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Abstract. Intracranial metastasis from breast cancer is a
relatively common finding, however, the appearance of breast
cancer metastasis in a meningioma is very rare. Several cases
of tumor-to-tumor metastasis and collision tumors have been
reported previously, with meningioma being implicated as the
most common benign intracranial neoplasm to harbour the
metastasis. Occasionally, the discovery of a tumor‑to‑meningioma metastasis may herald the diagnosis of an occult
primary malignancy. Careful histopathological assessment of
the resected meningioma specimen is pivotal to the management of these patients, as this will alter the treatment plan and
prognosis considerably. Intracranial meningioma with collision breast cancer as primary presentation of an undiagnosed
metastatic breast cancer is extremely rare. The current study
presents a case of intracranial meningioma with collision
breast cancer as a primary presentation, and reviews the available evidence for this unusual disease entity.
Introduction
Breast cancer represents the second most frequent cause of
brain metastases (after lung cancer), diagnosed in approximately 15% of advanced breast cancer cases (1,2). However,
the appearance of breast cancer metastasis in a meningioma
is extremely rare. Distinguishing between overt breast cancer
intracranial metastasis and metastasis in a meningioma is
important as the prognosis for these two entities could be very
diverse. The terms ‘tumor-to-tumor metastasis’ and ‘collision
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tumor’ have been used often interchangeably in literature
to describe cases of intra-meningioma metastasis. The term
collision indicates the presence of two histologically distinct
tumors occurring concurrently in the same anatomic location
with some intermingling. Tumor-to-tumor metastasis definition requires the presence of two distinct histopathological
features and the encasement of the metastatic focus with a rim
of distinct host tumor tissue.
With regards to breast cancer and meningioma, the
majority of previously reported cases have highlighted the
presentation of tumor-to-tumor metastasis or collision tumor
in patients with a previous history of breast cancer. However,
our case has a unique presentation of an intracranial meningioma with collision breast cancer as the primary presentation
leading to the diagnosis of metastatic breast cancer. There has
been only one other reported case of intrameningioma metastasis as a first clinical manifestation of occult primary breast
carcinoma (3).
Case report
A 57-year-old female presented with a 6-week history of
vertigo and headache. Her Glasgow coma scale was 15/15.
She had no medical comorbidities and her World Health
Organization (WHO) performance status was 1. Magnetic
Resonance Imaging (MRI) scan revealed an extra-axial
dural-based mass overlying the right lateral sphenoid wing
with intense enhancement, dural tailing and perilesional
oedema consistent with a meningioma (Fig. 1). She underwent
craniotomy and sub-total resection of the suspected right
sphenoid wing meningioma. Histopathology revealed two
distinct neoplastic processes (Figs. 2 and 3). The first was
a WHO grade I meningioma of transitional type with low
mitotic activity [<1 mitoses/10 high power field (hpf)] and
low Ki-67 proliferation index (<2%). The second neoplastic
process consisted of a malignant tumor composed of corded
epithelioid cells with extensive necrosis, very high mitotic
activity (>30 mitoses/10 hpf) and a high Ki-67 proliferation
index (>40%). Immunohistochemical (IHC) studies for the
grade I meningioma component showed positive staining
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Figure 1. Brain MRI at presentation, post-contrast T1 weighted axial image (A) and coronal image (B) demonstrating the right lateral sphenoid wing meningioma. Both images show non-enhancing area of breaking down containing enhancing mural nodules, which is atypical for meningioma.

Figure 2. Τwo distinct neoplastic processes are shown. First one (right lower)
composed of meningeothelial cells with fibrous stroma and second one (left
upper) consists of malignant epithelial cells with necrosis (magnification, x10).

Figure 3. The malignant epithelial cell of breast cancer (in the middle) surrounded in both sides by the meningeothelial cell of meningioma is shown
(magnification, x10).

for epithelial membrane antigen (EMA) and progesterone
receptor (PR) nuclear expression. IHC studies for the malignant tumor showed positive staining for EMA, but negative
oestrogen Receptor (ER), PR and pan-cytokeratin. HER 2
Fluorescence in situ hybridization (FISH) was negative. The
findings favoured the likely diagnosis of WHO grade 3 meningioma, however, alluded to the possibility of a metastatic
collision tumor provided there was evidence of a concomitant
malignancy.
Post-operative clinical examination revealed a suspicious
right breast mass. Mammography and breast ultrasound revealed
a highly suspicious lesion in the right breast associated with
axillary lymphadenopathy. Tru-cut biopsy from the suspicious
right breast lesion showed mucinous carcinoma of the breast with
positive IHC for ER (>90%) and PR (15%). Staging isotope bone
scan and computed tomography (CT) scan for chest, abdomen
and pelvis showed multiple bone metastases but no visceral
metastases. MRI spine showed multiple spinal metastases with
spinal cord compression at thoraco-lumbar spine (T12-L1 level).
She underwent posterior decompression and spinal fixation
followed by post-operative palliative spinal radiotherapy 20 Gray

in 5 fractions. Histopathology from the bone biopsy confirmed
the presence of metastatic adenocarcinoma cells consistent with
metastatic breast cancer. IHC profile was negative for ER, PR
and cytokeratin (CK)-20 but was positive for CK-7. She was
considered for cranial irradiation but following a discussion at
the multidisciplinary tumor board meeting it was decided that
further re-resection of the cranial lesion should be the preferred
approach if the lesion increased in size or the patient became
symptomatic during follow-up.
She was commenced on systemic endocrine therapy with oral
letrozole along with monthly zoledronic acid infusions. Seven
months later, she developed disease progression with worsening
axillary lymphadenopathy and new bone metastases. MRI
brain showed increase in the size and extent of the previously
noted right middle cranial fossa extra-axial dural-based
space occupying lesions along with oedema and midline shift
suggestive of disease progression. She underwent craniotomy
and complete resection of the right fronto-temporal lesion.
Histopathology revealed a malignant neoplasm with features
similar to the patient's previous breast tumor biopsies, although
the mucinous component was lacking, and the IHC panel
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showed negative expression for ER, PR and pan-cytokeratin.
Overall features were suggestive of a collision metastatic breast
cancer involving a grade 1 meningioma. She was offered whole
brain radiotherapy but she declined this as she was concerned
regarding hair loss and possibility of cognitive deterioration.
She was treated with capecitabine chemotherapy for 10 months
followed by second-line endocrine-based treatment with a
combination of everolimus and letrozole on further disease
progression. Follow-up MRI brain performed recently has
not shown any evidence of disease recurrence. She remains
clinically and radiologically stable on her current systemic
treatment 3 years on from her initial presentation.
In summary, this lady's presentation with a collision breast
tumor involving a low-grade meningioma led to the diagnosis
of metastatic breast cancer. Following surgical treatment of
her intra-cranial disease and spinal cord decompression, she
remains stable on systemic endocrine therapy 3-years on
following her initial presentation.
Discussion
Several cases of tumor-to-tumor metastases and collision
tumors have been reported previously (4-9). Based on case
series and retrospective studies, the most frequent donor tumor
appears to be lung carcinoma and the most common malignant
recipient is renal cell carcinoma (10,11). Meningioma appears to
be the most common benign recipient tumor (12). The process
of epithelial-mesenchymal transition (EMT) is thought to
enable cancer cells to acquire less adhesion and more motility
enhancing their ability to migrate leading to tumor metastases
and progression (13). Primary tumor‑derived components,
tumor-mobilized bone- marrow-derived cells (BMDCs), and the
local stromal microenvironment of the host are the three major
factors crucial for the formation of the pre-metastatic niche. The
pre-metastatic niche can be defined as the supportive and receptive microenvironment in the host tissue that undergoes a series
of molecular and cellular changes to help for the subsequent
seeding and colonization of tumor cells (14).
The association between breast cancer and meningioma is
controversial. Early reports observed a strong epidemiological
association between breast cancer and meningioma suggesting
that women with either condition had a higher risk of being
diagnosed with the other condition (15). Meningiomas are
twice as common in women than men, and, like breast cancer,
have a predilection for the fifth or sixth decades of life and
similarly tend to grow during pregnancy (16). However,
several retrospective cohort studies have shown conflicting
results regarding the association between breast cancer and
meningioma (17-19). More recently, it has also been questioned
whether the presumed association between breast cancer and
meningioma could simply be related to the increased frequency
of cranial imaging for staging and/or follow-up, particularly
among women with advanced stage breast cancer (20). Several
factors may contribute to the development of metastases in
a meningioma including, high vascularity, slow growth and
hormonal influences (21). The highly collagenous and vascular
histology of meningiomas, combined with its slow growth
rate for a prolonged duration provides a fertile environment
for development of intra-tumoral metastases (22). The mutual
expression of E-cadherin may facilitate the seeding of one
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tumor by another (23). Amplification of c-myc oncogene may
play a role in estrogen-induced proliferation and in the pathogenesis of both breast cancer and meningioma (24).
Certain criteria were proposed for the diagnosis of tumorto-tumor metastasis. Mainly, there must be an evidence of at
least two primary tumors and the recipient tumor must be a
true neoplasm. Direct contiguous growth or tumor emboli
from an adjacent tumor are excluded; and the recipient cannot
be a lymph node involved by leukemia or lymphoma (25).
In addition, Pamphlett et al proposed additional criteria for
the diagnosis of true tumor-to-meningioma metastasis: the
metastatic focus must at least be partially enclosed by a rim
of histologically distinct host tumor tissue; and the existence
of the metastasizing primary carcinoma must be proven and
compatible with the metastasis (26).
Routine radiological imaging techniques such as CT or
MRI cannot reliably exclude the presence of metastasis within
a meningioma, however, perfusion MRI and MR spectroscopy
provide additional functional assessment and are likely to
provide additional diagnostic information (27). The limitations
of radiological diagnosis of this unusual lesion underscore the
importance of careful pathologic analysis as the diagnosis of
breast carcinoma- to-meningioma metastasis can be missed
if the entire tumor is not systematically sampled. This merits
careful coordination between surgeons and pathologists in
cases where tumor- to-tumor metastasis is possible, given its
potential implications for patient prognosis and subsequent
management (28).
In our case, the diagnosis of the breast cancer collision
tumor in the meningioma led to further assessment and diagnosis of high-risk metastatic breast cancer with spinal cord
compression. Prompt diagnosis of breast cancer followed by
surgery and radiotherapy prevented catastrophic and debilitating consequences such as paraplegia.
In conclusion, this case highlights the rare presentation of
a metastatic collision breast carcinoma with primary presentation mimicking a high-grade meningioma. It is important to
be aware about this unusual condition as careful pathologic
analysis of the resected meningioma, high index of suspicion
for breast cancer, and prompt intervention prevented significant morbidity in this case.
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