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The authors report a case of 42-year-old woman with an intraventricular tumor in the trigone of the left lateral ventricle. The first operation
achieved a microscopically complete resection. The tumor was histologically atypical meningioma. After 26 months, there were recurrences of
intraventricular meningioma. Complete resection of the tumor and adjuvant radiation therapy were performed, and the histological diagnosis was
malignant meningioma. Sixteen months after the second operation, spinal metastasis in cervicolumbar lesion was diagnosed and a subtotal
removal of cervical intradural extramedulfary mass was performed. We describe an unusual case of intraventricular malignant meningioma with

cerebrospinal fluid-disseminated spinal metastases with review of the clinical courses of previous reports.
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INTRODUCTION

Malignant meningiomas are relatively rare neoplasms in
the central nervous system, accounting for only 1-7% of
intracranial meningiomas”. Furthermore, intraventricular
meningiomas account for only 0.5-3% of all meningiomas,
according to the literature”. Thus, malignant meningiomas
in the ventricles can be considered even rarer. Malignant
meningiomas have a higher recurrent and metastatic rate
than benign ones”, and to the best of our knowledge, only
four cases of spinal metastases from intraventricular malig-
nant meningjomas have been reported in the English litera-
ture***®, We describe one case of intraventricular malignant
meningioma with spinal metastases with review of the
dlinical courses of previous reports.

CASE REPORT

In January 2003, we examined a 42-year-old woman
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who presented with a two-month history of headache and
gait disturbance. A neurological examination revealed mild
right hemiparesis. A cranial magnetic resonance imaging
(MRI) revealed a 43 x 49 x 62 mm sized mass in the trigone
of the left lateral ventricle that was isointense and hypoin-
tense on the T1-weighted image (T1WI) and hyperintense
on the T2-weighted image (T2W1I). Moreover, it revealed a
strong heterogeneous contrast enhancement following the
administration of a contrast agent (Fig. 1A). Cystic or necrotic
portions within the tumor were noted. A left temporoparietal

Fig. 1. A : Gadolinium-enhanced cranial magnetic resonance imaging
(MRI) on January 2003 reveals a large tumor with strong homogenous
enhancement in the trigone of the left lateral ventricle. B : Gadolinium-
enhanced cranial MRI on March 2006 reveals recurrent tumor with strong
heterogeneous enhancement, with an irregular tumor outiine.
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craniotomy with a transcortical approach was performed,
and the tumor in the left trigone was completely removed.
The patient showed no postoperative complications and
was discharged from the hospital on the 24" postoperative
day. The histological diagnosis was atypical meningioma.
Ki-67 labeling index was about 7% and mitotic index
ranged form 6 to 7 mitoses/I0HPE The clinical condition

Fig. 2. A : Photomicrograph of brain specimen obtained during the second
surgery reveals meningioma cells with increased cellularity and geographic
necrosis (H&E, X 40). B : Higher magnification reveals round to polygonal
meningioma cells with increased mitosis (>20/10 HPF)(H&E, > 400).

Fig. 3. A, B, and C : Gadolinium-enhanced magnetic resonaoe imaging (MRI)

of the patient was satisfactory until March 2006, when she
exhibited headache, dysarthria, and visual disturbances. A
neurological examination revealed right homonymous
hemianopia. A cranial MRI revealed a recurrent large
multilobulated mass in the trigone of the left lateral
ventricle that was hypointense on T1WI and isointense
with prominent peritumoral edema on T2WI. Following
administration of contrast material, a strong heterogeneous
enhancement with an irregular tumor outline was found
(Fig. 1B). The second operation was done using a left
temporoparietal craniotomy. The tumor was approached
transcortically and completely removed. The postoperative
status of the patient was stable and she was discharged on
the 14® postoperative day. The postoperative MRI revealed a
total removal of the tumor, and a histological examination
revealed round to polygonal meningioma cells with in-
creased cellularity, geographic nectosis, and mitosis (Fig. 2).
Immunohistochemical findings were positive for a cytopla-
smic reaction to vimentin and epithelial membrane antigen.
The staining reactions for pancytokeratin, glial fibrillary
acidic protein, and S-100 were negative. Ki-67 labeling
index was about 25% and mitotic index ranged form 25 to
26 mitoses/ I0HPE. The histological diagnosis was malig-
nant meningioma. The patient received postoperative
radiotherapy of the surgical bed with 5040 cGy.

In July 2007, the patient developed progressive weakness
of the right upper limbs and an unsteady gait. On physical
examination, she was noted to have hypoesthesia below the
C4 level. A cranial MRI revealed no tumor recurrence (Fig,
3A), and a spinal MRI revealed an intradural extrame-
dullary mass measuring about 26 mm in diameter from the
C4 to C5 vertebral levels and a small nodular tumor in
cauda equina (Fig. 3B, C). A laminotomy was performed at
the C3-C6 vertebral levels for the largest tumor, but only a
subtotal removal was possible, because of spinal cord
infiltration (Fig. 3D). The specimens obtained from tumor
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on JuI 2007. Cranial MRI (A) reveals no tumor recurrence. Spinal MRI of th

oervica] (B) and lumbar (C) reveals an intradural extramedullary mass from the C4 to C5 vertebral levels and a small nodular tumor in cauda equina (arrow).
D : An intraoperative photograph reveals the intradural extramedullary tumor located at dorsal surface of the spinal cord of the C3-C6 vertebral levels.
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in the spinal subarachnoidal space revealed the same
hypercellular and high mitotic features, indicating that the
tumor had metastasized to the spinal cord (Fig. 4). The
results of the histological study of the tumor revealed
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Fig. 4. A : Photomicrograph of a spinal specimen also reveals the same
hypercellular and high mitotic features, indicating that the intraventricular
tumor has metastasized fo the spinal cord (H&E, < 40). B : Immunohisto-
chemical staining with glial fibrillary acidic protein shows the borders of the
tumor infitration ( < 200).

Table 1. Literature review of cases of intraventricular malignant meningioma with spinal metastasis

malignant meningioma. The postoperative course was
uneventful, and the patient received local irradiation of the
cervicolumbar lesion with 3,750 ¢Gy in 15 fractions. The
patient was referred to another hospital, and she thereafter
deteriorated and died of pneumonia five months after the
spinal operation.

DISCUSSION

According to the guidelines provided by the World
Health Organization (WHO)?, the malignant (anaplastic)
meningioma exhibiting histological features of frank malig-
nancy far in excess of the abnormalities present in atypical
meningioma. These include either obvious malignant
cytology resembling that of carcinoma, melanoma or high-
grade sarcoma, or a2 markedly elevated mitotic index (220
mitoses/10 HPF). These features may occur in any of the
ventricles, but lateral ventricles are the most common sites”.
The pathway of spread to the spine used by all intracranial
malignancies is through the spinal subarachnoid space.
Meningiomas associated with spreading via cerebrospinal
fluid (CSF) and metastasis formation tend to be more
malignant, and malignant meningiomas have higher metas-
tatic rates than benign ones”. In view of the physiologic
pathways of CSE the risk of intraventricular malignant
meningiomas metastasizing should be high; however,
malignant meningioma of the lateral ventricle with CSF-
disseminated spinal metastasis is rare, of which only a few
cases have been reported (Table 1). There were two male
and three female patients with an age range of 34-67 years
(mean: 47.6 years) and all tumors were located in the
trigone of the lateral ventricle. Of these, Shintaku et al.”
reported that transitional meningioma of the lateral

Pmayste  SRAWNd Ho o grdonof From
" Kieinschmicit- 3/mde  Tigone ofleftlateral Thoracolumbar NA NA No
DeMostersBK& veriicle
Avakian JJ, 1985
KamiyaKetdl., 67/male  Trigone of right lateral T9-T10. 6 6 Total removd,
1989 venfricle local imadiiation
“cy)
PehWCC &Fan  3ffemale  Tigone ofleft lateral L5 10 4 Subtotal removd,
YW, 1995 ventricle No RT
ShintakuMetal,  6lffemale  Trigone of right latercl T, upper 6 NA Total removal,
2007 ventricle cervical No RT
Presentcase, 2008 42ffemale  Trigone ofleftlateral  C4-C5, Cauda 16 5 Subtotdl removal,
venticle equina Local iradiation (66 Gy)

VMM : infraventricular malignant meningioma, SM : spinal retastasis, NA : non available, RT : radiotherapy
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ventricle recurred locally a long time after total removal and
showed metastasis to the fourth ventricle and spinal cord
and the metastatic tumors were malignant meningiomas.
The outcome of patients with intraventricular malignant
meningjoma with spinal metastases seems to be very poor.
For two patients who had received local spinal irradiation,
the interval between confirmation of spinal metastases and
death was six and seven months; for one patient who did not
receive local spinal irradiation, that interval was four months.

CONCLUSION

Although spinal metastasis of intraventricular malignant
meningiomas via CSF is rare, regular spinal MRI follow-
ups of a patient with intraventricular malignant meningjoma
are recommended for detection of early distant metastasis,
especially when spinal symptoms and signs are present.
Although radiation therapy seems not to affect survival rate,
the early operation and irradiation of metastatic lesions can
provide substantial symptomatic relief.
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