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Practice points

• Primary undifferentiated sarcoma of the breast with brain metastases are extremely rare with only one case
reported in the literature.

• We report the clinical case of two brain metastases from primary undifferentiated sarcoma of the breast
submitted to surgical excision.

• We report the effect of our approach on the patient prognosis (overall survival of 24 months vs 3 weeks in the
previous reported case).

• We make a review of the clinical, therapeutic and prognostic considerations of these aggressive tumors.
• The effect of different types of treatment on the patient’s outcome is unknown, with this case we favor an

aggressive approach if the patient has a favorable health status.
• We strongly believe that with this publication can increase the knowledge about these rare, challenging and

serious tumors.

Primary breast sarcomas are rare high-grade tumors with a reported incidence of <1% of breast
malignancies. Its dissemination to the CNS is exceptional and only one is found in the literature. The
authors described the case of a 22-year-old female with history of a breast undifferentiated sarcoma
that present with two large bilateral retrolenticular brain metastases. Both lesions were excised in the
same procedure and she underwent adjuvant therapy. She died 24 months after surgery. Despite being
aggressive lesions, aggressive treatment of primary breast sarcomas including brain metastases excision,
should be considered in order to improve overall survival.
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Primary breast sarcomas are rare tumors with a reported incidence of less than 1% among primary breast malig-
nancies [1]. These tumors most commonly metastasize to the lung, bone and liver [2,3]. Although breast cancer is
the second most frequent cause of brain metastases [4,5], it is exceptional for primary breast sarcomas to originate
brain metastasis with only one case reported [6].

Surgical excision of breast sarcoma is the standard treatment approach in patients without distant metastasis [7].
These tumors have a poor prognosis frequently influenced by the tumor diameter, tumor burden, metastasis profile
and histological grade [8]. Nevertheless, due to the scarcity of cases with brain metastases, there is no data about the
best treatment or its influence on the patient prognosis.

Therefore, we report the case of a patient with two large bilateral retrolenticular brain metastases from a breast
undifferentiated spindle cell sarcoma (USCS), supported by a literature review and therapeutic considerations in
order to improve our knowledge about this neoplastic entity.
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Figure 1. CT scan showing two
mirror intra-axial perilenticular
lesions in both hemispheres.

Case report
A 22-year-old female presented to the emergency department with severe headache associated with nausea, vomiting,
prostration and gait imbalance in the 2 weeks before admission. She had history of a left breast USCS, submitted
to mastectomy and adjuvant radiotherapy (total dose of 66 Gy) 2 years before. About 1 year after the primary
diagnosis, she had undergone an excision of a single metastasis in the left humerus.

At admission, the neurological examination revealed a left hemiparesis, predominantly in the upper limb and gait
ataxia. The CT scan showed two large retrolenticular intra-axial brain lesions in both hemispheres with perilesional
edema (Figure 1). A brain MRI was performed showing a right lenticular lesion measuring 49 × 47 × 44 mm
and a left retrolenticular lesion measuring 38 × 37 × 36 mm, both with a necrotic core, restriction to diffusion,
heterogenous contrast enhancement and surrounded by perilesional edema (Figure 2). A staging CT chest-abdomen-
pelvis revealed small pathologic nodules on the left internal mammary region, pericardial and pancreatic region.
After multidisciplinary meeting discussion, the patient was considered for resection of both brain lesions through
two craniotomies in the same surgical session.

The right lesion was approached first via a temporo-parietal craniotomy with the patient positioned in dorsal
decubitus with the head turned 45◦ to the left. Then, she was positioned in right 3

4 lateral decubitus with the head
turned 30◦ to the right. Through a temporo-occipital craniotomy the left lesion was removed. Both lesions were
completely removed with the aid of a tractography of the pyramidal and language tracts (Figure 3). There were no
intraoperative complications and the patient had a total blood loss of 250 ml.

The pathological examination revealed spindle-shaped neoplastic cells. Immunohistochemistry was positive for
S-100 but negative for AE1/AE3, CAM5.2, EMA, desmin, CD34 and SOX10 (Figure 4). The morphology and the
immunophenotype confirmed USCS histologically similar with the breast neoplasm. These pathological findings
allowed to conclude that both lesions were brain metastases from breast USCS.
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Figure 2. MRI T1 with gadolinium
axial showing a right lenticular
lesion measuring 49×47×44 mm and
a left retrolenticular lesion
measuring 38×37×36 mm with
heterogenous contrast
enhancement and a necrotic core.

Immediately after surgery the patient developed anomic aphasia, right homonymous hemianopia and a worsened
left hemiparesis. About 1 month after surgery, the language deficit completely recovered but maintained the visual
and motor deficits. She underwent physiotherapy to aid in motor recovery and was able to walk unassisted
2 months after surgery. Then, due to the aggressivity and multifocality of the brain metastases, she was submitted
to whole-brain radiotherapy and 6 cycles of systemic chemotherapy with adriamycin (30 mg/m2).

At 12-month follow-up, the patient maintained a left arm paresis (grade 4 in 5) without other neurological
deficits. She repeated the brain MRI and no evidence of local recurrence was seen (Figure 5). About 20 months
after surgery, a repeat staging documented liver and pancreatic metastases. These lesions progressed and caused a
malignant obstructive jaundice that was submitted to palliative endoscopic biliary stenting. Overall, the systemic
disease progressed with deterioration of performance status and she died 24 months after the brain surgery.

Discussion
Breast cancer is the second most common cause for brain metastases after lung cancer [4,5]. It is known that different
breast cancer subtypes have a different likelihood of metastasizing to the brain [9–11]. The basal-like and HER2
positive breast cancer are among the subtypes that most commonly originate brain metastases [4].

Primary breast sarcomas are an extremely rare type of breast malignancy and only case reports and small case
series are available in literature [3,12]. Similar to sarcomas originating in other topographies, metastases from breast
sarcomas typically involve the lungs, liver and bone [2,3,13]. Brain is an unusual metastatic site for sarcomas in
general as the frequency of brain metastasis in cases of metastatic systemic soft tissue sarcoma (STS) is 1–4% [14–17].
The most common type of sarcoma that originates brain metastases is the undifferentiated soft tissue sarcoma
(USTS) [18]. Brain metastases usually occur late in disease progression, often following other lesions [18]. To the

future science group 10.2217/cns-2022-0001



Case Report Farinha, Teixeira, Roque & Livraghi

Figure 3. Postoperative MRI with
gadolinium showing total excision
of both perilenticular lesions.

Figure 4. Pathological image of the brain metastasis from breast undifferentiated soft tissue sarcoma with H&E
staining. (A) 10× amplification showing the tumor hypercellularity with a sarcomatous aspect, (B) 20× amplification
showing spindle-shaped neoplastic cells.

best of our knowledge, there is only one case of brain metastization from a primary breast sarcoma reported in the
literature [6].

USTSs are aggressive tumors that account for about 20% of all STS and a quarter of these are radiation associated
tumors [19,20]. This is a group of tumors incorporated into the WHO classification of soft tissue tumors [19,21]. This
new category of tumors was included in the 2013 classification revision [19,22]. There are five subtypes of USTS
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Figure 5. Postoperative MRI with
gadolinium 12 months after surgery
with no evidence of local recurrence.

Table 1. Undifferentiated breast sarcomas with brain metastasis described in the literature.
Case report
(year)

Gender Age Clinical presentation Tumor location Treatment Histology Follow-up Ref.

Chakrabarti
(2013)

Female 60 Headache, generalized
tonic clonic seizure

Left cerebellar
hemisphere

Stereotactic biopsy UPS 3 weeks, DOD [6]

Present case Female 22 Headache, left hemiparesis
with gait imbalance

Bilateral mirror
perilenticular

Both surgical excision +
whole-brain RT + CT

USCS 24 months, DOD

CT: Chemotherapy; DOD: Dead of disease; RT: Radiotherapy; UPS: Undifferentiated pleomorphic sarcoma; USCS: Undifferentiated spindle cell sarcoma.

which are the USCS, undifferentiated pleomorphic sarcoma, undifferentiated round cell sarcoma, undifferentiated
epithelioid sarcoma and the undifferentiated sarcoma not otherwise specified [7,21]. These subtypes are distinguished
only by variable morphological traits [22,23]. because they show no definable line of differentiation using currently
available immunochemistry technology [21,24].

After careful literature review, only one previous report concerning primary breast sarcoma with brain metastasis
were made (Table 1). We excluded the cases of malignant phyllodes tumors with brain metastasis, despite having
similar biological behavior, as they are considered different types of tumors [25,26]. These cases are significant
different. Our patient was younger (22 vs 60 years old) and with better performance status than the previously
reported. Both patients present with severe headache – probably related with raised intracranial pressure. This
patient presented with focal neurological deficit – hemiparesis and gait imbalance – in a context of previous known
USCS whereas the patient reported in literature presented with seizures in a context of brain metastatic disease in
the absence of known primary. Regarding the location and number of lesions, this patient had two perilenticular
bilateral mirror metastases with approximately 50 and 40 mm each, while the previous reported patient had a single
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posterior fossa lesion with approximately 30 mm. Concerning the therapeutic approach, we performed complete
excision of both mirror lesions followed by whole-brain radiotherapy, as opposed to the other where a stereotactic
biopsy was made. Also, this patient was submitted to systemic chemotherapy and had a longer survival – 24 months
– when compared with patient previously reported in the literature overall survival (OS) of 3 weeks after the
diagnosis.

Since primary breast sarcoma is extremely rare, the best treatment approaches have not yet been established [7]. The
National Comprehensive Cancer Network guidelines for STS state that surgery is the most effective treatment and
should be combined with either chemotherapy or radiotherapy depending on the patient’s performance status [27].
Surgery is considered the standard approach in patients without distant metastasis [8]. According to some authors,
patients with sarcoma brain metastasis should perform aggressive therapy including surgical resection, radiosurgery
or multimodality treatment, especially chemotherapy, in order to improve OS [17,28,29].

The prognosis of USTS is poor but not fully understood. Altogether, these tumors had a local recurrence rate
between 19–31% and a metastatic rate of 30–35% [30]. According to case series and cohorts of USTS with brain
metastases, the median OS was between 3.5 and 11.8 months [16,18,29,31]. USTS with isolated brain metastasis
are uncommon [29]. A retrospective study of brain USTS treated with conservative versus a more aggressive
approach show a trend toward an improved survival benefit in patients who were treated aggressively, median OS of
1.2 versus 3.7 months [29]. Another study with a large series of sarcoma brain metastases reports a survival outcome
of 7.2 months (0.6 years) from first brain metastasis diagnosis [18]. The OS of this patient is much longer than the
OS reported in the literature. Therefore, it is important to better understand the genomics of the USTS in order
to develop targeted immunotherapy that will improve the prognosis of this high grade disease [23].

Our case supports an aggressive approach for the treatment of these rare tumors. Surgical resection of brain
metastases should be considered in patients with good performance status and controlled systemic disease in order
to improve OS. Even in cases with two big lesions, like this case, we favor surgical resection if the patient has a
good performance status.

Conclusion
Brain metastases from primary breast sarcomas are rare. Although this is a high-grade tumor, aggressive therapy
including brain metastases resection, should be considered in patients with good performance status in order to
improve OS. Better understanding of the genomic profile of USTS is crucial to develop efficient personalized
therapy.
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