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ABSTRACT
The differential diagnosis of multiple ring-enhancing intraaxial lesions includes neoplastic, infectious, inflammatory, demyelinating and
vascular lesions. We report a case of a 41-year-old man who presented with a brief history of left lower extremity weakness and sensory
loss. Magnetic resonance imaging demonstrated multiple ring-enhancing lesions in the right frontal and parietal lobes. Neuroradiology
interpretation was felt to be unlikely for a neoplastic process. The patient underwent stereotactic brain biopsy, which was diagnostic for
glioblastoma multiforme. This case demonstrates the importance of histological confirmation of intraaxial brain lesions whenever feasible. The
course of his disease and treatment are discussed and the literature reviewed.
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ÖZ
Çok sayıda halka şeklinde kontrast tutan intraaksiyal lezyonların ayırıcı tanısı arasında neoplastik, enfeksiyöz, enflamatuvar, demiyelinizan
ve vasküler lezyonlar vardır. Kısa bir sol alt ekstremite zayıflığı ve duyu kaybı öyküsüyle başvuran 41 yaşında bir erkeği sunuyoruz. Manyetik
rezonans görüntüleme sağ frontal ve parietal loblarda çok sayıda halka şeklinde kontrast tutan lezyon gösterdi. Nöroradyolojinin yorumu
neoplastik bir süreç olmasının pek olası olmadığı şeklindeydi. Hastaya stereotaktik beyin biyopsisi yapıldı ve glioblastoma multiforme tanısı
kondu. Bu vaka mümkün olduğunda intraaksiyal beyin lezyonlarının histolojik olarak doğrulanmasının önemini göstermektedir. Hastalığın
seyri ve tedavi anlatılmakta ve literatür gözden geçirilmektedir.
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INTRODUCTION
Glioblastoma multiforme (GBM) remains one of the most
aggressive and lethal forms of tumors of the brain. The
magnetic resonance (MR) imaging features can, in some
cases, be nearly pathognomonic. However, there are
radiographic findings that can suggest a process other than
a primary neoplasm of the brain. Inflammatory, infectious,
demyelinating, ischemic and metastatic disease can be
considered in the differential based upon the MR images.
We present the case of a man with a rapidly developing
hemiparesis. The MR study revealed an unusual pattern of
multiple cystic masses. We discuss his evaluation, treatment
and the literature regarding cystic masses in GBM.
CASE REPORT
A 41-year-old left-handed male was transferred to our
institution with a three-week history of left lower extremity
weakness and numbness. He had intermittent headaches and
no other systemic complaints. He was noted to be afebrile
with normal laboratory studies. A magnetic resonance (MR)
imaging study of the brain revealed dozens of ring-enhancing
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lesions in the posterior frontal and anterior parietal lobes on
the right with extension into the posterior centrum semiovale.
Diffusion imaging was abnormal. There was mass effect and
adjacent vasogenic edema (Figures 1-3). The appearance was
felt by neuroradiology to be very unusual for a neoplastic
process. Infection, such as fungal, tuberculosis or cysticercosis,
was felt to be the most likely diagnosis. Metastatic workup, including computerized tomography (CT) of the chest,
abdomen and pelvis were negative. The patient underwent
a stereotactic brain biopsy of one of the lesions. Pathology
was diagnostic for glioblastoma multiforme. Postoperatively,
the patient remained in stable neurologic condition. He
underwent fractionated external beam radiation treatment of
5600 cGy and temozolamide. Six months after completion of
his radiation therapy, he developed progressive disease and
expired ten months following diagnosis.
DISCUSSION
Glioblastoma multiforme (GBM) is the most common
and aggressive primary malignant brain tumor in adults
(1,3,6,8). The MR appearance of GBM is often an irregular
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Figure 1: T-1 weighted axial brain MR demonstrating multiple
ring-enhancing lesions in the posterior frontal lobe and anterior
parietal lobe.

Figure 3: Diffusion axial brain MR revealing abnormal signal
potentially consistent with infarct or infectious etiology.

heterogeneously enhancing mass with significant surrounding
vasogenic edema (2,4,9). Cystic components of GBM are
reported but the presence of multiple smaller cystic lesions
is uncommon (3,6). Other tumors, such as meningiomas often
will have cystic components identified radiographically and
can be difficult to distinguish from intraaxial tumors. A recent
study by Hakyemez et al. reported their findings that regional
cerebral blood flow (rCBV) ratios with construction of signal
intensity-time curves can be useful in discerning malignant
tumors, such as GBM, from meningioma (3). An interesting
case by Muragaki and colleagues reported the simultaneous
presence of three distinct intraaxial masses (7). One of the
masses demonstrated several small cystic cavities on MR and
confirmed by pathology to be a central neurocytoma. The
other two masses were resected and found to be glioblastoma
multiforme but did not exhibit cystic features on preoperative
magnetic resonance imaging.

Figure 2: T-2 weighted axial brain MR demonstrating multiple
ring-enhancing lesions in the posterior frontal lobe and anterior
parietal lobe vasogenic edema and mass effect.
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The diffusion of contrast media secondary to the disruption
of the blood brain barrier has been shown to correlate well
with histological findings of neovascularity and endothelial
proliferation (2). Both of these features are found in
glioblastomas (9). The most common MR findings of GBM are
a heterogeneous mass in the white matter with vasogenic
edema, thick irregularly enhancing walls and necrosis. While
cystic appearance with associated thin round walls has been
reported in GBM, this finding is unusual (9). Occasionally,
the cystic mass will harbor a mural nodule of enhancement.
However, it is rare to see multiple cysts. Masdeu and coworkers reported the open-ring imaging sign as highly
specific for atypical brain demyelination (5). They found in
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their meta-analysis that demyelinating lesions more often
had an “open-ring” or incomplete ring of enhancement
surrounding the low intensity area of the mass, whereas,
neoplastic and infectious lesions more often had a closed ring
of enhancement (5). However, while these MR findings could
aid in differentiating between demyelinating lesions versus
infectious or neoplastic; they were not absolute. While noted
in some cases of metastatic disease, there are no reports of
multiple small cystic lesions as the presenting MR imaging
findings in glioblastoma multiforme. Several reports have
noted. that the typical MR findings of GBM can be absent
(2,4-6,9,10). Histological confirmation is essential in order
to establish the diagnosis, direct appropriate treatment and
predict prognosis.
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The MR imaging features of GBM are varied. We present the
findings of histologically confirmed GBM with very unusual
MR appearance. Multiple thin ring-enhancing lesions in
the right posterior frontal and anterior parietal lobes with
increased diffusion abnormality in GBM are rare. These lesions
can easily be mistaken for an infectious etiology including
tuberculosis, fungus and cysticercosis. Stereotactic brain
biopsy remains critical to establish the correct diagnosis.
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