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Pleomorphic lung carcinoma is a rare and aggressive neoplasm accounting for <1% of all lung tumors. It is more common in men
and consists of spindle and/or giant cells with an epithelial component. In patients with known histories of malignancies at other
sites, diagnosis of a new lung lesion may prove challenging with respect to classiﬁcation as either primary or metastatic disease,
especially in cases with overlapping immunohistochemical staining patterns. This was a case of a 67-year-old female with a
newly discovered 1.5 cm nodule in her left lower lung lobe. Her past medical history was signiﬁcant for an intracystic papillary
carcinoma of the right breast diagnosed 8 years prior. Histopathologic examination of the new lung lesion revealed highly
pleomorphic cells composed predominantly of neoplastic giant cells and atypical mitotic ﬁgures, with geographic areas of
necrosis. However, no areas reminiscent of intracystic papillary carcinoma or other forms of breast carcinoma were seen.
Immunohistochemistry showed that the tumor cells were immunoreactive for GATA3, TTF1, and napsin A and
nonimmunoreactive for p40. Therefore, although this index lung tumor did show positivity with GATA3 staining, it was
morphologically diﬀerent from her original intracystic papillary carcinoma of the breast. In addition, intracystic papillary
carcinomas are known to rarely metastasize to other organs, and GATA3 staining has been rarely reported in lung carcinomas.
In summary, this case typiﬁes the overlapping immunohistochemical staining patterns that may be seen in diﬀerent tumors and
the role of histopathologic morphology in arriving at the correct diagnosis.

1. Introduction
Pleomorphic lung carcinoma (PLC) is rare and accounts for
0.1 to 0.4% of all lung cancers [1]. Histologically, the World
Health Organization classiﬁes these tumors into 5 subtypes:
pleomorphic carcinoma, spindle cell carcinoma, giant cell
carcinoma, carcinosarcoma, and pulmonary blastoma [2].
PLC is deﬁned as poorly diﬀerentiated non-small-cell lung
carcinoma (NSCLC), namely, squamous cell carcinoma, adenocarcinoma, or large cell carcinoma, containing spindle
cells and/or giant cells, or a carcinoma consisting of spindle
and giant cells alone, with the pleomorphic component comprising at least 10% of the neoplasm [2, 3]. A diagnosis of
PLC may be suspected on small biopsy or cytology but commonly requires a surgical resection to reach a conclusive definition [4]. The prognosis of PLC is worse than other forms

of NSCLC and surgical resection, followed by appropriate
adjuvant therapy might improve survival in these patients [5].
Intracystic papillary carcinoma (IPC) of the breast is a
rare malignant tumor, constituting 1-2% of all breast carcinomas in women [6]. IPC often occurs in postmenopausal
women. The typical characteristics are a mass with bloody
nipple discharge and imaging ﬁndings of a round, oval, or
lobulated circumscribed mass due to the appearance of a
dilated duct, rather than the tumor within it [7]. IPC of the
breast is an entity described in the 2019 World Heaalth Organization (WHO) classiﬁcation of breast tumors and is considered to be a noninvasive carcinoma or a low-grade or
indolent form of invasive carcinoma [8]. Histologically, the
tumor is encysted within a dilated duct with arborization of
the ﬁbrovascular stroma and contains nodules of papillary
carcinoma surrounded by a thick ﬁbrous capsule [9].
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Figure 1: Hematoxylin and eosin stain and pleomorphic lung carcinoma (10x magniﬁcation).

Although IPC is considered a variant of ductal carcinoma in
situ, some studies suggest that it may be metastatic [10–12],
although this phenomenon is extremely rare. In clinical practice however, IPC is considered a low-risk invasive form of
breast cancer.
GATA-binding protein 3 (GATA3) is a transcription factor of the GATA family and thus far has been used in surgical
pathology as a marker for breast and urothelial carcinomas
[13]. However, few studies have reported GATA3 positivity
in about 2% of lung adenocarcinoma [14]. This was a case
of a 67-year-old female with a past medical history of IPC
and a newly discovered nodule in her left lower lung lobe.
GATA3 positivity of the tumor cells raised the diagnostic
possibility of a metastatic disease, versus a new lung primary.

napsin A. However, p40 was negative. Given the GATA3
immunoreactivity in the tumor cells, the possibility of metastatic breast carcinoma versus a primary lung carcinoma was
raised. However, a comparison of the prior breast tumor
(Figure 3) with the index lung lesion revealed classically distinct morphologies on histology. Furthermore, estrogen
receptor (ER) and progesterone receptor (PR) which were
both strongly positive in her breast tumor were both
completely negative in the new lung mass. Therefore, the
presence of a clearly identiﬁed TTF-1 positive adenocarcinoma component in the lung lesion and the low-grade nature
of the patient’s previous IPC warranted a diagnosis of a primary PLC.

3. Discussion
2. Case Summary
A 67-year-old female with past medical history signiﬁcant for
right-sided IPC of the breast, status post-lumpectomy, and
radiotherapy, who was being managed with anastrozole presented with a new lung lesion discovered on a CT scan 8 years
after her original breast cancer diagnosis. She was undergoing routine management for general malaise and decreased
appetite. She had a signiﬁcant past 40-year smoking history.
Following an unsuccessful bronchial biopsy, a diagnostic thoracotomy with lobectomy was performed. On gross examination, a 1:5 × 1:2 × 1:1 cm well-deﬁned tan-white solid mass
was identiﬁed in the left lower lobe. A frozen section diagnosis of poorly diﬀerentiated carcinoma with extensive necrosis
was made. Histopathologic examination of the permanent
sections revealed highly pleomorphic cells composed predominantly of neoplastic giant cells and atypical mitotic
ﬁgures, with geographic areas of necrosis, with a minor component of adenocarcinoma (Figure 1). However, no areas
reminiscent of intracystic or other forms of breast carcinoma
were seen. The tumor cells were strongly immunoreactive for
GATA3 (Figure 2) and also showed positivity with TTF1 and

Pleomorphic lung carcinoma (PLC) is deﬁned as poorly differentiated non-small-cell lung carcinoma (NSCLC), containing spindle cells and/or giant cells, or a carcinoma
consisting of spindle and giant cells alone, with the pleomorphic component comprising at least 10% of the neoplasm [2,
3]. The morphology of the tumor in this case was consistent
with a diagnosis of PLC because it mostly consisted of poorly
diﬀerentiated cells with atypical mitotic ﬁgures, areas of geographic necrosis, and pleomorphic giant cells. The patient’s
40-year smoking history is somewhat signiﬁcant in this case
as the majority of patients with PLC are known smokers with
a large, peripheral mass characterized by well-deﬁned margins [4]. Compared with other forms of lung cancers, PLC
has a worse prognosis [15].
PLC may pose diagnostic problems, and immunohistochemistry is largely used when pathologists deal with these
tumors in routine practice [4]. By immunohistochemistry,
PLC tends to overexpress molecules associated with the
epithelial-to-mesenchymal transition, such as vimentin, but
a panel of immunostains including epithelial markers (cytokeratins, EMA), TTF-1, p40, and negative markers (e.g.,

Case Reports in Pathology

3

Figure 2: Tumor cells are strongly immunoreactive for GATA3.

Figure 3: Hematoxylin and eosin stain and intracystic papillary carcinoma (10x magniﬁcation).

melanocytic, mesothelial, and sarcoma-related primary antibodies) is helpful in the classiﬁcation of this tumor [4]. The
patient’s tumor was positive for lung markers including
TTF1 and napsin A, further supporting the consideration of
a primary lung lesion, versus a metastatic disease.
The diagnostic surprise encountered in this case was
when the patient’s tumor cells were found to be strongly
immunoreactive for GATA3. GATA3 has been thus far
explored in surgical pathology as a marker for breast and
urothelial carcinomas [13] and is frequently used to discriminate between primary or metastatic mammary and urothelial carcinoma, versus tumors originating from other
organs. Therefore, in this patient with a known previous history of breast carcinoma and a new lung nodule, consideration of a metastatic disease versus a primary lung disease
was entertained. However, histopathologic examination of

the index lung lesion showed bizarre pleomorphic giant cells
with a spindle cell component that was morphologically different from her intracystic breast carcinoma. In addition,
whereas her IPC did show strong ER and PR positivity, ER
and PR were both completely negative in the lung tumor.
IPCs are known to be routinely strongly positive for ER and
PR and are frequently human epidermal growth factor 2
(HER2) negative [16, 17], and that was exactly the experience
with this patient’s IPC.
Ultimately, based on the histopathologic examination
and immunohistochemical results, a diagnosis of a primary
PLC was made. Furthermore, a diagnosis of IPC was considered less likely because IPCs are known to rarely metastasize
to other organs. In addition, GATA3 staining has been rarely
reported in lung adenocarcinomas [13, 18]. In these studies,
GATA3 was found to be positive in a limited number of
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primary lung adenocarcinomas. One other study reported
the prognostic utility of GATA3 expression in patients with
primary lung adenocarcinoma. High expression of GATA3
was found to be an independent risk factor for disease-free
survival and overall survival in patients with primary lung
adenocarcinomas [19].

4. Conclusion
GATA3 expression has been routinely used in surgical
pathology to discriminate between tumors of breast and
urothelial origins from other tumors. However, this case typiﬁes the rare instance in which GATA3 may be positive in
primary NSCLC. Therefore, additional studies are needed
to further explore the diagnostic utility of GATA3 expression
in primary lung tumors.

Data Availability
No data were used to support this study.

Disclosure
The abstract was accepted by the College of American
Pathologists 2020 Annual Meeting (CAP20 Virtual) and
was published as a “web-only” format by the Archives of
Pathology and Laboratory Medicine.

Conflicts of Interest
The author reports no conﬂict of interest related to this case.

References
[1] Y. L. Chang, Y. C. Lee, J. Y. Shih, and C. T. Wu, “Pulmonary
pleomorphic (spindle) cell carcinoma: peculiar clinicopathologic manifestations diﬀerent from ordinary non-small cell
carcinoma,” Lung Cancer, vol. 34, no. 1, pp. 91–97, 2001.
[2] W. D. Travis, E. Brambilla, H. K. Muller-Hermelink, and C. C.
Harris, “Pathology and genetics of tumours of the lung, pleura,
thymus and heart,” Lyon: IARC Press, pp. 53–58, 2004.
[3] E. Brambilla, W. D. Travis, T. V. Colby, B. Corrin, and
Y. Shimosato, “The new World Health Organization classiﬁcation of lung tumours,” The European Respiratory Journal,
vol. 18, no. 6, pp. 1059–1068, 2001.
[4] C. Baldovini, G. Rossi, and A. Ciarrocchi, “Approaches to
tumor classiﬁcation in pulmonary sarcomatoid carcinoma,”
Lung Cancer (Auckl), vol. Volume 10, pp. 131–149, 2019.
[5] S. Yendamuri, L. Caty, M. Pine et al., “Outcomes of sarcomatoid carcinoma of the lung: a surveillance, epidemiology, and
end results database analysis,” Surgery, vol. 152, no. 3,
pp. 397–402, 2012.
[6] P. P. Rosen, Papillary carcinoma. In: Rosen’s Breast Pathology,
PA: Lippincott-Raven, Philadelphia, 1997.
[7] J. Zhang, T. Zhang, N. Wu et al., “Intracystic papillary carcinoma of the breast: experience of a major Chinese cancer center,” Pathology, Research and Practice, vol. 214, no. 4, pp. 579–
585, 2018.
[8] P. H. Tan, I. Ellis, K. Allison et al., “The 2019 World Health
Organization classiﬁcation of tumours of the breast,” Histopathology, vol. 77, no. 2, pp. 181–185, 2020.

Case Reports in Pathology
[9] A. R. Dhebri, A. Ahmad, N. Shah, and P. K. Arora, “Intracystic
papillary carcinoma of breast: report of three cases and review
of the literature,” Case Reports, vol. 2012, article 2012007237,
2012.
[10] L. C. Collins and S. J. Schnitt, “Papillary lesions of the breast:
selected diagnostic and management issues,” Histopathology,
vol. 52, no. 1, pp. 20–29, 2008.
[11] L. C. Collins, V. P. Carlo, H. Hwang, T. S. Barry, A. M. Gown,
and S. J. Schnitt, “Intracystic papillary carcinomas of the
breast: a reevaluation using a panel of myoepithelial cell
markers,” The American Journal of Surgical Pathology,
vol. 30, no. 8, pp. 1002–1007, 2006.
[12] H. Mogal, D. R. Brown, S. Isom, K. Griﬃth, and M. HowardMcNatt, “Intracystic papillary carcinoma of the breast: a SEER
database analysis of implications for therapy,” Breast, vol. 27,
pp. 87–92, 2016.
[13] M. Miettinen, P. A. McCue, M. Sarlomo-Rikala et al.,
“GATA3: a multispeciﬁc but potentially useful marker in surgical pathology: a systematic analysis of 2500 epithelial and
nonepithelial tumors,” The American Journal of Surgical
Pathology, vol. 38, no. 1, pp. 13–22, 2014.
[14] H. Vidarsdottir, L. Tran, B. Nodin et al., “Immunohistochemical proﬁles in primary lung cancers and epithelial pulmonary
metastases,” Human Pathology, vol. 84, pp. 221–230, 2019.
[15] Z. L. Zhao, N. Song, Q. Y. Huang, Y. P. Liu, and H. R. Zhao,
“Clinicopathologic features of lung pleomorphic (spindle/giant cell) carcinoma–a report of 17 cases,” Ai Zheng=Aizheng=Chinese of journal of cancer, vol. 26, no. 2, pp. 183–
188, 2007.
[16] Z. Hassan, F. Boulos, J. Abbas, M. H. El Charif, H. Assi, and
E. Sbaity, “Intracystic papillary carcinoma: clinical presentation, patterns of practice, and oncological outcomes,” Breast
Cancer Research and Treatment, vol. 182, no. 2, pp. 317–323,
2020.
[17] C. A. Wynveen, T. Nehhozina, M. Akram et al., “Intracystic
papillary carcinoma of the breast: an in situ or invasive tumor?
Results of immunohistochemical analysis and clinical followup,” The American Journal of Surgical Pathology, vol. 35,
no. 1, pp. 1–14, 2011.
[18] E. Laurent, H. Begueret, B. Bonhomme et al., “SOX10,
GATA3, GCDFP15, androgen receptor, and mammaglobin
for the diﬀerential diagnosis between triple-negative breast
cancer and TTF1-negative lung adenocarcinoma,” The American Journal of Surgical Pathology, vol. 43, no. 3, pp. 293–302,
2019.
[19] T. Hashiguchi, H. Miyoshi, K. Nakashima et al., “Prognostic
impact of GATA binding protein-3 expression in primary lung
adenocarcinoma,” Human Pathology, vol. 63, pp. 157–164,
2017.

