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Abstract

Introduction: Dissemination of breast cancer to the central nervous system (CNS) occurs in 15%-30% of patients
with invasive breast cancer. There are three distinct patterns for the occurrence of brain metastases: about 10% of
people diagnosed with breast cancer will develop brain metastases during the first year from the diagnosis of the
primary tumor; bimodal recurrence of central nervous system (CNS) metastasis occurring within 2 years from the
initial breast cancer diagnosis; delayed recurrence of brain metastases, occurring more than 4-5 years after breast
cancer diagnosis.

Material and method: We present the case of a female patient, 63 years old, who was admitted in the Neurosurgery
Clinic of “Prof. Dr. N. Oblu” Emergency Clinical Hospital from lasi, Romania, for: headaches, dizziness, aphasia of
expression, and right hemiparesis with progressive evolution. Her personal medical history revealed a right breast
carcinoma, which was diagnosed and surgically treated in 2017.

Results and discussion: The Magnetic Resonance Imaging (MRI) identified an intraaxial inhomogeneous solid
formation, located on the left, at the level of the insula, external capsule, extreme capsule, in putamen and in the
corona radiata, with the suspicion of a metastasis from the breast cancer. There were also two other solid extraaxial
formations, one in the left temporal region, and the other one in the left posterior parietal region, which, due to
patient's personal medical history and tumor locations, were difficult to be diagnosed as two meningiomas or two dural
metastases. The surgeons excised the intraaxial tumor, which was pathologically diagnosed as a metastasis from the
breast carcinoma, and the extraaxial left temporal tumor, which, from a histopathological point of view, proved to be
an atypical meningioma.

Conclusion: The simultaneous occurrence of an intracranial meningioma and a single metastasis in the same
patient is an unusual event. The presented case demonstrates that when multiple intracranial tumors are presentin a
patient with a known extracranial cancer, they should not always be regarded as metastases.
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Pathology about 10% of people diagnosed with breast cancer will develop brain
. metastases during the first year from the diagnosis of the primary
Introduction tumor; bimodal recurrence of central nervous system (CNS) metastasis

occurring within 2 years from the initial breast cancer diagnosis;

Usually, when two or more intracranial tumors are identified on ) >
delayed recurrence of brain metastases, occurring more than 4-5

imaging, especially in a patient with a known primary cancer, they are
suspected to be metastases. As far as we know, in the English literature,
there are only few cases of patients with multiple intracranial tumors
and different histogenesis that have been published in the literature
up to date. Most of them refer to associations between: meningiomas
and diffuse astrocytomas [1], glioblastoma multiforme with pituitary
adenoma [2, 3], sphenoidal meningiomas and pituitary adenomas [4],
or epidermoid cyst and vestibular schwannoma [5]. Due to advanced
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oncologic cancer treatments, the general increase in cancer incidence
and better diagnostic tools, the incidence of brain metastases is
currently increasing. Up to now, very few cases have been published
describing the simultaneous association of an intracranial meningioma
with a carcinoma metastasis originating from the ovary, lung, kidney
or breast [6, 7]. Dissemination of breast cancer to the central nervous
system (CNS) occurs in 24% of patients with invasive breast cancer [8].
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years after breast cancer diagnosis. Brain metastases can manifest in
two ways. There is the rare situation of the development of a cancer
metastasis into another tumor (i.e. collision tumor), which was first
described in 1902. This is a well-documented phenomenon in which a
host tumor, which is usually more indolent, serves as a source for the
growth of a neoplasm more aggressive. This phenomenon often occurs
in the case of a meningioma, which allows a metastatic lesion to grow
within it. There is also a very rare situation in which synchronous or
simultaneous tumors can occur. In this case we are talking about two
histological tumors compromising CNS at the same time, but there
is no histopathological evidence that one tumor served as a source of
growth for the other [7, 9, 10]. In the present paper we will present
the situation in which synchronous intracranial tumors developed, but
having two different cells of origin.

Material and method

We present the case of female patient, 63 years old, who was
admitted in January 2019 in the Neurosurgery Clinic of “Prof. Dr.
N. Oblu” Emergency Clinical Hospital, from Iasi, Romania, accusing
headaches and dizziness. Neurological exam revealed aphasia of
expression and right hemiparesis with progressive evolution. Her
personal medical history revealed a right breast carcinoma, which was
diagnosed and surgically treated in 2017

Results and discussion

Results

The cranio-cerebral Magnetic Resonance Imaging (MRI) (Figurel)
with intravenous contrast identified an intraaxial inhomogeneous solid
formation, located on the left, at the level of the insula, external capsule,
extreme capsule, in putamen and in the corona radiata, measuring
4.2/3.1/3.8 cm. The imaging suspicion was that of a metastasis from the
breast cancer. There were also two other solid extraaxial formations,
one in the left temporal region, having the dimensions: 2.3/2.3/2.6
cm, and the other one in the left posterior parietal region, having the
dimensions: 0.9/0.5/0.8 cm. The radiologist considered that, due to
patient's personal medical history and tumor locations, it was difficult
for him to differentiate between two meningiomas or two dural
metastases.

The laboratory analysis revealed the following pathological
values within the hematology: red blood cells (RBCs) = 3,9 x10%/uL,
leucocytes = 5,9x 10%/uL; Hemoglobin =11,2 g/dl, Hematocrit=-33,4 %.
The biochemistry tests revealed: ASAT = 126 U/L, ALAT = 260 U/L,

Figure 1: Magnetic Resonance Imaging (MRI) of the brain: A). T1 axial+civ
sequence: right centro-hemispheric neoformation, inhomogeneous; the solid
component shows enhancement, and the central necrotic area is non-enhancing.
B). T1 coronal+civ sequence: left temporal extra-axial mass, with intense,
homogeneous enhancement and fine dural extension.

seric glucose = 127 mg/dl, K* =3,2 mmol/], thus concluding that the
patient presented anemia and leucopenia, and hepatic cytolysis due to
previous oncological treatment for breast cancer. The chest X-ray did
not revealed any secondary pulmonary lesions.

The neurosurgeons realized a total microsurgical ablation of left
intraaxial putaminal tumor and left extraaxial temporal tumor.

The microscopic examination of the left intraaxial putaminal
formation revealed a tumor that was relatively well demarcated from the
adjacent gliotic nervous tissue and was made up of anaplastic epithelial
cell sheets, having pleomorphic nuclei, with a blastic appearance,
with evident nucleoli and relatively rare mitoses. Sometimes the
tumor cells outlined tubular structures. Immunohistochemical stains
revealed cytoplasmic immunohistochemical positivity for CK7,
and nuclear immnopositivity for GATA3, Progesteron Receptor,
Her2neu, but cytoplasmic immunonegativity for CK20, and nuclear
immunonegativity for TTF1 and Estrogen Receptor. Also, a high
labelling index for Ki67 was noted (Figure 2).

The microscopic examination of the second formation, the left
extraaxial temporal one, identified: a densely cellularized tumor,
composed of patternless sheets of meningothelial cells with vesicular
nuclei, intranuclear inclusions, and relatively numerous mitoses (5
mitoses/10 high power fields). Immunohistochemical stains revealed
nuclear immunopositivity for almost 80% of tumor cells and a high
labelling index for Ki67 (14%) (Figure 3).

The final pathological diagnosis was: intracerebral metastasis of
invasive breast carcinoma associated with grade 2 atypical meningioma.

The postoperative evolution was slowly favorable, being initially
influenced by the onset ofa comaasaresult ofanintracerebralhematoma
in the tumor bed for which surgical intervention was performed; later,
deep thrombosis of the left lower limb occurred, for which she required
vascular surgery and internal medicine consultations. A treatment with
heparin administered as a subcutaneous injection into the abdomen.
After one month, the patient was discharged in a palliative unit.

Discussion

In the USA, over 70,000 primary central nervous system tumors

Figure 2: Microscopical exam of the intraaxial tumor. A). anaplastic epithelial cell
sheets, having pleomorphic nuclei, with a blastic appearance, with evident nucleoli
and relatively rare mitoses. Sometimes the tumor cells outlined tubular structures
(HE, x10). B). Nuclear immunopositivity for GATA3 (Immunohistochemistry, x20).
C). Nuclear immunopositivity for Progesteron Receptor (Immunohistochemistry,
x20). D). High labelling index for Ki67 (Immunohistochemistry, x10).
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Figure 3: Microscopical exam of the extra-axial tumor. A). A densely cellularized
tumor, composed of patternless sheets of meningothelial cells with vesicular
nuclei, intranuclear inclusions, and relatively numerous mitoses (HE, x20).
B). 80% of the tumor cells presented nuclear immunopositivity for Progesteron
Receptor (Immunohistochemistry, x20). C). High labelling index for Ki67 (14%)
(Immunohistochemistry, x40).

are diagnosed annually, of which more than a third (36%) are
meningiomas, making it the most common primary brain tumor
[11]. Also in the USA, between 2004 and 2017, the overall incidence
of grade 1 meningioma increased, then stabilized, especially in young
people, and the same trend will continue in the coming years [12].
According to the Fifth Edition of the World Health Organisation
Classification of the CNS tumors, meningiomas can be assigned with
3 grades of malignity, grade 1, 2 and 3. The grade 1 meningiomas have
as morphological characteristics the followings: absence of atypical,
anaplastic or rhabdoid features at the histological examination. Grade
2 meningiomas present brain invasion, necrosis and more than 2.5
mitoses/Imm?® Grade 3 meningiomas have more than 20 mitotic
divisions in 10 consecutive microscope high power fields [13]. As our
case presented a meningioma with 5 mitoses/mm? it was considered to
be an atypical meningioma, grade 2 (WHO, 2021).

In women who are in their fifth to seventh decades of life,
meningiomas and breast cancers usually appear at a higher rate than
in the general population. The presented case respects this trend, as our
patient was a woman aged 63. Moreover, it is also documented that the
risk of developing breast cancer is higher in postmenopausal women
who have metabolic syndrome, namely the association of a low level of
HDL and the presence of abdominal obesity [14, 15].

However, the association between metastasis from breast cancer
and intracranial meningiomas is documented as rare because, until
now, in the literature, there are only seven reports of intracranial
meningioma associated with brain metastasis from breast carcinoma
as case presentation [7, 16-19].

In a recent article published in British Journal of Neurosurgery,
the authors presented a case report that presented two neighboring,
but different tumors that invaded each other. The tumor-to-tumor
metastasis revealed a growth within the host tumor. This was not
associated with an adjacent growth, collision or embolization, but with
the idea of a metastasis that was parasitizing within the meningioma
[9]. Another case report published in the Japanese Journal of Clinical
Oncology in 2021 presents the association between breast cancer

metastasis and an intracranial meningioma in a 53-year-old female
patient who underwent radical mastectomy for stage IIA breast
carcinoma (histologically discovered as intraductal carcinoma).
Immunohistochemical positivity for Progesterone Receptor in the
breast carcinoma was identified. After a four year follow-up, on a
routine follow-up bone scintigram it was revealed a bone and/or brain
lesion that was suspected to be a metastasis. The MRI and angiography
investigations showed the existence of a right para-sagittal mass
that was suspected to be a meningioma. After surgical resection, the
histological exam confirmed the diagnosis of a grade 1 meningioma,
which also showed immunopositivity for Progesteron Receptor [17].
However, there are published articles that highlighted the fact that
there is a strong relationship between breast cancer and meningioma
development as some authors [19] found out that female patients
with meningioma present nearly 10-fold higher odds of breast cancer
when compared with the general female population. Although there
is difficult to differentiate between these two tumor types on imaging
[9], a correct diagnosis can be obtained by the pathologist in all cases
due to their pathological and immunohistochemical features, which
differ considerably both among themselves, but also with other brain
metastases [20-22]. Regarding the spatial relationship between the two
surgically excised tumors. In the literature there are mentioned three
mechanisms for the development of a cerebral carcinoma metastasis
associated with a intracranial meningioma: (1) A carcinoma metastasis
can occur within a meningioma - the so-called ,,collision tumor”. It
occurs by metastatic embolization into the rich vasculature of the
meningioma. This is an accidental discovery [9, 23, 24]. Symptoms
appear when a previously known meningioma grows rapidly. The
diagnosis imaging is very difficult because a possible hypodense
area identified into the meningioma can lead to the diagnosis of a
metastasis, even though it is only necrosis due to the high grade of
meningioma. 2). Metastasis from a carcinoma can develop in the
brain parenchyma in the immediate vicinity of a meningioma and
this is an accidental event. Metastasis occurs by seeding the nervous
tissue with metastatic emboli coming by way of the large dural vessels.
3). The simultaneous association of a meningioma with a metastatic
tumor located at a distance from the meningioma [7]. Brain metastasis
is often symptomatic because it progresses more rapidly and causes
perilesional edema, but the meningioma is incidentally identified, or,
when it is large enough, may contribute to symptoms of intracranial
hypertension [25]. In the case of our case presentation, meningioma
was located at some distance from the metastasis and we can take into
consideration the third situation, i.e. meningioma was incidentally
identified in a known oncological patient having a suspicion of brain
metastasis.

Conclusion

The simultaneous occurrence of an intracranial meningioma and
a single metastasis in the same patient is an unusual event. Our case
demonstrated that when multiple intracranial tumors are identified in
a patient with a known extracranial cancer, they should not always be
regarded as metastases. The present case confirms the scant data in the
literature that there is a predominant association between meningioma
and cancers of the reproductive system, especially breast cancer.
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