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ABSTRACT

Meningioma is typically considered to be a benign tumor. Malignant transformation and metastasis of 
meningiomas are rare. Moreover, most meningiomas are intracranial, and there are few reports on intraspinal 
meningiomas. This report aimed to describe the clinical features and pathological findings of a case of 
malignant transformation and distant metastasis of intraspinal meningioma, with a review of the literature. 
A 44-year-old man with a bilateral lower limb paresis was diagnosed with an intradural extramedullary 
tumor of the thoracic spine. Primary tumor resection was performed, and the histological findings revealed 
atypical meningioma. The meningioma recurred 2 years after the primary surgery, and a second resection 
was performed, but only partial resection was possible because of decreased motor evoked potential. At age 
48, the patient’s lower limb weakness returned, and a third resection was performed, and the histological 
finding remained atypical meningioma. At age 54, the tumor increased and stereotactic irradiation was 
performed. At age 60, the patient was diagnosed with metastatic tumors of the rib, lumbar vertebra, cervical 
spine, and sacrum. Biopsy of the rib metastatic tumor was performed, and the histological findings revealed 
anaplastic meningioma. This case is the first report of an intraspinal meningioma that transformed from 
atypical to anaplastic meningioma with distant hematogenous metastasis.
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INTRODUCTION

Meningioma is typically considered to be a benign tumor. Indeed, malignant meningioma 
represents only 6~10% of all cases.1, 2) Malignant transformation and metastasis are rare.3-5) 
Although metastasis of intracranial meningioma has been reported, there are few reports on the 
metastasis of intraspinal meningioma.6)

This report aimed to describe the clinical features and pathological findings of the case of 
malignant transformation and distant metastasis of intraspinal meningioma, with a review of the 
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literature.

CASE PRESENTATION

A 44 year-old man with a bilateral lower limb paresis was diagnosed with an intradural 
extramedullary tumor at the thoracic spine. A T2-4 laminectomy with tumor resection and 
coagulation of the dural attachment were performed, and the histological findings revealed an 
atypical meningioma classified as WHO grade 2 (Fig. 1). Postoperatively, the lower limb paresis 
completely resolved, but at age 46, deteriorated again. Tumor resection was performed a second 
time, but complete removal was abandoned because of a fall in motor evoked potential during 
the surgery. At age 48, lower limb weakness occurred again. MRI revealed a T2-4 intradural 
tumor surrounding the spinal cord and enhanced by gadolinium (Fig. 2). The tumor was adherent 
to the spinal cord making it difficult to distinguish the spinal cord from the tumor micro-
scopically. Subtotal tumor resection, resection of the dural attachment as possible, and a T1-6 
posterolateral fusion were performed as a third surgery. The histological findings of the tumor 
remained atypical meningioma (Fig. 3). At age 54, the tumor increased, therefore, stereotactic 
irradiation was performed but not effective. At age 60, the patient suffered from thoracic pain 
and was diagnosed with metastatic tumors of the rib, lumbar vertebra, and sacrum. Moreover, 
the meningioma directly invaded and surrounded the thoracic spine (Fig.4). Whole-body CT scan 
could not detect the primary tumor except the thoracic meningioma. Biopsy of the rib metastatic 
tumor was performed, and the histological finding revealed anaplastic meningioma classified as 
WHO grade 3 (Fig. 4). With this, the patient was diagnosed with malignant transformation and 
distant metastasis of an intraspinal meningioma. The patient died at age 61.

Fig. 1 Histologic analyses. Hematoxylin-eosin, original magnification ×20.
 Histological examination on the spinal cord tumor, showing sheet like growth, and cells with prominent 

nuclei diagnosed as Atypical meningioma (WHO grade 2).
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Fig. 2 T2-weighted, T1-weighted gadolinium enhanced MRI, and CT myelogram.
 Intradural-extramedullary tumor surrounded the spinal cord enhanced by gadolinium with no calcification 

and no invasion.

Fig. 3 Histologic analyses. Hematoxylin-eosin, original magnification ×20.
 Histological examination on the spinal cord tumor diagnosed as Atypical meningioma (WHO grade 2).
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DISCUSSION

To the best of our knowledge, this is the first report of a case of intraspinal meningioma with 
malignant transformation and distant metastasis. The meningioma transformed from atypical to 
anaplastic meningioma over a span of 14 years. In this case, the thoracic intraspinal meningioma 
transformed into a malignancy and invaded directly around the thoracic spine. Finally, the direct 
invasion brought a hematogenous metastasis.

Distant metastases of meningioma
There have been several reports on distant metastases of intracranial meningioma.3, 7) Surov et 

al. thoroughly reviewed distant metastases of intracranial meningioma, including 115 cases with 
165 metastatic lesions in their analysis.3) They found that the primary tumor of metastasized 
meningioma was, 33.9% for WHO grade 1, 20.9% for WHO grade 2, and 40% for WHO grade 
3. The metastatic lesions included 37.2% in the lung, 16.5% in the bones, 15.2% intraspinal, 
and 9.2% in the liver.

In contrast, there has only been a single case report of distant metastases of intraspinal 
meningioma, and that case was originally graded as WHO grade 3, which was different from 
our case originally graded as WHO grade 2.6)

Fig. 4 Tumor invaded and surrounded the thoracic spine and metastasized to the rib and the lumbar spine. His-
tological examination on the metastatic rib tumor, showing round cells with eccentric nuclei, eosinophilic 
cytoplasm, and focal necrosis diagnosed as anaplastic meningioma (WHO grade 3).
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Malignant transformation of meningioma
Malignant transfomation of intracranial meningioma are rare, occurring in only 0.16–2.0% of 

cases, and the time to malignant transformation ranging from 8 months to 26 years.8-12) Factors 
that induce malignant transformation in intracranial meningioma include high-dose radiation,13) 
surgical stress,14) viral infection,15) growth factors such as VEGF,16) and numerous progression-
associated alternations of chromosomes 1p, 6q, 9q, 10q, 14q, 17q, and 22q.9, 17) In our case, three 
times surgery and stereotactic irradiation was performed. However, it cannot conclude that these 
factors change the atypical intraspinal meningioma into malignant transformation.

Treatment to avoid recurrence of meningioma
To avoid recurrence, a macroscopically complete removal of tumor, with excision of its dural 

attachment or a macroscopically complete removal, with coagulation of its dural attachment are 
recommended.18) Reports have shown that the recurrence rate of subtotal resection is significantly 
higher than that of total resection.19-22) However, when evaluating recurrence, these reports have 
intermixed the tumor WHO grade. 

The recurrence rate for intracranial atypical meningioma is eightfold higher than it is for 
WHO grade 1 meningioma.2) The mean recurrence-free survivals time was 66 months, and the 
recurrence-free rate was 92% at one year and 53% at five years. When meningioma involves and 
adheres to the spinal cord, as in our case, it is extremely difficult to achieve total gross resection 
of the meningioma without damage to the spinal cord. However, based on the aforementioned 
studies and the course of our case, total resection is recommended to avoid recurrence of atypical 
meningioma.

This report is the extremely rare case of intraspinal meningioma that transformed from 
WHO grade 2 to 3 with distant hematogenous metastasis. To avoid recurrence and malignant 
transformation of meningioma, gross total resection is likely required.
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