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A b s t r a c t

Metastasis to a meningioma is an uncommon phenomenon however reported in the literature. Meningiomas are 
common primary intracranial tumours which most frequently occur to be a recepient of metastases. A  66-year-
old female presented with rapid development of visual acuity and visual field loss in the right eye with ipsilateral  
oculomotor nerve palsy. Magnetic resonance imaging (MRI) showed well-defined tumour intensely enhanced with 
contrast like a typical skull base meningioma. The neuropathological examination revealed two different morpho-
logical fragments of the tumour. In the cell-rich part of the tumour, immunopositivity for CK, chromogranin, and  
SY were detected. The less cellular portion of the tumour, immunopositivity to epithelial membrane antigen (EMA) 
and vimentin were detected. To our knowledge, we present the first rare metastasis of neuroendocrine carcinoma 
to the medial sphenoid meningioma that preceded the clinical symptoms of systemic neuroendocrine carcinoma.
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Introduction

Tumour-to-meningioma metastasis (TTMM) is 
a rare phenomenon however in last few years re
peatedly reported in the literature [12,22]. Menin-
giomas most commonly occur to be a  target by 
metastatic spread of cancers. In most of the known 
cases the origin of TTMM was breast and lung car-
cinomas although there have been also reported 
cases of kidney, prostate and gastrointestinal tract 
carcinomas as well as lymphomas and melanomas 
as donor tumours [22].

Meningiomas are common primary intracra-
nial tumours. Vast majority of meningiomas are 
slow-growing benign lesions [9,24]. They usually 
occur as solitary, encapsulated tumours arising from 
meninges with strong contrast enhancement and 
blood supply derived most commonly from external 
carotid artery branches or meningeal branches of 
the internal carotid artery. However, meningiomas 
can also appear as en plaque forms or intraventricu-
lar. The typical radiological features of meningiomas 
found on an unenhanced computed tomography (CT) 
include hyperdense lobular masses which might be 
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to some extent calcified with homogenous enhance-
ment after intravenous contrast agent application. On 
a  magnetic resonance imaging (MRI) meningiomas 
typically appear as round, circumscribed tumours 
witch attachment to the dura matter. They usually 
present as hypointense to isointense on T1 weight-
ed imaging and iso- to hyperintense on T2 weighted 
imaging. The dura mater thickening on the tumour 
circumference called as dura tail appear on post-con-
trast T1 weighted imaging and it is typical for benign 
meningiomas [10]. Histologically the pathognomonic 
features include whorls – sphere-forming meningo-
thelial cells which at the last stage are transformed 
into psammoma bodies. The most common immuno-
histochemical (IHC) marker associated with meningi-
oma is an epithelial membrane antigen (EMA) [9].

Sphenoid wing meningiomas are the third most 
common group of intracranial meningiomas. Varying 
locations of sphenoid wing meningiomas as well as 
clinical and anatomic features divide them to medial, 
middle and lateral sphenoid wing meningiomas [7]. 
Medial sphenoid wing meningiomas are attached 
over an anterior clinoid process, which indicates 
specific clinical presentation [23]. Visual field and 
visual acuity loss, visual blur and oculomotor palsy 
are most common symptoms [18].

In this article we report a rare case of neuroendo-
crine cancer metastasis to a sphenoid wing menin-
gioma invading inferior orbital fissure.

Case description

A  66-year-old female who presented with rapidly 
evolving visual acuity, ptosis and diplopia was admit-
ted to the Department of Neurosurgery. Symptoms as 
diplopia, visual field loss and eyelid droop in the right 
eye appeared 6 weeks prior to admission to hospital. 

A neurological examination revealed visual acuity im
pairment, concentric visual field loss, ptosis, mydriasis 
and impairment of eye movements due to severe ocu-
lomotor nerve palsy on the right side. No other crani-
al nerves or neurological deficits were found. MRI of 
the brain was performed approximately 3 weeks after 
onset of symptoms. The MRI scan disclosed a contrast 
enhancing tumour invading the right optic canal and 
right superior orbital fissure. Blood test results showed 
mild normocytic anaemia with no further significant 
abnormalities and chest radiograph findings included 
unclear opacity in the lower lung field of the right lung.

Total resection was performed via right pterional 
craniotomy with anterior clinoidectomy, unroofing 
of the optic canal and opening of the optic nerve 
sheath (Simpson I). Post-operative CT of the brain 
showed normal postoperative imaging findings 
accurate to the surgical technique performed. 

Neuropathological findings

For neuropathological examination tumour tissues 
were fixed in 4% buffered formaldehyde and embed-
ded in paraffin and HE stained for the routine diagnos-
tic procedures. The immunostaining was performed 
using antibodies to CK/clone AE1/AE3 (DAKO-M3515, 
1 : 50), Ki67 (Thermo Fisher-MA5-14520, 1 : 75), 
EMA (Leica-NCL-L-EMA, 1 : 200), vimentin (Leica-
NCL-L-VIM-572, 1 : 400), synaptophysin (Leica-NCL-
L-Synap-299, 1 : 150), chromogranin (DAKO-M0869, 
1 : 100). Two different morphological fields were 
revealed in microscopic examination: cell-rich and 
cell-poor with intranuclear areas surrounded by mar-
ginated chromatin (Fig. 1A). The predominant compo-
nent was positive for cytokeratin CKAE1/3, chromogr-
anin, synaptophysin and the Ki67 proliferation index 
was greater than 50% (Figs. 1B, 2A, B, 3B). The cell-

Fig. 1. Histopathology of the tumours. A) Metastasis of neuroendocrine carcinoma (^) and meningioma 
cells with intranuclear inclusions surrounded by marginated chromatin (*), HE. B) Neuroendocrine carcino-
ma metastasis immunopositive (^) and meningioma negative reaction for CK AE1/3 (*).
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poor fragment was vimentin positive with a prolifer-
ation index of about 1-2% (Fig. 3A, B). In both tissue 
fragments immunopositivity for epithelial membrane 
(EMA) was detected. On this account neuroendocrine 
cancer metastasis to a meningioma was a final diag-
nosis.

Nearly two weeks after the surgery, the patient 
deteriorated due to pneumonia. She was admitted 
to the regional Internal Medicine Ward and also 
a positive SARS-CoV-2 test was detected. Chest and 
abdominal CT scans revealed multitudinous met-
astatic lesions in lungs, liver and peritoneum. Two 
weeks later the patient died due to advanced malig-
nancies.

Discussion

Tumour-to-meningioma metastasis cases have 
been more frequently reported in last few years. 
According to Turner et al., in over one-third of report-
ed cases metastases to a  meningioma were the 
primary findings of previously undetected cancers. 
Lung and breast carcinoma appear as the origin 
of metastases in numerous cases [6,16,22]. To our 
knowledge, only two cases of neuroendocrine neo-

plasm metastasis to a meningioma were reported in 
the literature [3,20]; in both cases clinical symptoms 
of systemic cancer appeared previously to TTMM 
occurrence. As far as we know, this is the first case 
report of TTMM as a primary manifestation of neuro-
endocrine cancer. In the present case, there are simi-
larities between patient characteristics and meningi-
omas in the literature. Age of 66 years is comparable 
to average age reported in vast majority of meningi-
omas as well as female preponderance [5,8,9]. Fur-
thermore, clinical presentation as progressive loss of 
visual sharpness and visual field are common symp-
toms of medial sphenoid wing meningiomas but 
they generally occur later in larger tumours than in 
the presented case. Although rapid development of 
symptoms differentiate meningioma from TTMM.

Neuroendocrine tumours (NETs) are a heterogen-
ic group of cancer subtypes and fairly rare tumours 
constituting about 2% of malignancies [11,17,19,21]. 
Typically primary sites of NETs are the gastrointesti-
nal tract and the lung [1]. The vast majority of NETs 
occur sporadically with female preponderance how-
ever some hereditary syndromes such as multiple 
endocrine neoplasia type 1 syndrome (MEN-1), mul-
tiple endocrine neoplasia type 2 syndrome (MEN-2), 
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Fig. 2. Neuroendocrine carcinoma metastasis (^). A) Chromogranin reaction, meningioma (*). B) Synapto-
physin reaction.

Fig. 3. Neuroendocrine carcinoma metastasis (^), meningioma (*). A) Ki67 expression. B) Vimentin expression.
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von Hippel-Lindau syndrome (VHL), neurofibromato-
sis and tuberous sclerosis are associated with NETs 
occurrence [14]. IHC findings include characteris-
tic neuroendocrine markers such as CgA and Syn. 
Metastases to a brain occur approximately in 10% of 
reported NET cases and most frequently originating 
from bronchial NETs [2].

Several pathophysiological theories propose 
potential mechanisms of TTMM. Certain character-
istics of meningiomas such as slow growth, indolent 
nature, low metabolic activity and rich vascularity 
permit the metastatic spread. Also, cell adhesion 
molecules particularly E-cadherin are correlated 
to TTMM occurrence. Unfortunately meningioma 
parameters, location of newly diagnosed meningi-
oma, radiological imaging such as CT or MRI scans 
and also cancer origin or cancer status cannot dis-
tinguish meningiomas from TTMM. Turner et al. 
suggest that TTMM should be considered as pos-
sible diagnosis in patients in their 60s to 80s with 
newly diagnosed meningioma especially when it is 
symptomatic. There are also suggestions that mag-
netic resonance spectroscopy and perfusion MRI can 
serve in diagnosis prior to histological examination 
[4,13].

Conclusions

Tumour-to-meningioma metastasis is still a rare 
incident. However, with increasing numbers of cas-
es reported in the literature the necessity of provid-
ing better portraying of diagnosis and prognosis of 
TTMM is highly required for better understanding of 
this phenomenon.
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