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ABSTRACT

Introduction: Breast sarcoma is a rare form of malignancy that arises from connective tissue, comprising less than 5% of all sarcomas.
Undifferentiated pleomorphic sarcoma (UPS) of the breast is a rare and aggressive subtype of radiation-induced sarcoma that can occur
in treated breast cancer patients. The diagnosis is challenging and often missed due to the low incidence, long latency period, unspecific
imaging finding, and difficulties in clinical and histological detection. Case report: A 56-year-old woman was diagnosed with early-
stage triple-negative breast cancer in 2013 and underwent breast-conserving therapy (BCT). After five years follow-up, she developed
mastalgia and breast induration, and after mammography and ultrasound without suspicious lesions, a magnetic resonance imaging
(MRI) was performed and showed a highly suggestive malignancy mass measuring 8.0 cm and invading the chest wall. The core biopsy
revealed a spindle cells malignant tumor, negative for pan cytokeratin and most of immuno-histochemical markers, suggesting sarcoma,
but requiring investigation of surgical specimen to exclude metaplastic carcinoma. She underwent Halsted radical mastectomy, full-
thickness left anterior chest wall resection contemplating segments of the 4™ and 5% ribs and reconstruction with synthetic mesh. The
surgical specimen evidenced a UPS with clear margins. The patient had good postoperative recovery and remains in follow-up with the
mastology team. Conclusion: This report shows that radiation-induced sarcomas of the breast can be difficult to diagnose, and how later

treatment can demand a major surgery with higher morbidity. Prognosis may improve if detected early.
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RESUMO

Introdugao: O sarcoma de mama é uma forma rara de cAncer que surge do
tecido conjuntivo, compreendendo menos de 5% de todos os sarcomas. O
sarcoma pleomérfico indiferenciado (SPI) da mama ¢ um subtipo raro e
agressivo de sarcoma induzido por radia¢io que pode surgir em pacientes
pos-tratamento conservador de cAncer de mama. O diagndstico ¢ desafiador
e, muitas vezes, tardio, em virtude da baixa incidéncia, longo periodo de
laténcia, achados de imagem inespecificos e dificuldades na detec¢ao clinica
e histolégica. Relato do caso: Paciente do sexo feminino, 56 anos, foi
diagnosticada com cincer de mama triplo-negativo estadiamento inicial
em 2013 e submetida a tratamento conservador de cincer de mama.
Apés cinco anos de seguimento, evoluiu com mastalgia e endurecimento
mamdrio e, apés mamografia e ultrassonografia sem lesoes suspeitas, foi
realizada ressondncia magnética que evidenciou massa altamente sugestiva de
malignidade medindo 8,0 cm com invasio da parede tordcica. O resultado
da core biopsy revelou um tumor maligno de células fusiformes, negativo para
pancitoqueratina e para a maioria dos marcadores imuno-histoquimicos,
sugerindo sarcoma, mas exigindo estudo de peca cirtrgica para excluir
carcinoma metapldsico. A paciente foi submetida & mastectomia radical
de Halsted, ressec¢io da parede tordcica anterior esquerda contemplando
segmentos das 4* e 52 costelas e reconstrugio com tela sintética. O
laudo histopatoldgico da pega cirtirgica evidenciou SPI com margens
livres. Evoluiu com boa recuperacio pds-operatdria, permanecendo em
acompanhamento com a equipe de mastologia. Conclusao: O relato de
caso ilustra como os sarcomas de mama induzidos por radia¢io podem ser
de dificil diagnéstico e como o tratamento postergado pode exigir uma
cirurgia de grande porte com maior morbidade. Estar ciente dessa condigao
pode melhorar o prognéstico do paciente.

Palavras-chave: sarcoma; neoplasias da mama; neoplasias induzidas por
radiagdo; segunda neoplasia primdria; relatos de casos.

RESUMEN

Introduccién: El sarcoma de mama es una forma rara de cdncer que surge
del tejido conectivo y comprende menos del 5% de todos los sarcomas. El
sarcoma pleomérfico indiferenciado (SPI) de la mama es un subtipo raro y
agresivo de sarcoma inducido por radiacién que puede surgir en pacientes
después de un tratamiento conservador del cdncer de mama. El diagndstico
es un desafio y, a menudo, se retrasa debido a la baja incidencia, el largo
periodo de latencia, los hallazgos de imagen inespecificos y las dificultades
en la deteccidn clinica e histolégica. Informe del caso: Una paciente de 56
afios fue diagnosticada de cdncer de mama triple negativo en estadio inicial
en 2013 y se someti6 a un tratamiento conservador para el cdncer de mama.
A los cinco afos de seguimiento desarrollé mastalgia y endurecimiento
mamario, y tras mamografia y ecografia sin lesiones sospechosas, se realizé
una resonancia magnética, que mostré una masa altamente sugestiva
de malignidad de 8,0 cm. con invasién de la pared tordcica. El estudio
anatomopatoldgico de la lesién mostré un tumor de células fusiformes
maligno, negativo para pancitoqueratina y para la mayorifa de los marcadores
inmuno-histoquimicos, lo que sugerfa sarcoma, pero requiri6 un estudio de
la pieza quirdrgica para descartar un carcinoma metapldsico. La paciente
fue intervenida de mastectomia radical de Halsted, reseccién de la pared
tordcica anterior izquierda cubriendo segmentos de las 42 y 52 costillas
y reconstruccién con malla sintética. El informe histopatoldgico de la
pieza quirtrgica mostré UPS, con mdrgenes libres. Evolucion6 con buena
recuperacién postoperatoria, permaneciendo en seguimiento con el equipo
de mastologia. Conclusién: El relato de caso ilustra cémo los sarcomas de
mama inducidos por radiacién pueden ser dificiles de diagnosticar y cémo el
tratamiento tardio puede requerir una cirugfa mayor con mayor morbilidad.
Ser consciente de esta condicién puede mejorar el prondstico del paciente.
Palabras clave: sarcoma; neoplasias de la mama; neoplasias inducidas por
radiacién; neoplasias primarias secundarias; informes de casos.
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INTRODUCTION

Radiation therapy (RT) may be used to treat breast
cancer at almost every stage. It is an essential component
of breast conserving therapy, in addition to being an
effective way to reduce the risk of breast cancer recurrence
after surgery, allowing control of the microscopic residual
disease, as well as improved survival'. Despite the
proven benefits, the appearance of neoplastic events is a
recognized complication attributed to RT".

The potential for the development of radiation-
induced sarcomas (RIS) is increasing because of the
growing popularity of breast conserving surgery followed
by irradiation in the treatment of mammary carcinomas®.
Breast sarcoma is a rare group of heterogeneous non-
epithelial tumors that appear in the connective tissue
within the breast and are associated with poor prognosis.
Subtypes include angiosarcoma, leiomyosarcoma,
liposarcoma, fibrosarcoma and undifferentiated
pleomorphic sarcoma (UPS), formerly known as
malignant fibrous histiocytoma®“. The present case
describes a UPS secondary to RT for breast cancer with
discussion of diagnosis and management challenges.

The study complied with Resolution number
466/2012° of the National Health Council and was
initiated after approval by the Institutional Review Board
of the National Cancer Institute (INCA), report number
5,336,710, CAAE 57603422.2.0000.5274 (submission
for ethical review).

CASE REPORT

A 56 years-old woman, obese, diabetic, negative family
history of cancer, was diagnosed in 2013 at INCA with
a high grade invasive ductal carcinoma of no special type
(IDC-NST) in the left breast, hormone receptors and
HER-2 (human epidermal growth factor receptor-type
2) negative, Ki67 60%, clinical stage IA. The patient
underwent breast conserving surgery and sentinel lymph
node biopsy (SLNB), the 1.0 cm tumor had clear margins
and metastatic-free cells lymph nodes. After surgery she
was prescribed adjuvant chemotherapy (adriamycin/
cyclophosphamide), 21 sessions of radiotherapy and
hormone therapy.

After 5 years of follow-up, the patient complained
of pain and induration of the left breast; physical
examination, mammogram and ultrasound (US) were
performed, revealing changes attributed to the previous
therapy. In addition to the induration (Figure 1),
she presented chest pain with restriction of the arm
movement and no suspicious axillary lymph nodes. A new
mammogram revealed benign findings (BI-RADS®2).
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Figure 1. Alteration in left breast morphology, which can be confused
with post-surgical aspect

As there was clinical-radiologic disagreement, a 1.5
Tesla breast magnetic resonance imaging (MRI) was
performed and showed an irregular, spiculated, contrast-
enhanced mass, invading the chest wall, including the
4% and 5% left ribs, measuring 8.0x7.0x4.5cm, in the
posterior third of the left breast, BILRADS® 5 (highly
suggestive of malignancy) (Figure 2).

Figure 2. MRI BI-RADS® 5. A) Hypointense mass at T1-weighted.
B) Edema and thickening skin, which may represent post-surgical
and post-actinic changes on the left breast. Hypointense mass in
T2-weighted. C) Mass in the left breast showing heterogeneous
contrast enhancement. Some areas do not impregnate contrast and
may represent a necrotic component. D) Maximal intensity projection
(MIP) image from contrast-enhanced MRI shows an irregular and
spiculated mass

Afterwards, an MRI-directed (“Second Look”)
US was performed to guide a histopathological study,
corresponding to hypoechoic, irregular, indistinct mass,
no significant flow on Doppler, of a posterior location only
possible to be observed in the vicinity of the left anterior
axillary line (AAL).



Through a core needle biopsy, 5 good samples were
obtained, revealing a spindle cells malignant tumor,
hormone receptors and HER-2 negative, Ki67 80%, pan
cytokeratin [AE1/AE3] negative, CK5/6 negative, p63
weakly positive, suggesting sarcoma, but requiring study
of surgical specimen to exclude metaplastic carcinoma.
In clinical staging, head, chest, abdomen and pelvis
computed tomography scan did not show metastasis.

The patient underwent Halsted radical mastectomy,
full-chickness left anterior chest wall resection
contemplating segments of the 4™ and 5™ ribs and
reconstruction with synthetic mesh (Figure 3). The
surgical specimen evidenced an UPS, measuring 8.0
cm and infiltrating skeletal muscles and ribs, clear
margins and 13 tumor free axillary lymph nodes. In the
postoperative, the patient had seroma, which was solved
after 3 punctures, and remained in follow-up without
disease recurrence or complication for 1 and a half years
at the end of the data collection period.

Figure 3. Surgical specimen of Halsted radical mastectomy and
resection of the chest wall

DISCUSSION

The case report presents a patient diagnosed with
early-stage breast cancer that was treated with conservative
surgery and radiation therapy and in a short-term follow-
up developed a rare second primary neoplasm caused by
the treatment of the first one. It was diagnosed as a breast
sarcoma which required another surgical intervention, this
time more aggressive but with satisfactory disease control.

Radiation-Induced Sarcoma after Breast Cancer Therapy

Breast sarcomas can occur as a primary tumor and as
a secondary form associated with a history of radiation
therapy. Some authors® describe UPS as the most common
histopathological type®, others as angiosarcomas®’;
nevertheless, sarcomas following irradiation of breast
cancer are rare and cumulative incidence is about 0.2%
in 10 years®. They occur predominantly in 45-50 years
old patients’. The average time for the development of
the disease is about 10 years after radiation exposure, but
varies between 6 months and 20 years'®!".

Risk factors besides previous radiotherapy are difficule
to determine®. Patients who underwent radiotherapy as
an initial treatment for breast carcer had until 16-fold
increased risk of sarcomas, mainly angiossarcomas'.
In addition, possible predisposing factors are genetic
mutations (BRCA, TP 53), radiation in the chest wall/
breast and the use of alkylating antineoplastic agent*’,
which, in this case, it was cyclophosphamide.

Pathogenesis of RIS, including UPS, is poorly
understood. Genetic alterations and lesions are proposed
mechanisms for radiation-induced tumor genesis in
normal tissues®'%. RIS incidence is related to radiotherapy
dose, occurring usually in patients that received around
60 — 80 Gray (Gy) and the minimum dose associated
to RIS development was 10 Gy*®. Establishing a causal
relationship between the diagnosis of sarcoma and
radiation therapy can be challenging. Cahan et al.”
established Cahan’s criteria in 1948, which were used to
define a RIS. They are currently being used as the standard
for demonstration of radio-induced malignancies.

The criteria define that evidence of an initial malignant
tumor is needed, different than suspected RIS; the
sarcoma must develop in an area that has been previously
irradiated and around 4 years between the diagnosis of two
malignancies, considering that sarcoma is the second one.

Diagnosis radiation-induced UPS can be challenging,
first because the tumor is usually asymptomatic, and
second, the post-radiation aspect of the breast tissue turns
physical examination less sensitive®. Breast sarcomas most
commonly manifest as a large, painless, mobile mass
(mean diameter of 3 cm, reaching up to 30 cm), with
rapid enlarging. Bilateral and axillary involvement are
rarely described”!%".

The initial assessment is similar to the investigation
of any suspicious mass in the breast: mammography, US
and, in specific cases, MRI?. However, findings of UPS
on imaging exams can be hard to notice due to typical
post-surgical artifacts.

The sonographic appearance depicts usually
nonhomogeneous and hypoechogenic mass, with areas
of necrosis. The case reported has no expression on
mammography, presenting changes due to therapy that
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may have made perception difficult for subtle findings
and mammographic positioning tough, without ensuring
that most of the tissue was included. In this patient, the
posterior mass was only possible to be observed in the
AAL, highlighting the importance of always looking
at the entire breast, which extends vertically from the
infraclavicular region to the inframammary fold and
horizontally from the middle axillary line to the sternal
region. MRI is considered better than mammography and
ultrasound in characterizing and determining the extent
of the disease over mammography and US. Also, MRI
can be useful in identifying any residual disease following
excisional procedure and guiding treatment planning.

Sarcoma’s diagnosis in patients who have undergone
BCT is just as other mesenchymal tumors, typically
performed through core needle biopsy. UPS is
typically negative for most immuno-histochemical
(IH) markers.

Metaplastic carcinoma is a differential diagnosis, as
the morphology is similar; this is an undifferentiated,
heterogeneous tumor, containing ductal carcinoma cells
that may be mixed with other cell lineage, as spindle cells,
squamous cells, or other mesenchymal origins. IH for
metaplastic carcinoma should express at least one marker
such as keratin or myoepithelial markers, although, as in
this case, the final diagnosis comes only with the surgical
specimen.

The prognosis for post radiation sarcomas is generally
poor, with a 5-year survival rate of 27%-36% and has a
high local rate of recurrence and metastasis®. Surgical
intervention is a standard treatment for individuals who
have not yet developed distant metastasis, and complete
resection is crucial for a favorable long-term prognosis.
Breast sarcomas typically do not spread to the lymph
nodes, and as such, there is no evidence to suggest that a
lymph node dissection improves the prognosis. Therefore,
this procedure is not typically performed'®.

Currently, the standard treatment of breast UPS
consists in surgical resection with clear margins. Although
mastectomy is often necessary, lumpectomy with clear
margins may not negatively impact the outcome, and
SLNB is not typically needed. Radiation therapy is
often recommended for tumors that are large or for
those that were not completely removed during surgery,
presenting microscopically positive margins (R1) or even
macroscopically residual disease (R2). Chemotherapy may
not be very effective but tend to be prescribed in similar
patients and in unresectable tumors. Therefore, the best
treatment plan for each patient should be determined
through a multidisciplinary approach, as there is no
standard treatment protocol but a decision considering
known prognostic factors and the surgery’s outcome’.
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CONCLUSION

Radiation-induced breast UPS is a rare radiation-
induced breast sarcoma. This case report intended to show
how diagnosis can be difficult due to the resemblance to
benign changes in breast tissue in the post-irradiated area.
Therefore, the treatment and prognosis of the patient can
be affected. Being aware of this diagnostic hypothesis can
improve the clinical evolution and morbidity making this
complication less harmful.
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