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Management of breast cancer brain metastases
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Abstract: Brain metastases are usual in breast cancer with poor prognosis and few available therapeutic

options. The efficacy of epidermal growth factor receptor-tyrosine kinase inhibitors (EGFR-TKIs) against

brain metastases from EGFR mutation-positive non-small cell lung cancer (NSCLC) showed promising

antitumor activity, on the other hand, the main treatment of breast cancer brain metastases (BCBMs) is

only local therapy such as surgery or radiotherapy. The goal of treatment includes stabilizing or improving

neurological function and palliating neurological symptom. In addition, the breast cancer subtype appears to

be associated with the incident and the prognosis of brain metastases. And more, BCBMs have various faces

such as brain parenchymal metastases, leptomeningeal carcinomatoses and intracranial dural metastases.

Needless to say, for these metastases the early diagnosis and the appropriate therapeutic approach for an

individual patient should be considered. This review described neurological management and therapeutic

decisions of BCBM in consideration the subtype and showed representative MRI images.
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Introduction

Breast cancer brain metastasis (BCBM) is more commonly
found in the advancement of cancer treatment and is found
in the frequency of 10% to 20% of metastatic breast cancer.
Control of brain metastasis in metastatic or recurrent breast
cancer is a major theme for cancer treatment. Promising
targeted therapy for epidermal growth factor receptor
(EGFR) gene mutation-positive lung adenocarcinoma is
effective systemic treatment also for brain metastasis. On
the other hand, standard treatment for BCBMs is still
local treatment for brain. Systemic therapy for BCBMs
may be allowed to be used to suppress disease progression
after initial standard local therapy Of course, treatment
modalities for brain metastasis are limited, such as local
treatment with surgical treatment and radiotherapy. The
prognosis of breast cancer is about 6 months according
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to whole brain irradiation treatment and only 2 months
without treatment (1).

However, considering breast cancer divided into subtypes
depending on the presence or absence of estrogen receptor
(ER) and HER?2 receptor, the prognosis is different between
luminal type, HER2 type and triple negative (TN) type,
so treatment strategy needs to be changed depending on
subtype (2). On the other hand, brain metastases of breast
cancer are reported to be frequent in posterior circulation
such as the posterior cranial fossa and occipital lobe,
differences in spatial metastasis are different from other
cancers. In addition, metastases occurring in special sites
such as meningeal carcinomatosis and dural metastasis are
often observed in breast cancer (3).

In this review, treatment options for brain parenchymal
metastasis (BPM), leptomeningeal carcinomatosis (LMC)
and intracranial dural metastasis (IDM) will be explained,
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Figure 1 Gadolinium-enhanced T1-weighted magnetic resonance images showing (A) a nodular (arrow), (B) a solid and (C) a cystic lesion.

taking into consideration the subtype of breast cancer.

Brain parenchymal metastases

BPM is the most common complication in breast cancer.
In women under the age of 40 and lung metastasis cases,
BPM is considered to be particularly common (4-6). From
the shape of the BPM, it is divided into nodular cases, solid
cases, cystic cases and it is often accompanied with brain
edema (Figure I).

Neurological symptoms tend to be expressed depending
on the size of the tumor, but in small tumors with edema
there may be symptoms. Occasionally, many BPMs are
highly sensitive to radiotherapy, and even if there are
symptoms of increased intracranial pressure (IICP) at the
time of discovery and palliation of neurological symptoms
are also expected.

BCBM occurs in about 5 years after diagnosis of
breast cancer. There was a difference in the timing of
its expression in the subtype of breast cancer, and in the
author’s experience it was 100 months for the ER positive
case, 50 months for the HER2 positive case, and 30 months
for the TN case (Takahashi H, unpublished data 2018).
The prognostic assessment of breast cancer is clearly shown
by Graded Prognostic Assessment (GPA) scores, and the
prognosis after radiation is clarified by subtype (7). Even
in author’s cases, there is a difference in prognosis between
14months for the ER cases, 22 months for the HER2 cases
and 7 months for the TN cases (unpublished data).

In the treatment selection of BPM, it will be considered
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based on the above. Unfortunately, there is no next-line
chemotherapy after BPM of breast cancer. There are a few
reports that it can significantly control BPM with targeted
therapy such as Lapatinib (8). From the viewpoint of
brain tumor, Bevacizumab can be realized to be useful for
palliating remarkable brain edema (Figure 2), but the effect
to suppress proliferation is limited. Treatment of BPM
of breast cancer eventually becomes a choice of surgical
treatment or radiation therapy that is a local therapy (9,10).
Surgical treatment of brain metastasis consists of two
procedures: surgical removal under general anesthesia,
Ommaya reservoir placement (ORP) under local
anesthesia to aspirate cystic fluid. Since the former is
carried out under general anesthesia, the renal function
and respiratory function must be good, in the case of
continuing chemotherapy of breast cancer or in the case of
metastatic cancer state such as lung metastasis, there will
be few patients who will be indicated for this surgery. The
advantage of removal operation is that it can improve mass
effect and brain edema quickly, that it can control IICP
in the tumor with 3 centimeters or larger in diameter and
that control of epilepsy improves by removing the tumor
near the motor cortex. The operation of ORP is performed
using CT-guided or stereotactic apparatus. It can be done
with convenient technique and under local anesthesia.
The aim of ORP is to reduce the cystic fluid volume for
control of IICP and to reduce cyst volume for performing
stereotactic radiosurgery (SRS) or stereotactic radiotherapy
(SRT) (Figure 3) (11). The question of radiation therapy for
BCBM is whether the whole brain radiotherapy (WBRT),
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Figure 2 Brain metastasis treated with bevacizumab. (A) Axial Gd-T1WI MRI demonstrates brain metastasis with severe brain edema in the

right cerebellar hemisphere in the case of breast cancer; (B) post-bevacizumab MRI reveals regression of brain edema.

Figure 3 Cystic metastasis treated with Ommaya reservoir placement. (A) A large cystic tumor with brain edema involves the left frontal at

patient’s arrival; (B) head CT image shows Ommaya tube (arrow) in the cystic cavity after operation; (C) post-treatment brain MRI shows

reduction of cystic volume.

SRT or stereotactic radiation surgery should be used.
From the viewpoint of the difference of prognosis in the
subtype, it is better to select SRS or SRT because early
selection of WBRT in HER 2 cases may later associate
with leukoencephalopathy (12,13). On the other hand, in
the case of the TN case, it is likely that prognosis can be
used to perform WBRT because there are many cases of
multiple metastasis and complications of LMC as described
later. Radiation necrosis or radiation reaction with brain
edema after SRS or SRT is a common occurrence. In spite
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of steroid therapy, neurological symptom is progression
in some these cases. Chemotherapy regimens including
Bevacizumab, anti-vascular endothelial growth factor
(VEGF) antibody, are scheduled in the case of radiation
necrosis. Those treatments can result in dramatic decrease
in brain edema. Although it is natural that SRS and SRT
tend to be the first choice for treatment of current breast
cancer BPM, there is no doubt that WBRT is preferred
treatment for patients with poor KPS, LMC or dural
metastasis. Then, if SRS or SRT is not available for
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Figure 4 Representative MRI findings of leptomeningeal carcinomatosis. (A) Enhanced brain MRI and lumbar spinal MRI of

leptomeningeal carcinomatosis. The former shows linear enhancement in the surface of midbrain and cerebellar folia; (B) the later shows

linear enhancement, so-called railway sign, in the surface of spinal chord.

patients, WBRT should be administered.

LMC

LMC is poor prognostic metastasis and occurs at a
complication rate of 5% of brain metastasis (14). LMC is
metastasized to hematogenous or direct invasion from skull
metastasis. When brain metastasis of the first time shows
LMG, it is called primary or de novo LMC. Secondary
LMC occurs due to BPM, skull metastasis or dural
infiltration. The latter is refractory to treatment and has a
short prognosis. Diagnosis is often caught as inflammatory
findings around the brainstem and cerebellar folia in
contrast-enhanced brain MRI or FLAIR images (Figure 4).
It may also be diagnosed as partial lesions of the cerebral
sulci or cerebral falx. As a rare situation, internal acoustic
canals or pituitary stalk on brain MRI is enhanced (Figure 5).
However, even if it is not contrasted at all or even if there is
no abnormality in FLAIR images, it may be seen as slightly
changed hydrocephalus (Figure 6) (15).

Although confirmed diagnosis is cerebrospinal fluid
(CSF) cytology by lumbar puncture, increase of CSF
lymphocytosis and increase of intrathecal fluid protein
concentration level are also effective information. Even if
CSF cytology is negative due to sampling error, class V in
cytology may be obtained by repeated examination (16,17).

Symptoms are classically meningeal signs showing
headache, vomiting, and stiff neck, but the author divide
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the disease state into five neurological symptoms: (I)
meningeal signs such as headache, nausea and stiff neck;
(II) IICP signs such as headache, nausea, blurred vision,
loss of consciousness; (III) neurological focal signs such as
cerebellar ataxia, higher brain dysfunction and epilepsy; (IV)
cranial nerve disorder such as double vision, hearing loss
and multiple cranial neuropathy; (V) spinal cord symptoms
such as numbness, gait disturbance and incontinence
(Tuble I). In some reports, it is regarded as a symptom
of LMC with emphasis on headache, but in the author’s
experience, loss of appetite without chemotherapy is the
most important key word.

There is no effective treatment because breast cancer
does not have targeted treatment like EGFR-TKI in lung
cancer. Radiotherapy such as WBRT/ whole spinal cord
irradiation and intrathecal chemotherapy, spinal drainage
and shunt operation for IICP control are performed for the
purpose of symptom palliation, but the effect is limited (18).
There are many reports using Trastuzumab for intrathecal
chemotherapy, but the author has no experience (19,20).
However, it is also experienced that treatment intervention
may allow survival for more than one year after treatment (21).
In the report of LMC by the subtype of breast cancer, it is
characterized by a large number of LMC in TN cases and
LMC caused by progress of skull invasion directly to the
subarachnoid space in the ER positive cases. Considering
that the TN case has a short time from breast cancer onset
to brain metastasis and the prognosis after brain metastasis is

Chin Clin Oncol 2018;7(3):30



Chinese Clinical Oncology, Vol 7, No 3 June 2018

Page 5 of 7

Figure 5 Rare MRI findings of leptomeningeal carcinomatosis. (A) Enhanced T1-weighted image shows nodular lesions in the bilateral

internal auditory canals (arrow); (B) a nodular enhancement in the pituitary stalk is shown (arrow).

Figure 6 Enhanced MRI showing slightly changed hydrocephalus
in the third ventricle (arrow) and in the inferior horn of lateral

ventricle (arrow head).

poor, it is necessary to always observe with the occurrence of

LMC in mind (22-24).

Intracranial dural metastases

IDM is not frequent, but it is one of cancer metastatic
complications often seen in breast cancer and prostate
cancer. The spread-mode of IDM is usually direct
infiltration from skull metastasis and occasionally
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hematogenous spread (25). Image findings are useful for
diagnosis, and gadolinium-enhanced brain MRI scans is
mainly used. In the head CT scans, the contrast of the dura
mater in the brain surface has low resolution and cannot
be diagnosed. It is easy to understand when classified by
dural enhancement, and it is divided into diffuse dural
enhanced-case (type DDE) and focal-type. Focal type can
be classified into convexity-case (type CO), falx-case (type F)
and cerebellar tentorial-case (type CT) depending on tumor
localization (Figure 7) (15).

"Type DDE is a contrast-enhancing lesion of homogeneous
or irregular dural thickening with bilateral or unilateral
spread enhancement (26,27). Neurological symptoms
are also characteristic for each type of IDM and need to
be known in management. In type DDE, it often shows
cranial neuropathy such as peripheral facial nerve palsy,
and progression will result in Garcin syndrome exhibiting
unilateral poly-cranial neuropathy. In the case of type CO,
brain edema is locally accompanied, and it exhibits cerebral
focal sign such as hemi paresis and epilepsy. In type F and
type CT, diagnosis may be delayed because it will become
asymptomatic (7able 2). Because dura mater is outside of
blood brain barrier, in HER2 positive case, Trastuzumab
is also effective, but if IDM occurs during Trastuzumab
administration, the treatment option is only radiotherapy.
SRT is also effective if it is a focal type, but the effect will be
limited considering the spread of dural infiltration. From the
viewpoint of radiation susceptibility, WBRT might still play a
role to relive neurological symptom.
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Table 1 Symptoms & signs of leptomeningeal carcinomatosis
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Symptom Meningeal sign IICP sign Focal sign Cranial nerve sign Spinal sign

Mild symptom Headache and/or Headache and/or Ataxia Double vision Numbness
nausea nausea

Moderate symptom Back pain Mental sign Higher brain dysfunction Hearing loss Gait disturbance

Severe symptom Stiff neck LOC Convulsion >2 nerves signs Incontinence

IICP, increased intracranial pressure; LOC, loss of consciousness.

Figure 7 Types of intracranial dural metastasis. (A) Axial enhanced MRI showing a typical diffuse linear dural enhancement; (B) enhanced

MRI demonstrating a tumor and dural tail sign with brain edema in the left middle fossa convexity; (C) MRI shows a tumor attached in the

right frontal falx; (D) MRI demonstrates partial dural thickening in the cerebellar tentorium.

Table 2 Classification of intracranial dural metastasis

Type Site Symptom Prognosis

DDE Diffuse Cranial nerve sign Poor

CcO Focal (convexity) Epilepsy/paresis Poor

F Focal (falx) Symptomless/focal Moderate
sign

CT Focal (tentorium) Symptomless/ataxia Good

DDE, diffuse dural enhancement; CO, convexity; F, falx; CT,
cerebellar tentorium.

The treatment of IDM, however, is not standardized
now, further studies are needed to clarify IDM in the

patient with breast cancer.

Conclusions

If the control of neurologic symptoms is poor for BCBM,

it means an end of the cancer therapy. In the present
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conditions without effective treatment, the therapeutic
purpose of brain metastases is to improve or palliate the
patient’s neurologic symptoms. Brain metastasis from
breast cancer is characterized by subtype, and the prognosis
changes by it, too.

Metastatic central nervous system complication of breast
cancer has three types; brain parenchymal metastases,
leptomeningeal carcinomatoses and intracranial dural
metastases. It is important to distinguish them to consider
their management.
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