
Abstract A case of breast carcinoma, showing both
lymphoepithelioma-like and lobular infiltrating carcino-
ma, is described, which must be distinguished from the
medullary carcinoma with which it shares some features,
such as the strong lymphocytic infiltration, but not sharp
circumscription, syncytial growth pattern, nuclear pleo-
morphism, and high mitotic rate. Unlike the lymphoepi-
thelial carcinoma of the nasopharynx and some lympho-
epithelioma-like carcinomas of the lung, stomach, saliva-
ry glands, and thymus, it does not seem to be connected
with Epstein-Barr virus (EBV) infection, as shown by
negative results of both in situ hybridization and poly-
merase chain reaction. This neoplasia may be defined as
a peculiar form of lobular carcinoma, therefore, more
representative of an unusual microscopic pattern than a
distinctive clinicopathologic entity in itself.
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Introduction

In 1994, Kumar et al. [15] reported a case of primary
lymphoepithelioma-like carcinoma of the breast (LELC-
B), which was defined as a distinctive primary malignant
neoplasm with striking microscopic similarity to undif-
ferentiated carcinoma (lymphoepithelioma) of the naso-
pharynx [18]. It shares histologic features with other 
LELCs, which, in recent years, have been seen in many

other sites, including the skin [30], larynx [1], thyroid
[29], salivary glands, stomach [19], lungs [2], thymus,
uterine cervix [31], prostate, and urinary tract [24].

As in the lymphoepithelioma of the nasopharynx, 
Epstein-Barr virus (EBV) has been detected in some 
LELCs from other sites. In a recent review of the litera-
ture on LELC, Iezzoni et al. [12] found EBV consistent-
ly associated with four anatomic sites – lung [2, 22],
stomach [34], salivary gland [10], and thymus [33]. In
the previous reported case of LELC-B [15], the EBV ge-
nome was not detected by in situ hybridization but, as
claimed by the authors, this could be due to the low sen-
sitivity of the method; nevertheless, EBV was also ab-
sent in medullary breast carcinomas, which share many
characteristics with LELCs, by both in situ hybridization
and polymerase chain reaction (PCR) [16].

To the best of our knowledge, herein we report the
second case of LELC-B with particular emphasis on its
histologic features, criteria of differential diagnosis with
medullary carcinoma (MC), and the results of EBV de-
tection using both in situ hybridization and PCR.

Clinical history

A 54-year-old female was noted to have a palpable nodule in the
upper outer quadrant of the right breast on clinical examination;
mammography confirmed the presence of a well-circumscribed
mass of 1.5 cm in diameter, located deep within the breast tissue.
A quadrantectomy was performed. On close inspection, a nodule
with pushing margins was found near the lateral surgical margin.
A diagnosis of infiltrating carcinoma, probably of the medullary
type, was made on frozen sections. The patient underwent a more
extensive excision of the breast and axillary node dissection. After
a definitive diagnosis, a course of radiotherapy was carried out.
Six months after the initial procedure, the patient was well without
evidence of recurrence.

Materials and methods

Several samples from the neoplastic nodule and the surrounding
mammary tissue were formalin fixed, paraffin embedded, and in-
vestigated by means of histology, immunohistochemistry, in situ
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hybridization, and PCR for the EBV genome. For histologic ex-
amination, 4-µm-thick paraffin sections were stained with haema-
toxylin and eosin.

Immunohistochemistry

The streptavidin–biotin peroxidase technique was employed for
immunohistochemical stains using the following monoclonal anti-
bodies: cytokeratin (CK; Biomeda, Foster City, Calif.; prediluted);
EMA (NeoMarkers, Union City, Calif.; prediluted); CD45 (Bio-
Genex, San Ramon, Calif.; prediluted); CD20 (Dako, Denmark;
dilution 1:80); CD45RO (Dako; dilution 1:80); estrogen and pro-
gesterone receptors (Immunotech, Marseille, France; dilution
1:50); pS2 (BioGenex; dilution 1:100); p53 (BioGenex; dilution
1:150); c-erb-B2 (BioGenex; prediluted); MIB-1 (Immunotech;
dilution 1:100), and e-cadherin (BD Tranduction Laboratories,
Lexington, Ky.; dilution:1:1000). The following tissues were used
as positive and negative (omitting the primary antibody) controls:
human tonsil for CD45, CD45RO, CD20, and MIB-1; peripheral
areas of non-neoplastic mammary tissue as well as two cases of
infiltrating lobular and ductal mammary carcinoma for CK, EMA,
estrogen, and progesterone receptors, pS2, p53, c-erb-B2, and 
e-cadherin. In the evaluation of hormone-receptor status and 
c-erb-B2, the cut-off values proposed by Querzoli et al. [23] were
used; p53 is considered positive when more than 5% of the tumor
cells showed a definite nuclear staining. Tumor cells were consid-
ered to be positive for MIB-1 when there was any staining of the
nucleoplasm or nucleoli, regardless of staining intensity. The
MIB-1 index was expressed as the percentage of positive tumor
cells with nuclear staining – evaluated by counting at least 500 tu-
mor cells in selected fields – on the total number of neoplastic
cells scored. The 13% of MIB-1 index was used as a cut-off value
to separate cases with low and high proliferative activities [23].

In situ hybridization

In situ hybridization was performed using a fluorescein-labeled
PNA probe for short EBV RNAs (EBER, Dako, Milan, Italy), with
overnight incubation after proteinase K pretreatment. A double in-
direct immunoperoxidase reaction with an anti-fluorescein mono-
clonal antibody was then used to reveal the reaction with diamino-
benzidine (DAB) as chromogen. As a control, sections of primary
brain B-cell lymphoma from a human immunodeficiency virus
(HIV)-positive patient were used, as previously described [6].

Polymerase chain reaction

All oligonucleotides utilized in this study were synthesized using
the solid-phase triester method. Analysis of EBV infection was as-
sessed by means of single-step PCR analysis with primers repre-
sentative of the EBV nuclear antigen (EBNA)-1 gene (SL-1, 5’-
GGACCTCAAAGAAGAGGGGG-3’; SL-3, 5’-GCTCCTGGTCT
TCCGCCTCC-3’) and of the EBNA-3A gene (3A/S, 5’-GAAA
CCAAGACCAGAGGTCC-3’; 3A/AS, 5’-TCCCAGGGCCGGA
CAATAGG-3’). Control amplification was performed using prim-
ers derived from the p53 exon-6 sequence (P6-5, 5’-ACAGG
GCTGGTTGCCCAGGGT-3’; P6-3, 5’-AGTTGAAAACCAGAC
CTCAG-3’) [9]. PCR was performed using 600 ng genomic DNA,
1 µM each primer, 200 µM each dNTP, 10 mM Tris-HCl (pH 8.8),
50 mM KCl, 1 mM MgCl2, 0.01% gelatin, and 1 U Taq DNA
polymerase (Perkin Elmer, Norwalk, Conn.) in a final volume of
25 µl. PCR conditions for both genes were as follows: 94°C for 
2 min, followed by 35 cycles at 94°C for 40 s, 55°C for 40 s, and
72°C for 1 min. The reaction (10 µl) was visualized by means of
ethidium bromide staining on a 2% agarose gel.

Results

At histological examination, the tumor was mainly com-
posed of nodular aggregates of predominantly small lym-
phocytes interspersed among dense collagenous stroma
and fat (Fig. 1). Germinal centers were observed in a few
lymphocytic aggregates. In this background, large epithe-
lial cells with pale eosinophilic cytoplasm and regular nu-
clei with inconspicuous nucleoli were scattered in small
clusters and isolated in the lymphocytic infiltrate (Fig. 2).
No intracytoplasmic vacuoles were noted; mitosis were
extremely rare. There was no evidence of a syncytial pat-
tern of growth. In addition, between the nodular lym-
phoid aggregates, and at their periphery, small areas of
infiltrating lobular carcinoma with a typical Indian file
pattern of growth (Fig. 3A) and intraductular pagetoid
spread were present; only a few foci of in situ lobular car-
cinoma were identified. The cytologic characteristic of
the epithelial elements present in the lymphoid nodules
and the cells of infiltrating lobular carcinoma were simi-
lar. No areas of necrosis were identified. No metastases
were found in the 19 isolated axillary lymph nodes.

On immunostaining, the lymphocytic infiltrate was
intensely stained using CD45 (leucocyte common anti-
gen, LCA) and, using subset markers, a mixture of B and
T lymphocytes was found. B- and T-cell populations did
not show a clear predominance, but displayed a different
distribution. Indeed, CD20 staining demonstrated B cells
mainly present in the center of the nodular aggregates
and the germinal centers, whereas T cells (demonstrated
by CD45RO staining) were diffusely distributed. Rare
aggregates of B lymphocytes were present also around a
few non-neoplastic ductular structures. CK and epithelial
membrane antigen (EMA) highlighted the infiltrative
growth pattern in the fibrous stroma and fat (Fig. 3B)
and the presence of neoplastic cells in the lymphoid nod-
ules (Fig. 4); both details were, in part, obscured by the
dense lymphocytic infiltrate in the routinely stained sec-
tions. Moreover, the CK stain revealed the presence of
some non-neoplastic ductules at the center of lymphocyt-
ic aggregates, without evidence of lymphoepithelial le-
sions. E-cadherin immunoreactivity, clearly evident in
non-neoplastic mammary tissue, was absent in neoplastic
cells in the lymphoid nodules as well as in the peripheral
infiltrating carcinoma. The MIB-1 index of epithelial
cells was 5%. Elevated MIB-1 positivity was found in
germinal centers and in lymphocytic infiltrate. The neo-
plastic cells were positive for estrogen (42%) and nega-
tive for progesterone (<10%) receptors. No expression of
c-erb-B2/neu protein or p53 tumor protein was found.

In situ hybridization and PCR for detection of the
EBV genome were negative in both epithelial and lym-
phocytic populations. The final diagnosis of lymphoepi-
thelioma-like infiltrating lobular carcinoma of the breast
was made.
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Discussion

The term LELC describes tumors occurring outside the
nasopharynx, which show similar morphologic features
to those of undifferentiated nasopharyngeal carcinomas.
Indeed, LELCs are characterized by either cohesive nests
or by a diffuse growth of malignant epithelial cells in a
background of inflammatory cells that are predominantly
lymphocytes. Because of their undifferentiated appear-
ance and the presence of intensely inflammed stroma
widely separating the malignant cells and to some extent
obscuring their presence, LELCs could be confused with
lymphoproliferative lesions. Indeed, the differential di-
agnosis of pseudolymphoma or lymphoma of the breast
was taken into account by Kumar et al. [15]. This could
be also the case for our patient, but a careful examination
of cytologic details, the presence of small foci of infil-
trating lobular carcinoma and, in particular, the results of
immunostaining for CK and EMA help us to rule out
such a diagnosis.

When histologic criteria of LELCs are applied to
breast neoplasias, it is not surprising that some authors
regard MC as the breast counterpart of LELC [16]. His-
tologic recognition of MCs, a subgroup of infiltrating
ductal carcinomas with a more favorable prognosis, is
based on the following criteria, as proposed by Fisher [8]
and Ridolfi [27]: (1) a predominantly syncytial growth
pattern (>75%), (2) sparse stroma, (3) microscopically
completely circumscribed, (4) moderate to marked
mononuclear stromal infiltrate, (5) moderate to marked
nuclear pleomorphism and numerous mitoses, (6) no in-
traductal component and (7) absence of glandular fea-
tures. Moreover, Ridolfi et al. [27] identified a subgroup
of MCs termed atypical (AMC), which fulfill criteria 
1 and 2, plus 2–3 of the other criteria. Further studies
demonstrated the clinical inconsistency of the latter cate-
gory [28, 32] because these AMCs have the same out-
come as infiltrating ductal carcinomas [14, 25]. There-
fore, a new simplified histopathologic definition of MC
was proposed by Pedersen et al. [20, 21], according the
following criteria: (1) syncytial growth pattern and no
tubular component, (2) diffuse stromal mononuclear in-
filtration, and (3) sparse necrosis (<25%).

It is evident that the tumor we are dealing with shows
different histologic features, consisting, as it does, main-

ly of a peripheral pattern of infiltrating lobular carcino-
ma, the absence of a syncytial growth pattern, and necro-
sis. Therefore, according to the above-reported criteria, it
cannot be defined as MC. This statement is further sup-
ported by the immunohistochemical results: in fact, the
typical characteristics of MC, i.e., high mitotic rate, high
MIB-1 index, and high incidence of intense p53 positiv-
ity [13], were absent in our case. Moreover, as to the
hormonal status, our case is estrogen-receptor positive,
whereas more than 90% of MCs are immunohistochemi-
cally estrogen-receptor negative [26]. Also, lack of ex-
pression of e-cadherin is against the diagnosis of MCs:
indeed e-cadherin immunoreactivity was shown to be
positive in MC, as recently demonstrated [4], and in duc-
tal carcinoma, but negative in lobular carcinoma [7].
Therefore, it seems evident that this tumor and that re-
ported by Kumar et al. [15] represent an unusual type of
infiltrating carcinoma of the breast which, because of its
peculiar morphologic characteristic, can be defined as a
LELC-B. The definition of LELC-B should be employed
only to indicate this subtype of breast carcinoma and
should not be used as an alternative term to indicate
MCs. Making the distinction between LELC-B and MC
is not a merely speculative exercise but, because of the
better prognosis of MC, it is of practical importance for
patient management. Due to the short follow-up of our
case, we have no direct data as to prognosis, although
the evidence of an infiltrating lobular carcinoma does
not lead to an optimistic hypothesis.

The EBV genome within the tumor was not detected
by either in situ hybridization or PCR, despite the simi-
larities between our case and the LELCs of other sites
such as the stomach, salivary gland, lung, and thymus,
where the EBV genome was definitely identified [12]. It
is noteworthy that the EBV genome has never been
found in breast carcinomas [11, 16], similar to that which
occurs in LELCs of other non-foregut derived organs,
such as the skin and uterine cervix [3, 17].

Although lymphoid cell infiltration is fairly common
in several types of breast carcinomas, the finding of lym-
phoid aggregates, obscuring the neoplastic epithelial cell
component, as observed in our case, is unusual and in-
triguing. The lobulocentricity of the lymphoid infiltrates
is reminiscent of the previous case of lymphocytic mas-
topathy associated with infiltrating lobular carcinoma re-
ported by Chetty et al. [5], but its histologic description
is quite different. First, we never observed lymphoepi-
thelial lesions; moreover, in our case, the inflammatory
infiltrate was confined to the tumor without any evidence
of lymphocytic mastopathy in the adjacent breast paren-
chyma. Although we have excluded an EBV-linked etiol-
ogy, the possibility remains that LELC-B, as is true of
LELCs developing in non-foregut derived tissues, is in-
duced by an as yet unidentified injurious or infectious
entity [3]. Moreover, it cannot be excluded that such a
finding could be connected to an infiltrating carcinoma
that may act as the immunological trigger for the devel-
opment of the lymphoid stroma.

In summary, we have reported a second case of
LELC-B, a tumor with characteristic histologic findings,
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Fig. 1 Low-power view of the lesion showing large nodular ag-
gregates of lymphocytes, some with pale germinal centers. Hae-
matoxylin and eosin, ×40

Fig. 2 Higher magnification of a nodule with small clusters of
epithelial cells larger than surrounding small lymphocytes; the epi-
thelial cells show uniform nuclei and small, inconspicuous nucleo-
li. Haematoxylin and eosin, ×250

Fig. 3 A Indian file pattern of infiltrating lobular carcinoma adja-
cent to lymphoid nodule; haematoxylin and eosin, ×400. B This
pattern is highlighted by cytokeratin immunostaining; streptavi-
din-biotin-peroxidase, ×400

Fig. 4 Immunohistochemical staining for cytokeratin highlights
the presence of scattered neoplastic epithelial cells in the lym-
phoid nodule, ×250
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which does not appear to be linked to EBV etiology. Our
observations suggest that a lymphoepitheliomatous his-
tology is a rare, small part of the repertoire of breast lob-
ular carcinomas and, therefore, we conclude that LELC-B
could represent more an unusual microscopic pattern
than a distinctive clinicopathologic entity in itself.
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