
Purpose: The occurrence of different variants of invasive 
lobular carcinoma (ILC) of the breast is variable. For ex-
ample, the pleomorphic variant of ILC has an incidence of 
around 5%; however, the number of analyzed cases of ILC 
is shadowed by the number of ductal type carcinoma (IDC). 
Thus, we aimed to analyze the classical and pleomorphic 
ILCs in women from southeastern Serbia.

Methods: Analyzed were 296 cases (11.91%) diagnosed 
with ILC, out of 2486 cases of all breast cancers (BCs), dur-
ing a 7-year period (2005-2011) from southeastern Serbia. 
The differences in clinicopathological and immunohisto-
chemical features (estrogen receptor/ER, progesterone re-
ceptor/PR, HER-2, Ki-67, BRCA-1, p53 and E-cadherin) of 
these cases of ILCs were assessed and compared.

Results: Pleomorphic ILC occurred relatively rarely compared 
to other variants, however almost one fifth of the ILC cases 
were pleomorphic. No statistically significant correlation was 

found between patient age, tumor stage and the presence/ab-
sence of multifocality (MFC), multicentricity (MCC) and bi-
laterality (BL) on one side, and ILC variant on the other. Only 
the expression of two prognostic and predictive immunohisto-
chemical markers, important for endocrine therapy, ER and 
PR, showed significant correlation with the ILC variant.

Conclusions: Although higher tumor stage, incidence of 
multicentricity, overexpression of HER2 and higher p53 
positivity were deemed to be characteristic of pleomorphic 
ILC, in our study that included a much larger number of 
cases than previous studies did, such correlations were not 
observed. Thus, it appears that the only two features of ple-
omorphic ILCs is absence of ER and PR positivity.

Key words: hormone receptors, immunohistochemistry, in-
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ILC represents the second most common his-
tological type of BC with approximately 5–15% 
of all BC c ases. The incidence of ILCs is increas-
ing during the past two decades due to a larger 
application of hormone replacement therapy in 
postmenopausal women. It is known that both 

estrogen and progesterone exert an influence on 
the development of ILCs more than on any other 
histological BC type [1].

In addition to the classical variant, other vari-
ants such as pleomorphic, solid, alveolar, mixed 
and tubulolobular ILCs have been described [2]. 
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Among them, besides the classical variant of ILC, 
the most clinically important variant is the pleo-
morphic ILC, with an aggressive biological behav-
ior and similar infiltrating pattern as is seen in the 
classical ILC, but with more pleomorphic nuclei 
and overlapping features with those of infiltrating 
ductal carcinoma [3]. This variant is cytologically 
different, whereas other variants are mutually ar-
chitecturally different. Also, a considerably worse 
prognosis and survival rate are reported for this 
type of ILC [3]. The poor prognosis of pleomorphic 
ILC is brought in connection with the high nu-
clear grade and overexpression of p53 and HER-
2 proteins which are important characteristics of 
IDC [4]. In addition, there are up to 19% false-neg-
ative mammograms in patients with ILCs [5].

The occurrence of different variants of ILC 
was found to be variable [6,7]. For example, the 
pleomorphic variant of ILC was reported to have 
an incidence of around 5%; however, the number 
of analyzed cases of ILC was shadowed by the 
number of IDC [6,7].

The aim of this study was to investigate the 
occurrence and clinicopathological characteris-
tics of the two relatively similar (classical and 
pleomorphic) ILC variants in women from south-
eastern Serbia in a 7-year period.

Methods

From 2486 cases diagnosed with BC during a 
7-year period (January 2005-April 2011), belonging to 
different histopathological types, 296 (11.91%) cases of 
ILCs belonging to either classical or pleomorphic vari-
ants were found. Tissue samples of ILC were obtained 
by breast-conserving surgery or mastectomy with ax-
illary dissection in the Clinical Center Nis and other 
clinical centers from southeastern Serbia. The samples 
were routinely processed, embedded in paraffin and ar-
chived together with their corresponding histopatho-
logical diagnosis and clinical documentation in the 
Center of Pathology of the Clinical Center Nis. Data 
concerning patients’ age, tumor stage and presence of 
metastases in axillary lymph nodes was obtained from 
the archive. All microscopic slides were reevaluated 
during the collection of the data for this study.

MFC was determined on the microscopic level by 
evaluating the presence of larger number of morpho-
logical centers for cancer development and that per-
tained to the same morphological unit of the breast, i.e. 
lobule (within 5 cm). The presence of a larger number 
of BCs appearing in the same breast, with at least 5 cm 
of normal tissue inbetween (both uni- and bi-quadrant 
ones), was taken as indicative of MCC. The local pres-
ence of lobular or ductal carcinoma in situ were part of 
the multicentric/multifocal diagnosis.

Immunohistochemical staining was performed for 
the characteristic areas of tumors (1-2 paraffin blocks 
per case), from microscopically selected samples (re-
gions), based on standard H&E staining. Tissue from the 
paraffin molds was cut into 4 µm thick sections, placed 
on super frost glass slides and stained immunohisto-
chemically for the presence of ER (Monoclonal Mouse 
Anti-Human Estrogen Receptor α (ER); Clone 1D5; 
Code N1575, Ready-to-use; DAKO, Glostrup Denmark), 
PR (Monoclonal Mouse Anti-Human Progesterone Re-
ceptor (PR); Clone PgR 636; Code N1630, Ready-to-use; 
DAKO, Glostrup Denmark), HER-2 receptor (Polyclonal 
Rabbit Anti-Human c-erbB-2 Oncoprotein; Code A0485, 
1:250 - 1:350; DAKO, Glostrup Denmark), BRCA1 pro-
tein (Monoclonal Mouse Anti-Human BRCA1; Clone 
GLK-2; Code M3606, 1:50; DAKO, Glostrup Denmark), 
p53 protein (Monoclonal Mouse Anti-Human p53 Pro-
tein; Clone DO-7; Code N1581, Ready-to-use; DAKO, 
Glostrup Denmark), Ki-67 antigen (Monoclonal Mouse 
Anti-Human Ki-67 Antigen, Clone MIB-1; Code N1633, 
Ready-to-use; DAKO, Glostrup Denmark) and E-cadher-
in (Monoclonal Mouse Anti-Human E-cadherin; Clone 
NCH-38; Code M3612, 1:50; DAKO, Glostrup Denmark). 
After the sections were processed following the man-
ufacturer’s instructions, visualization was effectuated 
using diaminobenzidine (DAB) and counterstaining 
with Mayer’s hematoxylin.

Scoring was done on at least 100 cancer cells per 
slide where medium to strong staining was considered 
positive. Cancer cells stained with ER or PR antibod-
ies were considered positive for these markers when 
1% of cancer cells with strong nuclear staining was 
present or 10% of cancer cells showed medium to weak 
nuclear staining. Positivity of HER-2 was noted when 
more than 10% of cancer cells had complete and in-
tense membranous staining. Cases with HER-2 2+ were 
subjected to CISH staining and were further evaluated 
as HER-2 positive or negative cases. Ki-67 index (all 
samples were taken before the application of neoadju-
vant therapy) was assessed based on the percentage of 
cancer cells positive for Ki-67 as being low (<15%) or 
high (>15%). Medium to strong nuclear staining by p53 
antibody was taken as positive when more than 10% 
of the stained cancer cells were present. BCs were con-
sidered BRCA1 positive when BRCA1 staining of the 
nucleus was decreased (compared to the positive inner 
control) or absent and/or positive in the cytoplasm of 
cancer cells. ILCs are typically E-cadherin negative 
(loss of expression) except in the cases of its aberrant 
membranous expression (decreased expression) and 
even then its expression is lower than in the normal 
positive ductal epithelium (positive inner control).

Statistics 

The acquired data were presented in contingency 
tables.

Differences in proportions were analysed by Fish-
er’s exact test. Statistical significance was set at p<0.05. 
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Statistical packages used were Jandel Sigma Stat 2.0 
(SPSS Inc., Chicago, IL, USA) and GraphPad Prism ver-
sion 5.03. (San Diego, CA, USA).

Results

The percentile abundance of ILCs was 11.9% 

of all BCs, while the incidence of ILCs in females 
from southeastern Serbia varied in the range of 
0.11-0.76‰. Microscopic analysis was done on a 
total of 296 cases of ILC, from which 82.1% were 
diagnosed as classical variant, whereas the rest 
(17.9%) were classified as pleomorphic (Table 1). 
Additionally, other variants of ILC were present 
but were much less frequent (30 cases in total), 
and, thus, we did not take them into consideration 
throughout the study. The cases where the tumor 
growth, frequently seen near the preserved ductal 
structures, was linear around the stromal colla-
gen fibers (forming the so-called single files), with 
relatively small equal nuclei, were classified as 
classical ILC (Figure 1A). When cancer cells were 
larger than those in the classical ILC (greater cel-
lular atypia and pleomorphism), with more abun-
dant eosinophilic cytoplasm and eccentrically 
located nuclei (apocrine or histiocytoid differen-
tiation or dominant truly signet ring cells), these 
cases were characterized as pleomorphic ILC vari-
ant (Figure 1B).

No statistically significant difference was 
found between patient age and ILC variant (Table 
1, p=0.7834). The results also showed that there 
was no correlation between tumor stage (pT) and 
ILC variant (Table 1, p>0.05). Also, no statistical-
ly significant difference was found between the 
presence of axillary lymph node metastasis and 
tumor variant (Figure 2, p>0.05). No correlation 
was found between the ILC variant and the pres-
ence/absence of MFC, MCC and BL BCs (Table 2, 
p>0.05).

Statistical analysis of the obtained data in-

Table 1. Occurrence, mean age and tumor stage in patients with classical and pleomorphic invasive lobular 
breast carcinoma

ILC variant Patients, 
N (%)

Mean age ± 
SD (years)

Number of cases with different tumor stage

T1 p T2 p T3 p T4 p Tx p

Classical 243 (82.1) 58.0 ± 11.1 67 1.0 93 0.7 11 0.32 24 1 49 0.4

Pleomorphic 53 (17.9) 57.5 ± 13.6 14 22 4 5 8

Table 2. Tumor variant distribution based on the pres-
ence/absence of MFC, MCC and bilateral BC

Group Classical Pleomorphic p value

non-MFC/MCC/BLBC 223 49 1

MFC 8 0 0.3584

MCC 10 4 0.2859

Bilateral BC 2 0 1

Total 243 53

 For abbreviations see text

Figure 1. Histological and immunohistochemical 
differences between classical and pleomorphic ILC. 
(A): Classical variant of ILC with characteristic “sin-
gle files” (H&E x200); (B): Pleomorphic variant of ILC 
with dispersed tumor cells (H&E x200); (C): Moderate 
expression of estrogen receptors in the classical variant 
of ILC (LSAB x200); (D): Strong expression of progester-
one receptors in the pleomorphic variant of ILC (“signet 
ring” cell type) (LSAB x400); (E): Strong nuclear expres-
sion of progesterone receptors in the classical variant of 
ILC (LSAB x400); (F): Moderate nuclear expression of 
progesterone receptors in the pleomorphic variant of ILC 
(LSAB x400).
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dicated that patients with the classical variant of 
ILC showed a more frequent expression of ER and 
PR than those with the pleomorphic variant (Ta-
ble 3, Figures 1 C, D, E and F). On the other hand, 
the results revealed that there was no correlation 
between ILC variant and the expression of HER-
2 (Figures 3A and B) and Ki-67 protein (Table 3). 
Analysis of the relations between tumor variant 
and the presence of BRCA1 and p53 (Figures 3C 
and D) disclosed no statistically significant cor-
relations (Table 4). Fisher’s analysis demonstrated 
no correlation between the expression of E-cad-
herin (Figures 3E and F) and the ILC variants (Ta-
ble 4).

Discussion

The frequency of occurrence of different vari-
ants of ILCs is debatable, and the results of our 

study showed that the classical variant was pres-
ent in 82.1% of the cases, while the pleomorphic 
one was diagnosed in 17.9% of all ILCs (Table 1). 
Talman et al. [6] revealed that in a group of 860 
patients with ILC, the presence of classical ILCs 
was 83%, while the pleomorphic one appeared in 
only 5.7%. A general notion is that the pleomor-
phic variant is present in 0.67% of all BCs, and 
less than 5% of lobular BC [7].

Previous publications indicated that the clas-
sical lobular carcinoma, but not the other vari-
ants, occurred in younger-aged patients, where a 
high incidence of ILC was in the 40-49 years age 
group, and the median age of patients with clas-
sical ILC was 48.7±9.9 [8]. This was not the case 
in our study, since the patients included in our 
study were significantly older (57 years) (Table 1). 
However, the study of Fu and co-workers [8] and 
a more recent study of Jung et al. [9] also demon-
strated that the occurrence of ILC in women in 
their 40’s was visibly connected to the geograph-
ical origin of patients with ILC. This is in good 
agreement with the fact that ILCs often occurred 
in older women (older than 50 years) in Western 
countries [9]. On the other hand BRCA1 positive 
pleomorphic ILCs can occur in much younger 
patients, and this possibly explains the large dis-
crepancy in the average patient age, 35 to 80 [10].

According to our results (Table 1), although 
tumors of both ILC variants were classified as T2 
in a much higher percentage than in other stages, 
there were no statistically significant correlations 
between the tumor stage and variant. Recently, in 
much smaller study (22 cases of pleomorphic and 
47 cases of classical ILCs), the authors provided 
evidence for statistically significant differences in 
T stage for these two variants [11]. The lack of cor-

Table 3. Frequency of the expression of ER and PR receptors and HER-2 and Ki67 index in invasive lobular 
carcinoma variants

ILC variant ER score p value PR score p value HER-2 score p value Ki67 index p value

negative positive negative positive negative positive low high

Classical 42 201 0.0025 69 171 0.0043 162 30 0.6682 10 27 0.2318

Pleomorphic 19 34 26 27 31 7 0 4

Table 4. The relation between tumor variant and the expression of BRCA1 and p53 protein and the loss or 

decrease of membrane E-cadherin

ILC variant BRCA1 score p value p53 p value E-cadherin p value

negative positive negative positive loss decrease

Classical 10 23 0.3095 56 41 0.9895 11 9 0.7104

Pleomorphic 6 7 11 8 8 5

Figure 2. Analysis of axillary lymph node metastases in 
patients with classical and pleomorphic ILCs (p>0.05).

Classical Pleomorphic
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relation in our study could partially be explained 
by the fact that for almost one fifth of the classical 
ILC cases the tumor stage (T) could not be macro-
scopically determined (Table 1). Another reason 
for the discrepancy might be the high number of 
Tx cases that the mammographic interpretation 
of ILCs is often quite difficult and its sensitivity 
varies between 57 and 89%. The characteristic dif-
fuse infiltrating growth pattern is only one of the 
possible obstacles in interpretation, and also the 
relatively low or equal radiographic opacity com-
pared to normal fibroglandular tissue can repre-
sent an issue (sometimes even a 50-mm lesion can 
still be occult) [5]. When staging primary tumors 
according to the greatest size of the tumor mass, 
mistakes can be made if additional macroscopi-
cally invisible focus(es) was (were) present or if 
mammographically the tumor was manifested as 
an architectural distortion that corresponded to a 
palpable area of thickening [2].

The lymph node status (presence of metas-
tases) is very important during the evaluation of 
BC, especially in those patients with the classical 
variant of ILCs. These tiny areas of metastases 
are sometimes missed out, even with the use of 
immunohistochemical methods, so in such cases 
the false-negative result can simply be a missed 
small metastasis [12]. Between the two analyzed 
variants of ILCs, the pleomorphic one is more 
prone to developing of distant metastases than 
the classical one [10]. On the other hand the pleo-
morphic variant is more prone to producing mac-
ro-metastases, which is a characteristic of ductal 
carcinoma [12]. A recent publication also point to 
the fact that there are no significant differences 
between the presence of axillary lymph node me-
tastases and ILC variants [13], and this was not-
ed in our study as well. Other authors concluded 
that there are no differences in patient age, lymph 
node status and expression of hormone receptors 
between different variants of ILC [14].

MFC/MCC are generally considered to be more 
common, even specific, for lobular BC [15]. Also ILC 
is suggested to be more often bilateral, have larger 
tumor size and microscopic MFC as a cause of the 
tendency for ductal spreading and MCC [16]. Cer-
tain published data point to the fact that the inci-
dence of bilateral BC is more frequent in patients 
with classical ILC than in patients with other ILC 
variants [17]. However, others reported that pleo-
morphic ILCs tend to be multicentric and bilateral 
[10]. On the other hand, the results of our study re-
vealed no statically significant correlation between 
tumor variants with either MFC, MCC or BL of ILC, 
with almost all cases (272 patients) belonging to 
the non-MFC/MCC/BL BC group (p>0.05, Table 2).

Besides ER positivity, the positivity of PR 
contributes to the prediction of BC independently 
of the ER reaction [18]. There is a low probability 
that the gene encoding PR is estrogen-dependent; 
the discovery of alternative estrogen mechanisms 
provided new insights into the concept that a 
low number of cases with ER(-)/PR(+) carcinomas 
are  likely to respond to endocrine therapy. This 
proved to be of paramount importance in patients 
with ER (+) BC in women of all ages [19,20]. The 
statistically significant frequency of occurrence of 
both ER and PR were observed in patients with the 
classical variant of ILC (Table 4). There are contra-
dictory studies that dealt with the differences in 
ER and/or PR expression of the classical and pleo-
morphic ILCs, where it was stated that the expres-
sions of these two markers completely differed or 
were identical for the two variants [3,10,21,22]. 

Figure 3. Immunohistochemical differences between 
classical and pleomorphic ILC. (A): Weak and incomplete 
membrane staining of HER-2 receptors in the classical 
ILC (LSAB x400); (B): Strong and complete membrane 
staining of HER-2 receptors in more than 10% of tumor 
cells in the pleomorphic variant of ILC (LSAB x200); (C): 
Moderate and strong immunohistochemical nuclear 
expression of p53 in the classical variant of ILC (LSAB 
x200); (D): Absence of immunohistochemical nuclear 
expression of p53 in the pleomorphic variant of ILC 
(LSAB x200); (E): Absence of E-cadherin membrane 
expression in the invasive parts of the classical variant 
of ILC (LSAB x200); (F): Aberrant E-cadherin membrane 
expression in the invasive parts of the pleomorphic vari-
ant of ILC (LSAB x400).
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Also, some additional relations were established 
between lower nuclear grade and ER(+)/PR(+) in 
patients with classical ILCs, but there was rela-
tively rare occurrence of the same characteristics 
in those with the pleomorphic variant [23].

The presence of HER-2 and its overexpression 
or amplification in BC, represents one of the most 
important characteristics of BC because of the 
use of trastuzumab as first-line therapy for these 
patients [24]. One of the parameters put forward 
for an easier differentiation between the classical 
and pleomorphic ILCs is HER-2 expression; over-
expression of HER-2 is observed in the pleomor-
phic ILCs [22]. In our study, HER-2 expression was 
found to occur more frequently in patients with 
the pleomorphic variant (22.6%) than in those 
with the classical one (15.6%), but without statis-
tically significant correlation (Table 2).

In comparison to other histological types of 
BC, Ki-67 index in ILC is known to be positive in 
around 14% (median value) of the cases, which is 
considered as a low value of Ki-67 index [25]. Most 
publications on this subject indicated that the ex-
pression of Ki-67 was more frequent in patients 
with pleomorphic ILCs than in those with classical 
ILCs [26], and this was not substantiated by our re-
sults. Since the Ki-67 index was in good correlation 
with the response to chemotherapy of ILCs [27,28], 
it could be possibly brought in connection with the 
noted high Ki-67 index in patients with classical 
ILCs, known to better respond to chemotherapy, in 
our study (72.9% of cases). Newer studies proved 
that the determination of Ki-67 index, after a short 
endocrine therapy, increased survival predictions, 
thus making this marker useful for the detection of 
primary cancer, the choice of therapy, as well as the 
prediction of survival [29].

The regulation of cell growth and differentia-
tion, as well as cell transformation, is under the in-
fluence of tumor suppressor genes. The p53 gene, 
involved in regulation of several important cell 
functions [3], is commonly present in its mutated 
form in BC, however it does not occur in normal 
breast tissue, ductal hyperplasia, atypical ductal 
hyperplasia and cases of lobular neoplasia [30]. 
The suggestions that the accumulation of p53 is in 
association with increased tumor aggressiveness 
[31] was not corroborated in our study (Table 4). 
The p53 positivity in the classical ILC was present 
in 42.3% of the cases, while in the pleomorphic 
ILCs, it was present in almost the same percent 
(42.1%), indicating that there was no correlation 
with the suggested theory of aggressiveness.

BRCA-1 is used as an immunohistochemical 
marker with its mutations practically undetect-

able in patients with sporadic occurrence of BC. 
Our analyses showed no statistically significant 
correlation between the ILC variants and BRCA-
1 expression (Table 4). Also, the majority of our 
cases (23 of the classical and 7 of the pleomor-
phic variant) were BRCA-1 positive, which is not 
in agreement with the results of a recent study of 
the Greek population, where out of 8 ILCs none 
were BRCA-1 positive [32].

The expression of E-cadherin is useful for the 
differentiation of ILC and IDC. Additionally, we 
did not note a difference in E-cadherin expression 
between the two mentioned ILC variants (no sta-
tistically significant differences). However, loss of 
E-cadherin expression was observed in somewhat 
larger percentage for the pleomorphic variant of 
ILC (62%) than for the classical one (55%; Table 
4). These findings can be brought into connection 
with publications where a number of pleomor-
phic ILCs was reported to have aroused from high 
grade IDCs of the rare ER positive and E-cadherin 
negative phenotype. However, the similarities be-
tween the pleomorphic and the classical variant 
of ILC (ER and PR positivity, loss of E-cadherin) 
suggest that many pleomorphic ILCs are not just 
IDCs with the loss of E-cadherin expression [4].

Conclusion

Although suggested to occur relatively rare-
ly compared to other variants of ILC (<5%), the 
present study, that included patients from south-
eastern Serbia, revealed a much higher incidence 
(almost one fifth of the cases) of the pleomorphic 
variant. The frequency of ER and PR positivity of 
the classical variant was statistically significantly 
higher than in the pleomorphic variant which is 
in good agreement with the better response of the 
classical variant to hormone therapy and with the 
generally accepted attitudes towards hormone re-
ceptors expression in ILC variants. However, oth-
er pointed characteristics of the pleomorphic ILC, 
such as higher tumor stage, incidence of MCC, 
overexpression of HER-2 and higher p53 positivi-
ty, were not observed.
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