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Papillary meningiomas are rare meningeal tumors which are associated
with a grim prognosis. These tumors usually recur locally and in some
cases they metastasize. The clinical, radiological and histopathological
features of a case of a papillary meningioma with a pleural metastasis in
a 13-year-old boy are presented. The literature on metastasizing
papillary meningiomas is reviewed. Up to now, 131 cases of papillary
meningioma have been reported in the literature. Only 8 cases gave rise
to metastases outside the central nervous system. The preferential site of
metastasis appeared to be the lung. This is the ®rst report of a papillary
meningioma giving rise to a metastasis in the pleura.
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The rarely occurring papillary variant of menin-
gioma is known to recur quickly and potentially
metastasize (1±9). Therefore, papillary meningio-
mas have been included in the group of malignant
meningiomas (4, 10). So far, 131 cases of papillary
meningioma have been recorded in the literature. In
only 8 of these cases, metastases outside the CNS
were reported (1, 3, 11±13). In children, meningio-
mas represent only 1 to 4% of all intracranial
tumors (14). No less than half of these cases are
histologically and clinically malignant (15). In the
present report, a 13-year-old boy with the papillary
meningioma variant with pleural metastases is
described. Pleural metastases of papillary menin-
giomas have not been recorded before. The
literature on papillary meningiomas with metastatic
behavior is reviewed.

Case report

Clinical history

A 13-year-old boy was admitted with a 5-month
history of intermittent headache and vomiting. He
also complained of dizziness and his gait was
unsteady. Physical examination revealed signs of
meningeal irritation and left-sided otalgia. A blue±
reddish mass was protruding in the left external
auditory canal. CT and MRI scans revealed a large
tumor in the posterior fossa extending into the
medial fossa causing destruction of the petrous bone
(Fig. 1A). The tumor was heterogeneous on CT
imaging and showed intense contrast enhancement.
A biopsy was obtained through retro-auricular
craniotomy. The diagnosis of malignant papillary
meningioma was made (Fig. 2A). Clinical hallmarks
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of neuro®bromatosis type 2 were absent. Through
retro-auricular craniotomy and left-sided partial
mastoidectomy, debulking of the tumor mass was
achieved. The transverse and sigmoidal sinuses were
displaced and occluded by the tumor mass and the
cerebello-pontine angle was invaded. Radical re-
moval of the tumor was not possible. Postopera-
tively the patient suffered from palsy of the left facial
nerve. Chemotherapy consisting of vincristine, lom-
ustine, procarbazine, hydroxyurea, cisplatin, cyto-
sine-arabinoside and cyclophosphamide was admi-
nistered and combined with local®eld radiotherapy
at a total dose of 57.6 Gy. A remarkable shrinkage
of the tumor mass was achieved. About 1 year after
conclusion of the therapy the patient presented with
mild dyspnea, cough and chest pain associated with
respiration. Physical examination and plain ®lms of

the thorax revealed massive right-sided hydro-
thorax. CT scanning showed irregular thickening
of the right pleura, suggestive of tumor. No lung
involvement was noted (Fig. 1B). A biopsy of this
pleural mass revealed metastasis of the intracranial
tumor (Fig. 2B). The patient was subsequently
treated with chemotherapy including ifosfamide,
vincristine and actinomycin-D. Adjuvant radio-
therapy with a total dose of 51.0 Gy was adminis-
tered to the right hemithorax. The response to
therapy was excellent and complete remission was
achieved. Four months later, however, the patient
was admitted again with right chest pain. CT scans
showed tumor recurrence in the right lower part of
the pleura, while no recurrence of the primary
intracranial tumor was noticed. The patient died 3
months later from progressive disease.

Fig. 1. (A) MRI of head. A large tumor destroying the petrous bone and invading the cerebellum. (B) MRI of thorax. A large
right-sided mass is seen, thickening the pleura and compressing lung tissue.

Fig. 2. (A) Primary meningeal tumor. The tumor tissue is composed of papillary structures with highly pleomorphic and
spindle-shaped cells, with scattered mitoses and in®ltration in blood vessels. Not shown: the tumor cells are immunopositive for
vimentin, though negative for epithelial membrane antigen, while immunohistochemistry for glial ®brillary acidic protein,
cytokeratin, S100, HMB-45, alpha-fetoprotein, b-human choriogonadotrophin, desmin, smooth muscle actin and lymphocytic
markers remains negative. Ultrastructurally, the presence of cytoplasmic intermediate ®laments, cell±cell articulation and
desmosome formation were appreciated, corroborating the meningeal origin of the tumor (H&E, r400). (B) Pleural metastasis
of the papillary meningioma (H&E, r250). The histology is essentially identical to that seen in Fig. 2A, and so is the
immunohistochemical pro®le (not shown). There are papillary structures composed of cells with nuclear pleomorphism and
scattered mitoses.
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Discussion

Generally, the term papillary meningioma is used
for meningiomas which show, either exclusively or
in part, papillary structures. Papillary histology
may occur in low-grade and in anaplastic menin-
giomas. Cytology of squash preparations may be
helpful in tracing the papillary formations (8).
The clinical outcome of low-grade meningiomas
with papillary foci is not necessarily unfavorable,
whereas pure papillary meningiomas de®nitely
should be considered malignant tumors (2±5, 8,
12). Up to now, 131 cases of papillary meningiomas
have been reported in the literature. Most cases of
papillary meningioma concerned adult males with a
median age of 34 (28±40.8) years. Remarkably, a
large proportion of tumors was located in the
posterior cranial fossa, and locations rather unusual
for meningioma have been described (5). About
55% of cases recurred, 75% of cases showed brain
invasion, 20% metastasized and at least 50% of
patients died from the disease (1, 3, 11±13). In most
cases the tumors were surgically treated, ranging
from debulking to radical removal. The median
survival was 8 years, illustrating the malignant
propensity of these tumors. Metastases of papillary
meningiomas are preferentially located in the lung.
Regarding non-papillary malignant meningiomas,
only 79 extracranial metastases have been reported
in the literature (16). Metastases involving the
pleura are rarely seen (17). Recently, aggressive
surgery followed by adjuvant radiotherapy was
advocated in cases of malignant meningioma (18).

Meningiomas of higher malignancy grade show,
in addition to loss of chromosome 22 or mutation of
the NF2 gene, aberrations of various chromosomes,
such as losses on 1p and 22q (19, 20). Meningiomas
in childhood mostly affect boys, may occur in the
setting of NF2, and approximately half of the cases
behave in a malignant fashion (14, 15, 21±23). In a
recent case report on a papillary meningioma
occurring in the posterior fossa of a 3-year-old
boy with dissemination through the CSF, partial
trisomy 1q was observed as result of an unbalanced
translocation 1;15 (p13;q11) (23). By now, data on
the genetic idiosyncrasies of malignant menin-
gioma, the papillary variant in particular, are too
scanty to be helpful in speci®cally making the
ominous diagnosis.
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