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INTRODUCTION

Pleomorphic lobular carcinoma (PLC), a rare 
cancer of the breast affecting less than 1% of the 
female breast cancer population, is described as a 
variant of classic invasive lobular carcinoma (ILC) [1, 
2]. Acceptance of PLC as a clinically important tumor 
subtype with aggressive behavior and relatively poor 
prognosis is increasing [3]. In this case report, we 
describe our recent diagnosis of 2 cases that demon-
strated such heterogeneity. Although the detection of 
lipid granules in the cytoplasm by Sudan III staining 
initially led us to suspect lipid-rich carcinoma of the 
breast, further testing led to both cases as PLC with 
lipid -producing activity, which may be a new variant 
of PLC.

CASE REPORT

Case 1
Clinical presentation

A 67-year-old Japanese woman presented with the 
chief complaint of a lump in her left breast. On physi-
cal examination, the hard lump was 2.5cm in size with 
unclear margins. The results of all laboratory tests, 
including tumor markers, were normal. However, 
mammography (MMG) revealed segmental and pleo-
morphic microcalci�cation (Fig. 1A), and ultrasonog-
raphy (US) detected a hypoechoic lesion measuring 
3.9 cm in the upper outer quadrant of the left breast 
(Fig. 1B). The results of core needle biopsy led to the 
diagnosis of ductal components of carcinoma and sus-

picion of lipid-rich carcinoma or apocrine carcinoma. 
The patient underwent breast-conserving surgery 
(BCS) and axillary sentinel node biopsy (SLNB). After 
surgery, she received a total dose of 60-Gy radiation 
therapy for her left breast. She elected not to receive 
adjuvant therapy, and remained free from local recur-
rence or distant metastasis.

Pathological �ndings
Gross examination revealed a mass lesion without 

a clear border on the sections of the breast tissue 
specimen. Microscopically, the tumor was composed 
of clusters of dilated ducts �lled with carcinoma cells, 
some of which exhibit comedo necrosis and calci�ca-
tion (Fig. 2A). Lumen structural formation was not 
observed, and loss of cohesion was prominent. Many 
of the carcinoma cells contained abundant and granu-
lar cytoplasm and enlarged round nuclei, prominent 
nucleoli, and focally intracytoplasmic lumens (ICL; 
Fig. 2B). Digested periodic acid-Schiff (PAS) staining 
revealed diastase-resistant PAS staining in the ICL (Fig. 
2B). Sudan III and oil -red -O staining revealed the 
presence of lipid -secretory granules in the cytoplasm 
(Fig. 2C), a finding subsequently confirmed by elec-
tron microscopy (Fig. 2H). No invasive growth could 
be identi�ed. Immunohistochemically, the carcinoma 
cells tested negative for E-cadherin (Fig. 2D) and posi-
tive for cytokeratin and gross cystic disease �uid pro-
tein-15 (GCDFP-15) (Fig. 2E) (Table 1). Consideration 
of these �ndings led to a �nal diagnosis of PLC in situ. 
Table 2 contains a summary of the histochemical and 
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Fig. 1 Mammography (MMG) and ultra-
sonography (US) features of the 2 
cases 

 A. MMG of case 1. In the mediolateral 
oblique (MLO) position, segmental 
and pleomorphic microcalci�cation is 
detected in the upper -outer area of 
the left breast. B. US of case 1 reveal-
ing a hypoechoic lesion, measuring 3.9 
cm, in the upper -outer quadrant of 
the left breast. C. MMG of case 2. In 
the MLO position, an ill-de�ned mass 
with an irregular margin is detected in 
the upper -outer area of the left breast. 
D. US of case 2 revealing a hypoechoic 
lesion, measuring 2.0 × 1.3 cm, with 
an irregular shape and a heteroge-
neous internal echoic level.
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Fig. 2 Microscopic and electroscopic features of case 1
 A. The tumor is composed of clusters of dilated ducts filled with carcinoma cells, some of 

which exhibit comedo necrosis and calcification. B. Under high-power view, lumen structural 
formation is not observed and the loss of cohesion is prominent. Many carcinoma cells contain 
abundant and granular cytoplasm with enlarged round nuclei and prominent nucleoli. Insert: 
Intracytoplasmic lumen (ICL). C. Sudan III staining indicates the presence of lipid granules in the 
cytoplasm. D. Immunohistochemical analysis indicates carcinoma cells negative for E-cadherin. E. 
Immunohistochemical analysis indicates carcinoma cells positive for gross cystic disease �uid protein-
15 (GCDFP-15). F. Several ICLs test positive for lactoferrin. G. Carcinoma cells test strongly positive 
for mucin 1 (MUC1). H. Electron microscopy features of lipid-secretory granules. I. Electron micros-
copy displaying ICLs with micro-villous structures on the lumen side.
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immunohistochemical study results.

Case 2
Clinical presentation

A 57-year-old Japanese woman consulted us after 
detecting an elastic, firm mass in the upper left lat-
eral quadrant of her left breast approximately 2 cm 
in diameter. All laboratory test results were normal. 
However, MMG revealed an ill-defined mass with 
an irregular margin (Fig. 1C), while US revealed a 
hypoechoic lesion measuring 2.0 × 1.3 cm with an ir-
regular shape and heterogeneous internal echoic level 
(Fig. 1D). The results of �ne-needle aspiration cytology 
suggested a malignant tumor. The patient underwent 
BCS and SLNB, after which her left breast was treated 
with a total dose of 60-Gy radiation therapy. She began 
hormonal therapy with an aromatase inhibitor after 
surgery, and subsequently remained free from local 
recurrence or distant metastasis.

Pathological �ndings
Gross examination of the breast tissue specimen 

revealed an irregularly shaped, white tumor measur-
ing approximately 1.8 × 1.5 cm. Microscopically, the 
tumor contained a diffuse proliferation of carcinoma 
cells, most of which contained round nuclei with 
prominent nucleoli and foamy and eosinophilic cyto-
plasm, accompanied by stromal fibrosis and invasion 
of carcinoma cells into the surrounding fat tissues 
(Fig. 3A). Lobular carcinoma in situ (LCIS) compo-
nents were detected around the tumor. PAS staining 
indicated the presence of many diastase-resistant ICLs 
(Fig. 3C-2), while Sudan III staining indicated the pres-
ence of lipid -secretory granules in cells containing 
vacuolated cytoplasm (Fig. 3B). Immunohistochemical 
analysis (Table 2) indicated the absence of E-cadherin 
(Fig. 3D) and the presence of GCDFP-15 and cytok-
eratin (Fig. 3G) in the carcinoma cells. Consideration 
of these �ndings led to the �nal diagnosis of invasive 
pleomorphic carcinoma of the breast. 

DISCUSSION

In 1982, PLC was initially described by Dixon et al. 
as a histologically distinct variant of ILC with apocrine 
differentiation [1]. Pleomorphic lobular carcinoma 

in situ (PLCIS) is an uncommon variant of LCIS �rst 
described by Frost et al. in 1996 [4]. The morphology 
of PLC and PLCIS has been described as that of large, 
discohesive cells containing eccentric nuclei and mod-
erate to marked pleomorphism that exhibit either (1) 
abundant granular and eosinophilic cytoplasm or (2) 
foamy cytoplasm with a histiocytoid feature or ICL [5]. 
Immunohistochemically, PLC and PLCIS share the ILC 
characteristics of cell-membrane immune reactivity 
to E-cadherin, and are typically reactive to GCDFP-15 
[2, 5]. The clinical presentation and mammographic 
abnormalities of PLCIS, including microcalci�cation, 
architectural distortion, and/or high density, are 
similar to those of ductal carcinoma in situ (DCIS) but 
differ from those of classic LCIS [6, 7].

The 2 cases described here shared the character-
istics of PLC, i.e., loss of cell -membrane immune 
reactivity to E-cadherin and reactivity to GCDFP-15. 
Morphologically, the carcinoma cells of our 2 patients 
shared characteristics with the carcinoma cells of PLC 
cases, including enlarged, round nuclei with promi-
nent nucleoli; abundant, eosinophilic, and foamy 
cytoplasm; and in some cells, ICLs that were detected 
by PAS staining. Furthermore, Sudan III and oil -red 
-O staining and electron microscopy revealed that the 
carcinoma cells possessed a lipid -secretory tendency. 
Immunohistochemically, our cases tested positive for 
alpha-lactalbumin or lactoferrin [8], which is also a 
characteristic of lipid-rich carcinoma. Although lipid-
rich carcinoma cells also contain abundant and foamy 
cytoplasm, and most contain pleomorphic nuclei, they 
typically test positive for E-cadherin [9] and negative 
for GCDFP-15. Whereas Fisher et al. reported that cyto-
plasmic lipids may be observed in almost one-third of 
the well-recognized histologic types of breast cancers 
[10], the literature contains no descriptions of breast 
cancers exhibiting lipid -producing activity.

Differential breast cancer diagnoses other than PLC 
include apocrine carcinoma and glycogen-rich car-
cinoma [2, 3], which present with cells characterized 
by abundant foamy to granular cytoplasm. However, 
no breast carcinoma has been reported as exhibiting 
lipid -producing activity to date. Apocrine carcinoma, 
which also tests positive for GCDFP-15, is de�ned as a 
carcinoma demonstrating apocrine differentiation in 

Table 1 Summary of antibodies used in immunohistochemical analysis

Antibodies Clone Method Manufacturer Dilution

ER

PgR

AR

HER2

E-Cadherin

GCDFP-15
a-LA

Lactoferrin

MUC1

6F11

16

2F12

Polyclonal

36B5

D6

Polyclonal

Polyclonal

Ma695

Ventana BenchMark

Ventana BenchMark

Bond-maX

Dako Autostainer

Bond-maX

Bond-maX

Dako Autostainer

Dako Autostainer

Bond-maX

Roche Tissue Diagnostics

Roche Tissue Diagnostics

Leica

Dako

Leica

COVANCE

Dako

Dako

Leica

Undiluted

Undiluted

1: 20

Undiluted

1: 40

1: 100

1: 100

1: 100

1: 50

ER: estrogen receptor; PgR: progesterone receptor; AR: androgen receptor; HER2: human epidermal growth factor receptor type 2; 
GCDFP-15: gross cystic disease �uid protein-15; a-LA: alpha-lactalbumin; MUC1: mucin 1
Dako Autostainer: Dako, Glostrup, Denmark; 
Ventana BenchMark: Roche Tissue Diagnostics, Basel, Switzerland; 
Bond-maX: Leica Biosystems Newcastle Ltd., Newcastle, United Kingdom
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more than 90% of tumor cells. Although glycogen-rich 
carcinomas contain PAS-positive granular cytoplasm, 
the PAS-positive granules are digested by diastase. 
Histologically, PLCIS has been misdiagnosed as high 
nuclear-grade DCIS associated with pleomorphic nu-
clei, comedo necrosis, and calci�cation [3]. Detection 
of loss of E-cadherin cell-membrane immune reactivity 
assists in differentiating LCIS from DCIS.  

Regarding genomic subtype, classic ILC and pure 
PLC are generally categorized into the “luminal” 
tumor subgroup [2, 11], but PLC cases tend to exhibit 
fewer estrogen/progesterone receptors (ER/PgR) 
and a greater number of human epidermal growth 
factor type 2 receptors (HER2/neu) [12, 13]. When 
compared to classic cases of LCIS, cases of PLCIS 
exhibit lower levels of ER/PgR expression [14, 15]. A 
recent gene- expression pro�ling study categorized 3 
of 4 cases of PLC as the “molecular apocrine type” [16]. 
Our cases tested negative for ER/PgR and HER2 but, 
as do most cases of PLC [3] and apocrine carcinoma 
[17], tested positive for androgen receptors (AR).  

Based on the results of their studies, Eusebi et al. [5] 
and Weidner and Semple [18] described PLC as an ag-
gressive subtype of ILC. However, we found that there 
was less than 10% Ki67 in our 2 cases, indicating that 
they are not aggressive subtypes of ILC. Interestingly, 
the carcinoma cells in our cases tested strongly positive 
for mucin 1 (MUC1), for which the signet ring cells 
of ILC cases also test positive [3]. A gene encoding a 
membrane-bound protein that is a member of the mu-
cin family, MUC1, is associated with better prognosis, 
especially in early-stage breast cancer [19]. 

An extensive review of the literature indicates that 
our description of the 2 cases of PLC with lipid -pro-
ducing activity is the �rst description of such a diagno-
sis. We attribute this to the rarity of PLC as a type of 
breast cancer and to the dif�culty of detecting a lipid 
-producing activity, which requires performing the his-
tochemical method of intracellular -lipid identi�cation 
on non-paraffin embedded frozen tissue sections. As 

demonstrated by our exhaustive testing and investiga-
tion, the application of extra effort in testing may yield 
surprising results. 

ACKNOWLEDGMENTS

The authors would like to thank Mr. Jobu Ito (Tokai 
University School of Medicine, Isehara Teaching and 
Research Support Center) for excellent technical 
assistance with photography. We also thank Akihiko 
Serizawa and Sadaki Hori (Tokai University Hospital, 
Department of Pathology) for preparing the histologi-
cal and immunohistochemical specimens as well as the 
electron microscopy pictures.

REFERENCES
1) Dixon JM, Anderson TJ, Page DL, Lee D, Duffy SW. In�ltrating 

lobular carcinoma of the breast. Histopathology 1982; 6: 
149–161.

2) Middleton LP, Palacios DM, Bryant BR, Krebs P, Otis CN, 
Merino MJ. Pleomorphic lobular carcinoma: Morphology, im-
munohistochemistry, and molecular analysis. Am J Surg Pathol 
2000; 24: 1650–1656.

3) Vargas AC, Lakhani SR, Simpson PT. Pleomorphic lobular car-
cinoma of the breast: Molecular pathology and clinical impact. 
Future Oncol 2009; 5: 233–243.

4) Frost AR, Tsangaris TN, Silverberg SG. Pleomorphic lobular 
carcinoma in situ. Pathol Case Rev 1996; 1: 27–30.

5) Eusebi V, Magalhaes F, Azzopardi JG. Pleomorphic lobular 
carcinoma of the breast: An aggressive tumor showing apocrine 
differentiation. Hum Pathol 1992; 23: 655–662.

6) Georgian-Smith D, Lawton TJ. Calcifications of lobular carci-
noma in situ of the breast: Radiologic pathologic correlation. 
AJR Am J Roentgenol 2001; 176: 1255–1259.

7) Sneige N, Wang J, Baker BA, Krishnamurthy S, Middleton LP. 
Clinical, histopathologic, and biologic features of pleomorphic 
lobular (ductal-lobular) carcinoma in situ of the breast: A re-
port of 24 cases. Mod Pathol 2002; 15: 1044–1050.

8) Wrba F,  El l inger A,  Reiner G,  Spona J ,  Holzner JH. 
Ultrastructural and immunohistochemical characteristics of 
lipid-rich carcinoma of the breast. Virchows Arch A Pathol Anat 
Histopathol 1988; 413: 381–385.

9) Nagata Y, Hanagiri T, Ono K, Shimokawa H, Yamazaki M, 
Takenaka M, et al. A non-invasive form of lipid-secreting carci-

Table 2 Summary of histochemical and immunohistochemical analysis results  

Classical LC Pleomorphic LC Lipid-rich carcinoma Case 1 

(PLCIS)

Case  2

 (PLC)

PAS

d-PAS

Oil- red- O

ER

PgR

AR

HER2

E-Cadherin

GCDFP-15
a-LA

Lactoferrin

MUC1

+ /－
+ /－

***

+

+

***

－
－
***

***

+ /－

+ /－
+ /－

***

+ /－
+ /－

+

***

－
+

***

***

+ /－

－
－
+

－
－

***

+

－
+

+

***

+

+

+

－
－
+

2+

(FISH－)

－
+

－
+

+

+

+

+

－
－
+

－

－
+

+

－
+

***: Unknown; LC: lobular carcinoma; PLCIS: pleomorphic lobular carcinoma in situ; PLC: pleomorphic lobular carcinoma; PAS: periodic 
acid-Schiff testing; ER: estrogen receptor; PgR: progesterone receptor; AR: androgen receptor; HER2: human epidermal growth factor receptor 
type 2; FISH: �uorescent in situ hybridization; GCDFP-15: gross cystic disease �uid protein-15; α -LA: alpha-lactalbumin; MUC1: mucin 1



T. OKAMURA et al. / Pleomorphic Lobular Carcinoma with Lipid-producing Activity: A Report of 2 Cases

―107―

noma of the breast. Breast Cancer, Online First ™ , 22 November 
2010.

10) Fisher ER, Tavares J, Bulatao IS, Sass R, Fisher B. Glycogen-rich, 
clear cell breast cancer: With comments concerning other clear 
cell variants. Hum Pathol 1985; 16: 1085–1090.

11) Simpson PT, Reis-Filho JS, Lambros MB, Jones C, Steele D, 

A

C-1 C-2 D

B

E F

G H

Fig. 3 Histological and cytological features of case 2
 A. The tumor exhibiting diffuse proliferation of carcinoma cells accompanied 

by stromal �brosis in the upper right section and lobular carcinoma in-situ com-
ponents in the lower left section. B. Sudan III staining indicates the presence 
of lipid granules in cells containing vacuolated cytoplasm. C-1. Most carcinoma 
cells contain round nuclei with prominent nucleoli and granular and eosino-
philic cytoplasm. C-2. Periodic acid-Schiff (PAS) staining indicates the presence 
of ICLs. D. Immunohistochemical analysis indicates absence of E-cadherin 
reactivity in carcinoma cells while normal ductal epithelial cells are present. E. 
Carcinoma cells testing negative for estrogen receptors. F. Carcinoma cell nuclei 
testing positive for androgen receptors. G. Carcinoma cells testing positive for 
GCDFP-15. H. The cytological features of carcinoma cells include round nuclei 
with prominent nucleoli. An ICL is identi�ed by Papanicolaou staining.

Mackay A, et al. Molecular pro�ling pleomorphic lobular carci-
noma of the breast: Evidence for a common molecular genetic 
pathway with classic lobular carcinomas. J Pathol 2008; 215: 
231–244.

12) Bentz JS, Yassa N, Clayton F. Pleomorphic lobular carcinoma of 
the breast: Clinicopathologic features of 12 cases. Mod Pathol 



T. OKAMURA et al. / Pleomorphic Lobular Carcinoma with Lipid-producing Activity: A Report of 2 Cases

―108―

1998; 11: 814–822.
13) Radhi JM. Immunohistochemical analysis of pleomorphic lobu-

lar carcinoma: Higher expression of p53 and chromogranin 
and lower expression of ER and PgR. Histopathology 2000; 36: 
156–160.

14) Fadare O, Dadmanesh F, Alvarado-Cabrero I, Snyder R, Stephen 
Mitchell J, Tot T, et al. Lobular intraepithelial neoplasia [lobular 
carcinoma in situ] with comedo-type necrosis: A clinicopatho-
logic study of 18 cases. Am J Surg Pathol 2006; 30: 1445–1453.

15) Chen YY, Hwang ES, Roy R, DeVries S, Anderson J, Wa C, et al. 
Genetic and phenotypic characteristics of pleomorphic lobular 
carcinoma in situ of the breast. Am J Surg Pathol 2009; 33: 
1683–1694.

16) Weigelt B, Horlings HM, Kreike B, Hayes MM, Hauptmann M, 
Wessels LF, et al. Re�nement of breast cancer classi�cation by 
molecular characterization of histological special types. J Pathol 
2008; 216: 141–150.

17) Suzuki T, Miki Y, Takagi K, Hirakawa H, Moriya T, Ohuchi N, et 
al. Androgens in human breast carcinoma. Med Mol Morphol 
2010; 43: 75–81.

18) Weidner N, Semple JP. Pleomorphic variant of invasive lobular 
carcinoma of the breast. Hum Pathol 1992; 23: 1167–1171.

19) Blixt O, Bueti D, Burford B, Allen D, Julien S, Hollingsworth 
M., et al. Autoantibodies to aberrantly glycosylated MUC1 in 
early stage breast cancer are associated with a better prognosis. 
Breast Cancer Res 2011; 13: R25.


