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ABSTRACT Meningiomas are mostly benign, slowly-growing, non-metastatic, particularly limited to the central nervous system, however,
they were occasionally reported for spreading to distant organs. While the risk factors still remain widely unknown for metastasis of menin-
giomas, the histopathological type and size of tumor are predicted to be predisposing factors for it. We aimed to discuss a possible new pre-
disposing factor, which is contiguity of intracranial meningiomas to the dural sinuses, for metastasis to the body by presenting a case with
metastatic cavernous meningioma and literature research. We presented a rare case that has been treated for cavernous sinus meningioma and
then diagnosed with malign meningioma metastasis to the lung. We speculated that meningiomas adherent to the dural sinuses may be more
inclined to distant organ metastasis, and they might use dural sinuses for seeding. This hypothesis can be likely verified by large case series,

and this case report may inspire further investigations.
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The majority of meningiomas are histologically
benign (WHO grade 1), however, they are rarely pre-
sented with metastasis, particularly in malign (WHO
grade III) and atypical (WHO grade II) menin-
giomas.' Although there is little data in the literature
regarding to the incidence of metastatic menin-
giomas, extracranial metastases have been reported
as 0.1-0.7% in several case series.>® According to the
reviews of various case reports, anaplastic menin-
gioma was the most frequent metastatic meningioma,
followed by atypical and meningothelial subtypes.'

Due to lack of large case series, the typical pat-
tern of metastasis and management options for
metastatic meningiomas remain unclear. The incli-
nation of meningiomas to spread through the body
should be rendered clearer with increasing case re-
ports and reviews, which ensure to choose the most

effective management. We aimed to make contribu-
tions to the literature with presenting a case with cav-
ernous sinus meningioma which spread out to the
lung, and we hypothesized that venous sinus invasion
might be a predisposing factor for metastasis in
meningioma regardless from grading of meningioma.

I CASE REPORT

A 67-year-old male patient was presented with right
sided facial numbness lasting for one month, and then
diplopia was added without headache or nausea. He
had right 6™ cranial nerve paralysis and right facial
hypoesthesia, when he was admitted to the Depart-
ment of Neurosurgery on the December of 2017. In
his medical history, there was no remarkable condi-
tion except for hypertension, spondyloarthropathy,
and benign prostatic hyperplasia. In the magnetic res-
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onance imaging (MRI) with contrast, a right cav-
ernous sinus lesion showing contrast enhancement
with extension to the pontocerebellar angle (PCA),
which was first suspected for metastasis, was de-
tected (Figure 1). At this time, there was no other le-
sion visible in the whole-body positron emission
tomography (PET) which was performed to exclude
any primary source of metastatic disease to the brain.
Since it was neurologically symptomatic, stereotactic
radiosurgery (SRS) with Cyber-Knife technology
was applied to the lesion in that admission. After 7

months, control contrast enhanced MRI showed a
prominent progression in the portion of tumour ex-
tended towards the PCA, but not in the cavernous
portion (Figure 1). Due to progression of tumour, sus-
picion of metastasis was boosted, and therefore the
whole-body PET was repeated in order to attain an
origin in case of metastasis. Second PET revealed hy-
permetabolism for 68Ga-DOTATATE in the lung, in
which multiple nodular lumps were found in further
investigation (Figure 2). Computed tomography-
guided percutaneous needle lung biopsy was per-

FIGURE 1: Cranial axial (first row) and coronal (second row) contrast-enhanced T1-weighted MRI scans at the admission (above) and follow-up (below). An en-
hancing tumour with extension to the right PCA, which had an increase in the size of temporal portion after seven months, had been detected in the right cav-

ernous sinus.

Iqui kil
S 400

Onkolojik PET (Ga-68 B
AKSIAL| ©

15.07.2018

1717

Onkolojik PET (Ga-68
AKS

19.07.2018

FIGURE 2: PET/CT showed parenchymal solid nodules with pathological increased enhancement for 68Ga-DOTATATE in bilateral lungs.
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formed, and histopathological examination resulted
in malign meningioma metastasis. The specimen
showed atypical cells with wide eosinophilic cyto-
plasm, hyperchromatic nuclei, frequent mitosis, and
lack of pattern. Immunohistochemical analysis dis-
closed positivity for markers of vimentin, proges-
terone receptor and CD99. According to the
morphological findings, carcinoma was not sus-
pected, and mesenchymal tumours were ruled out by
immunohistochemical examinations. These findings
along with radiological diagnosis of cavernous atyp-
ical meningioma were interpreted as a metastatic ma-
lign meningioma. Second SRS was applied in the
form of hypofractionated stereotactic radiotherapy
(HSRT) targeting the new progressive portion of
meningioma extending to PCA, and fractional inten-
sity modulated radiation therapy (IMRT) along with
chemotherapy protocol for lung metastasis was
planned.

I DISCUSSION

Meningiomas, the most common primary brain
tumor, are in majority benign, slowly growing and
not inclined to metastasize. Nevertheless, they were
rarely reported with aggressive behavior and metas-
tasis to regional or distant organs in various case re-
ports.*!” Meningiomas with aggressive behavior
would either directly invade the surrounding tissue,
or disseminate mostly via hematogenous route, and
less frequently via lymphatic and cerebrospinal fluid
(CSF) pathways.!*-!3

Intracranial meningiomas are expected for local
invasion involving intracranial venous channels,
bones, soft tissue and paranasal sinuses, in contrast to
distant metastasis.'* They metastasize extracranially
in the rate of one in thousand.'s The common sites for
distant metastasis are lungs (60%), pleura (9%) and
mediastinum (5%).!° Moreover, liver, lymph nodes,
bones, peritoneum, scalp and orbita were reported for
being metastasized by meningiomas.*”

Despite of case reports, the risk factors and
metastasis pattern are quite unknown for intracranial
meningiomas. Surov et al. reviewed the reports of
115 cases with metastatic meningiomas and found
that the most frequent metastasized meningiomas
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were WHO grade III (40%), followed by grade I
(33.9%), and grade 1I (20.9%) meningiomas. In this
review of case reports, malignant (WHO grade III)
meningiomas were found to be associated with higher
risk of metastasis.! Although malign meningiomas
tend to be metastatic more frequently, low grade
meningiomas are not as uncommon as expected in

extracranial metastasis."'?

Predisposing factors for metastasis from menin-
giomas have been previously described as high cellu-
larity, cellular heterogeneity, high mitotic rate, nuclear
pleomorphism and tumor necrosis which are also the
histological criteria determining the predisposition to
malignancy.!>!® Other factors that may be related to
extracranial spreading are indicated as repeated sur-
gical resection of primary tumor, previous cran-
iotomy, local recurrence and venous sinus invasion.'®
Moreover, extracranial extension of meningiomas was
previously correlated with large meningiomas. !’

In the literature, although there is no exact sta-
tistical data about the role of features such as the lo-
cation of meningioma or venous sinus invasion on
metastasis, there are several case reports with
metastatic meningiomas adherent to venous sinuses,
as well as our case.®!* Even small and low grade in-
tracranial meningiomas in the vicinity of venous si-
nuses have been reported with metastasis to distant
organs.’ In addition to those previous cases, our case
report supported the idea of proximity to the venous
sinuses might be a crucial predisposing factor for dis-
tant organ metastasis in meningiomas, giving the
chance of dissemination even when they are small
and in low grade. To authenticate this theory, there is
exceedingly need for large case series or review of
case reports in terms of location and metastasis rates.

In summary, even if the general belief has been
in favor of meningiomas being benign, it has been
challenged lately by increasing number of case re-
ports with metastases. Owing to these cases, risk fac-
tors for the development of metastases from a
meningioma are becoming clearer. This paper pre-
sented a rare case of cavernous sinus meningioma of
which proximity to venous sinus has been blamed for
the hematogenous metastasis to the lung, while the
primary tumor was small and low grade. Finally, the
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authors believe this case will take a part in ensuing
attempts for understanding the mechanism of metas-
tasis of meningiomas.

Informed Consent

There is no need for a consent form in this paper, since no per-
sonal information belonging to the patient was disclosed as all

data and figures were anonymized.
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