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Development of ipsilateral chest wall spindle cell
carcinoma in a patient with invasive ductal breast
carcinoma during postoperative adjuvant therapy

A case report
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Abstract
Rationale: Metaplastic breast carcinoma (MBC) is rare subtype of breast carcinoma and is regarded as ductal carcinoma that |
undergoes metaplasia into a glandular growth pattern. Spindle cell carcinoma (SPC) is a subtype of MBC with a predominant spindle
cell component.

Patient concerns: The patient was a 52-year-old female with invasive ductal breast carcinoma who underwent a modified radical
mastectomy and an axillary node dissection. A new lump was observed underneath the surgical site between the pectoralis major
and pectoralis minor muscles 45 days after the patient underwent sequential postoperative chemotherapy and radiotherapy.

Diagnoses: |t was speculated that the new lesion had developed during postoperative adjuvant therapy. And the new lesion was
regarded as a recurrence.

Interventions: \We performed a wide dissection of the tumor with negative margins. The pathology of the tumor indicated SPC.
Then, the patient received chemotherapy and demonstrated a poor response.

Outcomes: Local recurrence and pulmonary metastasis developed shortly afterwards, and the patient succumbed to the disease
within 5 months.

Lessons: Local recurrence with metaplastic SPC transformed from invasive ductal breast carcinoma during postoperative
chemotherapy and radiotherapy is rare. The failure of subsequent chemotherapy and the progression of disease indicate the
aggressive nature of SPC and its decreased sensitivity to chemotherapy and radiotherapy. Further studies must be performed to
improve the prognosis of these patients.

Abbreviations: CK = cytokeratin, CT = computed tomography, EC-T = epirubicin, cyclophosphamide and paclitaxel, FEC =
epirubicin, cyclophosphamide and 5-fluorouracil, MBC = metaplastic breast carcinoma, MRI = magnetic resonance imaging, SPC =

spindle cell carcinoma.
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1. Introduction

Metaplastic breast carcinomas (MBCs) are regarded as ductal
carcinomas that undergo metaplasia and exhibit a nonglandular
growth pattern./""*! According to the World Health Organiza-
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tion, the classification of MBC is primarily based on the
histological findings of purely epithelial (squamous, adenosqu-
amous, and spindle cell carcinomas (SPCs)) and mixed epithelial
and mesenchymal (carcinoma with chondroid/osseous metapla-
sia and carcinosarcoma) components.'>! SPC is a rare subtype of
metaplastic carcinoma that constitutes 0.3 % of all invasive breast
malignancies.'! Pathologically, SPC is composed of a mixture of
spindle cells and epithelial cells. We present in this report an
intriguing and rare case of chest wall SPC observed shortly after
postoperative chemotherapy and radiotherapy in a patient with
invasive ductal breast carcinoma.

2. Case presentation

A 52-year-old female presented to the Department of General
Surgery of Xuanwu Hospital at Capital Medical University
(Beijing, China) complaining of a lump in her right breast that
had persisted for 3 weeks. The physical examination revealed a
mass measuring 4.5 x4cm in the upper lateral quadrant of
her right breast. A bilateral axillary examination revealed
no lymphadenopathy. Sonography showed that the mass was
generally well circumscribed and was internally partially
anechogenic (Fig. 1A). An ultrasound examination of the
bilateral axillary fossa was unremarkable. Magnetic resonance
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Figure 1. Preoperative images of the primary tumor. A, A transverse sonogram shows a complex cystic lesion in the patient’s right breast. B, T2-weighted MR
image shows a cystic mass in the patient’s right breast, with significant enhancement after the injection of an enhancing agent. MR = magnetic resonance.

imaging (MRI) of the breast also revealed a cystic mass that was
significantly enhanced following the injection of a contrast agent
(Fig. 1B). No mass was present between the pectoralis major and
minor muscles on MRI prior to surgery. An ultrasound-guided
core needle biopsy of the lump was performed preoperatively and
showed a middle grade atypical dysplasia. A chest X-ray revealed
no manifestation of pulmonary metastasis. We performed a
sentinel lymph node biopsy and a biopsy of the mass in her right
breast. The frozen pathology results showed that the tumor
consisted of invasive carcinoma, and of the 3 sentinel lymph
nodes we dissected, 1 was positive using methylene blue.
Consequently, we performed a modified radical lumpectomy
and level Tl axillary lymph node dissection. At the final
histopathological examination, the tumor was diagnosed as an
invasive ductal carcinoma (Fig. 2). The deep fascial margin in the
mastectomy specimen was negative. Two axillary lymph nodes
were positive among the 26 that we dissected. The tumor was
triple-negative and 20% positive for Ki67. The specific
immunostaining markers of the tumor are shown in Table 1.
We planned to give the patient EC-T chemotherapy consisting of
epirubicin, cyclophosphamide, and paclitaxel. After 4 courses of
EC chemotherapy had been administered, the patient received

another 3 cycles of FEC chemotherapy containing epirubicin,
cyclophosphamide, and S-fluorouracil, due to her allergic
reaction to paclitaxel. Then, the patient received radiation
therapy of the chest wall and supraclavicular region.

Forty-five days after radiotherapy, the patient complained of
persistent pain at the lateral part of the incision on her chest,
where a lump was palpable. Computed tomography (CT)
revealed a mass with soft tissue density between the pectoralis
major and minor muscles (Fig. 3A). Sonography showed that the
mass was irregular, well circumscribed, and lobulated (Fig. 3B).
No significant blood flow signals were observed inside the mass.
During surgery, we found that the mass was generally well
circumscribed but adhered to the nearby pectoralis major and
minor muscles. We performed wide excision of the tumor, with
negative resection margins shown by postoperative pathology.
The pathology report of the mass revealed an SPC (Fig. 4). The
tumor was negative for ER, PR, and HER-2, as well as vimentin,
and it was positive for cytokeratin (CK). CK5/6 and actin were
partially positive. The Ki67 index was 50%. After surgery, the
patient received 2 cycles of chemotherapy consisting of
gemcitabine and cisplatin. However, she experienced intermittent
knife-like pain in the reoperated region. Sonography indicated a

medullary carcinoma properties.
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Immunostaining markers for primary tumor (PT) and SPC.

Marker ER PR HER2 Ki67 E-cadherin P120 Vimentin
PT - - - 20% + + +

SPC - - - 50% + (partially) + (weakly) -

Marker CK P53 5100 Desmin CKb5/6 Actin ALK

PT N/A - N/A N/A + N/A N/A

SPC + N/A - - + (partially) + (partially) -

SPC = spindle cell carcinoma.

heterogeneous mass beneath the surface. An ultrasound-guided
core needle biopsy was performed, and the pathology report was
unremarkable. Unable to endure the adverse effects, the patient
underwent another cycle of chemotherapy consisting of cyclo-
phosphamide and oral capecitabine for several weeks. However,
the pain in her chest wall gradually deteriorated, and an ulcer
eventually formed. A rebiopsy of the mass indicated SPC.
Meanwhile, thorax CT indicated pulmonary metastasis. The
patient rejected any further treatment. Four months and 2 weeks
after the second operation, the patient succumbed to pulmonary
metastasis.

The patient provided written informed consent. Additionally,
ethical approval was not required for this paper, as it is a case
report.

3. Discussion

In this case, the most intriguing clinical feature of this patient was
that the new SPC lesion was detected only 45 days after she had
undergone sequential chemotherapy and radiotherapy. It is
reasonable to speculate that the new lesion developed during
postoperative adjuvant therapy. To the best of our knowledge,
development of SPC during chemotherapy and radiotherapy for
breast cancer has not been previously reported.

The clinical course of this case also raised a puzzling question
regarding the origin of the SPC. Was the new lesion a new
primary tumor or a local recurrence that had transformed from
invasive ductal carcinoma? In this case, the SPC was positive for
CK (an epithelial marker) and negative for vimentin (a
mesenchymal marker), indicating the epithelial nature of the
tumor. These findings might indicate an epithelial origin of the

SPC. Furthermore, it was noted that MBC can be derived from
ductal carcinomas through the process of metaplasia.’™? In a
recent study, exome sequencing was performed for paired
metaplastic and adjacent conventional invasive ductal carcino-
mas in 8 patients.®! The study reported that the 2 tumor
components had nearly identical landscapes of somatic mutation,
implying a shared origin of MBC and invasive ductal carcinomas.
In addition, the levels of several other markers (such as ER, PR,
and Her-2) were identical to those of the primary tumor
(Table 1). Therefore, the new SPC lesion might be regarded as a
recurrence transformed from invasive ductal breast carcinoma.
However, whether chemoradiotherapy stimulated the process of
metaplasia was unknown. It is also possible that a few SPC cells,
which were highly resistant to chemoradiotherapy, had under-
gone metaplasia in the primary tumor, and these cells may have
survived chemoradiotherapy and became the predominant cell
type in the recurrent lesion. Chemotherapy and radiotherapy can
also induce secondary malignancies. In 1 study involving 1024
patients with lymphoma treated with chemotherapy, the
incidence of secondary solid tumors was 2.54% at 5 years and
6.79% at 10 years.!® In another study that included a cohort of
17,745 breast cancer patients, a total of 2370 secondary
malignancies were observed, with a median follow-up of 13.4
years. The study showed that the incidence rates of several types
of secondary malignancies (including breast cancer, leukemia,
sarcoma, and lung cancer) were significantly higher in patients
who were treated with chemotherapy, radiotherapy, and
hormone therapy than in the general population.”! However,
it is unlikely that the new lesion was secondary to chemo-
radiotherapy, as 45 days are not long enough for the development
of a new lesion.

Figure 3. Images of the new tumor. A, A round mass with soft tissue density was noted between the pectoralis major and minor muscles on CT. B, The tumor was
irregular, well circumscribed, and lobulated on sonography. CT = computed tomography.
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Figure 4. Histology of the SPC. A, B, Hematoxylin and eosin staining of the SPC (A, x40; B, x200). Microscopically, the tumor was composed of spindle-shaped
cells and necrosis. C, The SPC was immunoreactive for CK. D, The SPC was negative for vimentin. CK = cytokeratin, SPC = spindle cell carcinoma.

We treated this patient in the same manner as an MBC patient.
Several studies have suggested that MBC was associated with a
poor prognosis compared with a control group of patients with
invasive ductal carcinoma.’®'”! Currently, no guideline or
consensus has been established for the treatment of MBC.
Traditional chemotherapy used to treat invasive ductal carcino-
ma has been reported to be less effective for the treatment of
MBC," ! which was confirmed in our case. In this case, the SPC
did not seem to be sensitive to an EC regimen nor to a gemcitabine
plus cisplatin or capecitabine plus cyclophosphamide regimen. In
addition, radiotherapy contributes to survival outcomes only for
early tumors, not for late stage disease.'?! In another study,
chemotherapy and radiotherapy were not associated with a
positive outcome in MBC patients."*! Furthermore, an over-
whelming majority of MBCs are triple negative. Due to the rarity
of MBCs, the value of Her-2-targeted therapy, which has been
proven to be effective in patients for Her-2-positive breast cancer,
remains to be determined. A recent study has revealed that MBCs
exhibit frequent mutations in ERBB4 (36%), PIK3CA (48%),
and FLT3 (60%), for which there are now targeted therapies."!
However, few studies have investigated the value of targeted
therapies for MBCs.

Due to the aggressive nature of SPC, its low sensitivity to
chemotherapy and radiotherapy and the lack of targeted therapy,
the treatment of SPC is still a challenge. Further studies must be
performed to improve the prognosis of patients with SPC.

Author contributions

Funding acquisition: Hua Kang.
Investigation: Bixiao Wang.

Resources: Kaifu Li, Yajun Wang, Tao Hai.
Software: Kaifu Li, Tao Hai, Bixiao Wang.
Supervision: Hua Kang.

Validation: Yajun Wang.

Writing — original draft: Kaifu Li.

Writing — review and editing: Hua Kang.

References

[1] Velasco M, Santamaria G, Ganau S, et al. MRI of metaplastic carcinoma
of the breast. AJR Am J Roentgenol 2005;184:1274-8.

[2] Brenner R], Turner RR, Schiller V, et al. Metaplastic carcinoma of the
breast: report of three cases. Cancer 1998;82:1082-7.

[3] Reis-Filho J, Ellis . WHO classification of tumours of the breast. IARC,
Lyon 2012;48-52.

[4] Khan HN, Wyld L, Dunne B, et al. Spindle cell carcinoma of the breast: a
case series of a rare histological subtype. Eur J Surg Oncol 2003;29:600—
3.

[5] Avigdor BE, Beierl K, Gocke CD, et al. Whole-Exome Sequencing of
Metaplastic Breast Carcinoma Indicates Monoclonality with Associated
Ductal Carcinoma Component. Clin Cancer Res 2017.

[6] Tarella C, Passera R, Magni M, et al. Risk factors for the development of
secondary malignancy after high-dose chemotherapy and autograft, with
or without rituximab: a 20-year retrospective follow-up study in patients
with lymphoma. J Clin Oncol 2011;29:814-24.



Li et al. Medicine (2018) 97:19 www.md-journal.com

[7] Bazire L, De Rycke Y, Asselain B, et al. Risks of second malignancies after retrospective multicenter case-control study (KROG 13-07). Clin Breast
breast cancer treatment: long-term results. Cancer Radiother 2017;21: Cancer 2015;15:e105-15.
10-5. [11] Zhang L, Comertpay S, Shimizu D, et al. Axillary metaplastic
[8] Luini A, Aguilar M, Gatti G, et al. Metaplastic carcinoma of the breast, breast carcinoma with ipsilateral pectoral invasive ductal
an unusual disease with worse prognosis: the experience of the European carcinoma: an unusual presentation. Case Rep Oncol Med 2014;
Institute of Oncology and review of the literature. Breast Cancer Res 2014:938509.
Treat 2007;101:349-53. [12] Moten AS, Jayarajan SN, Willis AL Spindle cell carcinoma of the breast:
[9] Song Y, Liu X, Zhang G, et al. Unique clinicopathological features of a comprehensive analysis. Am J Surg 2016;211:716-21.
metaplastic breast carcinoma compared with invasive ductal carcinoma [13] Edenfield J, Schammel C, Collins J, et al. Metaplastic breast
and poor prognostic indicators. World J Surg Oncol 2013;11:129. cancer: molecular typing and identification of potential targeted
[10] Yu JI, Choi DH, Huh S]J, et al. Unique characteristics and failure patterns therapies at a single institution. Clinical Breast Cancer 2017;17:
of metaplastic breast cancer in contrast to invasive ductal carcinoma: a E1-0.


http://www.md-journal.com

	Development of ipsilateral chest wall spindle cell carcinoma in a patient with invasive ductal breast carcinoma during postoperative adjuvant therapy
	Outline placeholder
	2 Case presentation
	3 Discussion
	Author contributions

	References


