing cranial
metastasis from high-grade glial tumors [1]. In perfusion
imaging the volume of blood passing through a portion of the
brain is measured. In other words perfusion-weighted imaging
provides noninvasive measurements of tumor vascularity and
identifies areas of neovascularization. As a brain tumor
outgrows its blood supply, it induces angiogenesis; as a result,
perfusion values are elevated.

Perfusion parameters like rCBV and rCBF distinguish
metastatic lesions from cranial lymphoma and other benign
cranial masses such as abcess. Whereas cranial metastasis
show elevated perfusion parameters as a result of high
vascularisation due to tumoral neoangiogenesis, abcess
demonstrates decreased rCBV and lymphoma demonstrates

lower rCBV values compared to glial tumors and metastasis
[2]. However, since both cranial metastasis and high-grade glial
lesions are both hypervacular, comparison of rCBV of the
enhancing component of lesions cannot differentiate between
these two groups [3-5]. In such cases, rCBV values obtained
from the peritumoral T2 hyperintense edema component of
the lesion can help us. Peritumoral signal represents interstitial
water due to blood-brain barrier breakdown and capillary
permeability changes. At pathologic examination, the
peritumoral areas of primary high-grade gliomas contain
infiltrating tumor cells in addition to interstitial water.
However, the peritumoral area of metastasis doesn’t
demonstrate tumoral infiltration [6,7]. Due to infiltrative
nature of high-grade glial neoplasms, peritumoral rCBV values
in glial tumors are higher than the peritumoral rCBV values of
cranial metastasis. The peritumoral hypoperfusion in
metastases is thought to be due to absence of tumor cells,
mass effect of vasogenic peritumoral edema and cerebral
blood flow reduction in edematous areas [8,9].

Conclusion
Multicentric glial tumors are on the differential diagnosis list

of cranial metastasis. When conventional MRI techniques are
insufficient to differentiate these two entities, perfusion values
obtained from the peritumoral edema areas might be helpful.
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