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Solitary Primary Leptomeningeal Glioma: Case Report
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INTRODUCTION

Gliomas that arise primarily in leptomeninges have rarely
been reported in either cerebral hemispheres or the spinal
cord [1-3]. Most reported cases have presented diffuse lepto-
meningeal infiltration of the tumor on their imaging studies.
However, the reports of focal solitary glioma in leptomenin-
ges are extremely rare as there have been only 16 cases re-
ported in the literature [4]. Their differential diagnosis is very
challenging because the diffuse form may mimic the clinical
manifestation and radiographic appearance of chronic men-
ingitis, while the solitary form may bear a strong histological
resemblance to other central nervous system (CNS) tumors.
We herein report a case of focal solitary leptomeningeal glio-
ma which mimicked an extra-axial tumor.

CASE REPORT

History and examination

A 45-year-old man presented with multiple episodes of
partial seizure on his left upper and lower extremities for a
year. He was previously evaluated with brain computed tomo-
graphy scan when he first experienced an episode of partial
seizure, which revealed a suspicious tumor on the right medial
frontal lobe. As his seizure episodes became more frequent,
he was evaluated with brain magnetic resonance imaging (MRI),
which demonstrated a well-circumscribed extra-axial mass
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on the right frontal lobe. T1-weighted MRI with gadolinium
showed heterogeneous subtle enhancement of the tumor. T2-
weighted MRI showed a hyperintense multi-lobulated mass
with minimal peri-tumoral edema and superficial siderosis
on the right frontal cortex (Fig. 1).

Operation

After exposure of the tumor under awake surgery, the tu-
mor was easily distinguished from surrounding normal brain
parenchyma by gross appearance. First, motor strip was local-
ized with an Ojemann cortical stimulator (Integra LifeScienc-
es Corp., Plainsboro, NJ, USA). The tumor mass was easily
separated from the normal brain cortex as there was no con-
tinuation between the mass lesion and normal brain paren-
chyma. The tumor was grayish to pinkish and very soft in con-
sistency, and showed high vascularity. The tumor was remov-
ed completely (Fig. 2).

Pathological findings

Histological examination demonstrated a relatively well-
circumscribed tumor grossly. High power views showed glial
tumor cells with increased cellularity and mitosis. Most of the
specimen consisted of tumor cells with small round cells with
perinuclear halos, but an astrocytic component was also ob-
served focally (Fig. 3). By immunohistochemical (THC) sta-
ins, the tumor cells were strong positive for glial fibrillary
acidic protein and Olig-2. The final diagnosis was made as an
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Fig. 1. Preoperative computed tomography shows a suspicious tumor mass on the right medial frontal lobe (A). Magnetic resonance
imaging (MRI) revealed heterogeneous subtle enhancement on T1-weighted images (B and C). T2-weighted MRI showed well-cir-

cumscribed tumor mass with superficial siderosis (arrowheads) (D).

anaplastic oligoastrocytoma, a glioma of World Health Orga-
nization (WHO) grade 3. IHC also showed mutation of the
isocitrate dehydrogenase 1 and amplification of the epidermal
growth factor receptor. Ki-67 proliferative index was about
10-15% (Fig. 4). Gene study revealed methylation of the pro-
moter of O-6-methylguanine methyltransferase and codele-
tion of 1p and 19q.

Postoperative course

Postoperatively, no neurological deficit was observed. The
tumor bed was irradiated by Tomotherapy (Accuray, Madi-
son, WI, USA) with total dose of 60 Gy and 30 times of frac-
tionation. Brain MRI obtained at 6 and 12 months after sur-
gery demonstrated no evidence of tumor recurrence. The pa-
tient has been on antiepileptic medication after surgery and

has not experienced any episodes of seizures.

DISCUSSION

A primary leptomeningeal glioma was described by Coo-
per and Kernohan [5] as a “rare neoplastic condition in which
glial tumor cells extend diffusely throughout the leptomenin-
ges without forming any intra-axial lesions” As a primary le-
ptomeningeal glioma is extremely rare, there is no consensus
on the diagnostic criteria and treatment. Two anatomical and
clinical forms have been described: a focal mass-forming le-
sion and a diffuse gliomatosis. The diffuse form constitutes
the majority of this condition, in which glial tumor cells are
widely disseminated outside the CNS parenchyma without
mass-forming. Keith et al. [6] defined a diffuse form of lepto-
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Fig. 2. The tumor is grayish and distinguished from normal brain by gross appearance (A). There was no continuation between tumor
mass and surrounding normal brain. The tumor was totally removed (B), which was confirmed on immediate postoperative magnetic
resonance imaging (C).
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Fig. 3. Low power view shows relatively well-circumscribed tumor mass (A). High power view demonstrates glial tumor cells with in-
creased cellularity (B). The majority of tumor cells are small round cells with a perinuclear halo, which is consistent with anaplastic ol-
igodendroglioma (C). However, astrocytic tumor component was also observed in a small part of the tumor (D). A: H&E 12x. B: H&E
100x. C and D: H&E 400x.
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Fig. 4. By immunohistochemistry
2 (A, B). IHC also revealed that isocitrate dehydrogenase 1 (IDH1) was mutated (C) and epidermal growth factor receptor (EGFR)
was amplified (D). Ki-67 proliferative index was about 10-15% (E). A: GFAP-IHC 200x. B: Olig-2-IHC 200x. C: IDH1-IHC 200x. D:
EGFR-IHC 200x. E: Ki-67-IHC 200x.

meningeal glioma as a primary leptomeningeal gliomatosis
and reviewed 50 previously reported cases. Their diagnosis is
very challenging since it only depended on imaging studies.
Histopathological examination is very important because th-
ere are many conditions which should be differentiated; viral
and fungal infections as well as tuberculosis and sarcoidosis.
The prognosis of a diffuse primary leptomeningeal glioma is
dismal and its diagnosis is often made on autopsy. On the
other hand, a solitary and focal form of primary leptomenin-
geal glioma has been rarely reported as summarized in Table
1. They often mimic an extra-axial CNS tumor such as a me-
ningioma [7]. Some authors defined this condition as a men-
ingeal glioma [3]. Its prognosis is known to be better than that
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of a diffuse form of primary leptomeningeal glioma [8]. In our
case, the tumor was apparently located outside brain paren-
chyma and was completely separate without continuation.
The tumor did not mimic a meningioma on preoperative MRI
as its enhancement on T1-weighted image was very subtle. In
addition, it showed neither dural tail nor calcification. Preop-
erative imaging findings were not suggestive of any specific
conditions such as a metastatic tumor, a glioma, as well as a
meningioma.

The pathogenesis of primary leptomeningeal glioma has
not been well elucidated. However, there have been several
reports that heterotopic glial tissue is frequently founded in
the leptomeninges [5]. Some authors proposed a possibility
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Table 1. Summary of cases with solitary focal leptomeningeal gliomas in the literature

Author & year  Age/Sex Presentation Histological findings Site Size (cm) Outcomes
Abbott, 1955 43/F Headache, seizures Astrocytoma Right hemisphere NA  Well postoperatively
hemiparesis
Sumi, 1968 61/M Confusion Astrocytoma Insula NA Died, 6 months
Horoupian, 1979 49/F Seizures, headaches, Astrocytoma Right fronto-parietal 5  Well, 12 months
hemiplegia
Shuangshoti, 1984  49/F Visual loss Mixed glioma Para-sellar 3.5 No recurrence
Balley, 1985 39/M Memory loss, seizure Glioblastoma Left fronto-parietal 7.5 Died, 13 months
Sceats, 1986 53/F Ataxia, 8th nerve palsy ~ Astrocytoma Left cerebello-pontine 2 Well postoperatively
angle
Kakita, 1992 74/F  Gait disturbance, sleep  Glioblastoma Left parietal NA Died, 2 months
Krief, 1994 26/F  Seizures Glioma Left parietal NA NA
Opeskin, 1994 59/M Headaches Astrocytoma Cerebellum Died, 7 months
Ng, 1998 79/M  Partial seizures Fibrillary Left temporo-parietal Died, 1 months
astrocytoma
Sell, 2000 62/M Headache, diplopia, High grade Right hemisphere, 2.5 Died, 4 months
nausea, ataxia astrocytoma left occipital, both thalami
Cirak, 2000 2/F  Weight loss, apnea Astrocytoma Brain stem NA NA
attacks
Wakabayashi, 2002  33/M Seizures, headaches Glioblastoma Frontal 6  Metastasis to the femur 39
months after craniotomy
72/M Seizures, headaches Oligodendroglioma  Frontal Recurrence, 8 months
72/F  Seizures Glioblastoma Left parietal Recurrence, 11 months
De Tommasi, 2007  78/F Seizures, aphasia Pilocytic Left fronto-parietal 7  No recurrence, 24 months
astrocytoma
Present case 45/M Partial seizures Anaplastic Right frontal 7  No recurrence, 12 months
oligoastrocytoma

NA: not available

that this heterotopic glial cell nest is the origin of primary lep-
tomeningeal gliomas, having been separated from normal brain
parenchyma during embryogenesis and having subsequently
undergone neoplastic transformation [9]. The histopathology of
our case demonstrated typical findings of WHO grade 3 of
glioma, and the results of immunohistochemical staining were
also consistent with a glial cell tumor. The tumor mass consist-
ed predominantly of oligodendroglioma components. It was
reported that leptomeningeal glial cell nests consist predomi-
nantly of astrocytes and rarely contain oligodendrocytes and
even ependymal cells [1]. It is interesting that the histopatho-
logical diagnosis of our case was an anaplastic oligoastrocyto-
ma as most of the reported cases were diagnosed as an astro-
cytoma of various grades of malignancy [10].

In conclusion, although primary leptomeningeal glioma is
very rare, the possibility should be taken into consideration in
the differential diagnosis of unusual gliomas. It is very difficult
to diagnose this rare condition based on imaging studies
alone. However, when imaging findings are neither typical nor
specific for a certain tumors, presumption of a rare condition
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is important and pathological confirmation is mandatory.
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