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The aim is to present an extremely rare epithelial lesion of the breast with detailed description of its 
immunophenotype. A 73-year-old woman with invasive ductal carcinoma with conventional intralobular 
hyperplasia without atypia demonstrated a massive diffuse, PAS-D positive, granular eosinophilic 
transformation of the cell cytoplasm.  The lesion was assessed as eosinophilic (acinar) metaplasia and 
showed a phenotype, proving its mammary origin. In addition, the eosinophilic and granular cytoplasm 
was MUC1 positive, similar to prostatic eosinophilic metaplasia. The data in the literature were compared 
with the presented unique finding in diagnostic and differential diagnostic aspects.
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Introduction

Metaplasia is a process, representing the transformation of one tissue into another, 
related to the first (initial) one [10]. Such conversion is possible only between tissues 
originating from a single embryonic layer. Metaplasia is a sign of tissue adaptation 
towards changed conditions or requirements to them.

Only a few cases of eosinophilic metaplasia (EM) in the breast have been described 
in the English literature so far [1]. The authors call them Paneth cell like changes 
or acinar cell differentiation (metaplasia) and are found mainly in tumor mammary 
epithelium [1,6]. From the described in the literature cases, only one concerns intraductal 
hyperplasia without atypia in which granular eosinophilic transformation of the cellular 
cytoplasm is observed. In this case, both extensive expression of lysozyme and the 
presence of multiple zymogenic granules ultrastructurally confirm the acinar cell-like 
phenotype [6]. 

A case of EM in a non-tumor mammary parenchyma, adjacent to ductal carcinoma 
is presented. 
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Case report

Surgical specimen from partial right mastectomy of 73 year-old woman was observed. 
Histological investigation showed an invasive ductal carcinoma (NOS) with size of 8 
mm, grade II according to Elston & Ellis grading system, pT1b, negative sentinel lymph 
nodes (TNM 2017). It is combined with ductal carcinoma in situ in the right breast with 
size of 8 mm, with low grade. As an accompanying lesion in both breasts, a fibrocystic 
mastopathy with and without atypia was also observed.  

EM was found in foci of fibrocystic mastopathy without atypia. It was presented 
by well-defined benign lobules, adjacent to the tumor parenchyma. Hyperplastic benign 
lobular epithelium was polygonal in shape and with abundant cytoplasm, filled with 
eosinophilic cytoplasmic granules (Fig. 1). The granules were round in shape, measuring 
2 to 5µm and filled the entire cellular cytoplasm (Fig. 2). The nuclei were centrally 
located, with no evidence of cellular atypism, with small, non-prominating nucleoli and 
without mitoses (Fig. 2). Eosinophilic secretion was observed in the lumens of the acini 
(Figs. 1 and 2). 

Fig. 1. EM in benign hyperplastic mammary lobule 
in the context of chronic inflammation (at the bottom 
left) and carcinoma (at the top left – lymphatic tumor 
embolus). HES,   200. 

Fig. 2. EM in benign hyperplastic mammary lobule 
on higher microscopic magnification. HES, ×630.

Histochemically, with staining of periodic acid-Schiff reaction (PAS) and PAS-D – 
periodic acid-Schiff reaction with diastase, the granules showed a non-constant weak 
positive reaction (Fig. 3).

Immunihistochemically, the granules were GATA-3, estrogen and progesteron 
receptors (ER and PR) positive (Figs. 4-6). They were also cytokeratin 7 positive and 
Her2 negative (data not shown). Eosinophilic cytoplasmic granules were positive for 
epithelial membrane antigen (ЕМА or MUC1) (Fig. 7). The surrounding context was of 
chronic inflammation (Fig. 1).
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Fig. 7. Pronounced cytoplasm 
immunostaining of EM-epithelium for 
MUC1. Immunohistochemistry, MUC1, 
×400.

Fig. 3. Weak to moderate PAS-D positivity of ЕM. 
PAS-D, ×400.

Fig. 4. Pronounced nuclear immunostaining of 
EM-epithelium for GATA3 in favor of mammary 
phenotype. Immunohistochemistry, GATA3, ×400. 

Fig. 5. Pronounced nuclear immunostaining of 
EM-epithelium for ER in favor of mammary 
phenotype. Immunohistochemistry, ER, ×400. 

Fig. 6. Pronounced nuclear immunostaining of 
EM-epithelium for PR in favor of mammary 
phenotype. Immunohistochemistry, PR, ×400. 
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Discussion

EM represents the presence of different in size, intensivelly eosinophilic intracytoplasmic 
granules in benign epithelium [7]. The process is described in a number of glandular 
organs and mucus membranes – uterine endometrium [12], prostate [1,14] and breast [6]. 
EM is a phenomenon in which the glandular epithelium is replaced by another similar 
type of epithelium, which is either not found or is very rarely observed in normal glands. 
From all organs, the process in the prostate gland has been studied in most details. In 
this organ, EM is represented by secretory cytoplasmic granules with both exocrine 
and lysosomal character [7]. These granules have different size and mainly ductal 
localization [9]. Eosinophilic cytoplasmic granules in prostatic EM express MUC1, 
which can serve as a reliable immunohistochemical marker for the EM phenotype [8]. 
From a general pathological point of view, prostate EM is an indirect (phenotypic type) 
metaplasia [7]. EM in the prostate is accompanied by banal or granulomatous chronic 
inflammation [3] and prostate adenocarcinoma [4]. 

It is well known that breast and salivary gland tissues share embryologic similarities. 
Similar to the salivary glands, the breast has modified sweat or apocrine glands, and 
some tumors arising in the breast are subject of development of salivary type tumors, 
such as pleomorphic adenoma, adenoid cystic carcinoma, adenomyoepithelioma and 
acinar cell carcinoma (ACC) [5]. Matoso et al. emphasized that breast tumors with 
salivary gland differentiation originate from a malignant transformation of terminal 
duct-lobular units with metaplastic changes. Furthermore, the immunohistochemical 
profile of the tumor is identical to the salivary ACC. The significance of acinar cell 
differentiation in breast carcinomas is not clear [11]. 

Most of the described cases with such changes were of acinar cell carcinoma or 
lesions, associated with micronodular adenosis. ACC of the breast with features of 
acinar-type differentiation was first described by F. Roncaroli et al. in 1996 as the breast 
counterpart of identical tumors of the parotid gland [13]. This carcinoma shows diffuse 
infiltrative growth pattern of small glandular structures and is composed of cells with 
a coarse glanular or clear cytoplasm resembling acinar cells of the salivary glands or 
Paneth cells. Histologically small acinar or glandular structures mixed with solid nests are 
seen. Most of the tumor is comprised of monotonous round cells with a finely granular, 
weakly eosinophilic or clear vacuolated cytoplasm resembling acinar cells of the salivary 
glands. Morphologically distinct cells show dark eosinophilic granules, resembling 
Paneth cells. The lumen of some small acinar or glandular structures contains red colloid-
like material and microcalcifications. Other solid nests, similar to in situ carcinoma and 
invasive ductal carcinoma are focally observed.  These large solid tumor nests revealed 
central comedo-like necrosis, reminiscent of ductal carcinoma in situ and were originally 
interpreted as an “ordinary’’ invasive ductal carcinoma (similar to another case of invasive 
ductal breast carcinoma with acinar cell metaplasia descriped in the literature), but these 
cells are cytologically and immunohistochemically closely similar to typical acinar cells 
[13]. Peridic acid-Schiff (PAS) stain demonstrates strong staining of cytoplasmic granules 
with diastase resistance. Immunohistochemically, both the glandular and solid tumor 
cell populations are strongly positive for lysozyme, a-1-antitrypsin an MUC1. Intense 
expression with E-cadherin and focal cytoplasmic positive reaction for S-100 protein are 
demonstrated. Chromogranin is also expressed focally in the areas of the granular acinar 
cells. Focal neoplastic cells are weakly positive for cytokeratin 7, compared to a strongly 
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positive reaction in normal ducts and lobules. The other areas are negative for estrogen 
receptor, progesterone receptors, GCDFP 15, cytokeratin 20, MUC2, MUC5A, MUC6, 
neuron specific enolase, CD68, smooth muscle actin, and human epidermal growth factor 
receptor-2 (HER2 / neu) [1, 13]. 

Electron microscopy, performed on formalin-fixed tissue, demonstrates numerous 
variable sized electron dense granules in the cytoplasm, which are consistent with 
zymogenic granules [1,13]. 

Damiani et al. investigated acinar cell differentiation in salivary gland tumors and 
defined the presence of zymogen-type granules. Zymogen is only one of the components 
in ACC, as amylaze, lysozyme and a1-antichymotrypsin are also constituents of salivary 
gland acinar cells. They found amylaze expression in all breast tumors, as well as in 
all cases of ACC of the studied parotid glands. Amylaze expression was negative in 
“ordinary’’ breast carcinomas. [2]. 

In the presented case EM was localized in hyperplastic benign mammary 
epithelium and the results showed that similar to the prostate EM [8], EM in benign 
mammary epithelium was PAS-D+/MUC1+. In adition, in the presented case, 
the immunihistochemical study showed an organ-specific mammary phenotype: 
GATA3+/ck7+/RO+/RP+/Her2-. Cytoplasmic granules in EM are negative with PS-
100 staining [14], while in apocrine metaplasia a moderate staining is observed [1]. 
Immunohistochemical staining with GCFP15 is found in areas with apocrine 
metaplasia [1]. These results can also be used in the differential diagnosis with salivary-
gland type differentiation in the conventional ductal hyperplasia or malignancy of the 
breast.

Conclusion

Similarly to prostate and endometrium, EM in the breast can be observed in benign 
hyperplastic and neoplastic epithelium, where they may be associated with other 
types of epithelial metaplasias [1, 4, 5]. The presented observation is the first detailed 
immunohistochemical study of the phenotype of EM in benign mammary epithelium. 
EM in the breast may be part of a benign hyperplastic lesion and accompany mammary 
carcinoma.
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