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INTRODUCTION

Invasive breast carcinoma is subdivided into ductal, lobular, 
tubular, and other special types by morphological classification. 
With the development of immunohistological and molecular 
biology techniques, invasive breast carcinoma has been further 
classified into new subtypes with unique characteristics and 
behaviors. Invasive pleomorphic lobular carcinoma (IPLC) is 
one such distinctive subtype of invasive breast carcinoma.

IPLC was first described in 1987 by Page and Anderson [1], 

and histological features were consolidated by Eusebi et al. [2] 
and Weidner and Semple [3] IPLC is very rare (less than 1% 
of all invasive breast carcinomas) and described as a variant  
of invasive lobular carcinoma (ILC). IPLC retains some char-
acteristics of ILC, such as loss of E-cadherin expression [4], 
targetoid arrangement of tumor cells around the terminal 
duct and diffuse infiltration of tumor cells arranged in single 
files [5,6]. The distinguishable histologic features of IPLC  
include alveolar, solid, and mixed patterns of growth in the 
same tumor, enlarged nuclei, nuclear contour irregularity,  
increased hyperchromasia, and abundant eosinophilic and 
faint granular cytoplasm (Figure 1) [1,5-7]. 

IPLC has been reported with poor prognostic factors,  
including large tumor size, axillary node metastasis, poor  
histologic grade, and loss of E-cadherin. This aggressive biology 
may be reflected in the poor clinical course of IPLC, which 
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Purpose: Invasive pleomorphic lobular carcinoma (IPLC) is a very 
rare and distinct morphological variant of invasive lobular carci-
noma (ILC), characterized by nuclear atypia and pleomorphism 
contrasted with the cytologic uniformity of ILC. This study evalu-
ated clinicopathologic characteristics and prognosis of IPLC 
compared with invasive ductal carcinoma (IDC). Methods: We 
retrospectively reviewed the medical records of 35 patients with 
IPLC and 6,184 patients with IDC, not otherwise specified. We 
compared the clinicopathologic characteristics, relapse-free  
survival (RFS) and disease specific survival (DSS) of patients 
who were surgically treated between January 1997 and Decem-
ber 2010. Results: Patients with IPLC presented at an older age 
with larger tumor size, worse histologic grade, higher rates of N3 
stage, more multifocal/multicentric tumors, and more nipple- 
areolar complex involvement than those of patients with IDC. 
During the follow-up period, the IPLC group experienced five 
cases (14.3%) of disease recurrence and three cases (8.6%) of 
disease specific mortality compared with 637 cases (10.4%) of 

recurrence and 333 cases (5.4%) of disease specific mortality in 
the IDC group. Univariate analysis using the Kaplan–Meier method 
revealed that the IPLC group showed a significantly poorer prog-
nosis than that of the IDC group (RFS, p=0.008; DSS, p<0.001). 
However, after adjusting for clinicopathologic factors, a multivari-
ate analysis showed no statistical differences in RFS (p=0.396) 
and DSS (p=0.168) between the IPLC and the IDC groups. Con-
clusion: Our data suggest that patients with IPLC present with 
poor prognostic factors such as large tumor size, poor histologic 
grade and advanced stage at diagnosis. These aggressive clini-
copathologic characteristics may result in poor clinical outcomes. 
Although our study could not link IPLC histology to poor progno-
sis, considering the aggressive characteristics of IPLC, early  
detection and considerate treatment, including proper surgical 
and adjuvant intervention, could be helpful for disease progres-
sion and survival. 
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has been noted in several studies to include a short relapse  
period, high risk of recurrence, and decreased survival [2,3,7,8]. 
In an extreme case, Eusebi et al. [2] reported a 60% mortality 
rate within 42 months of diagnosis. Some studies compared 
the clinical factors and prognosis of IPLC with those of invasive 
ductal carcinoma (IDC) or classic ILC and reported a worse 
prognosis for IPLC. However, due to the rare incidence of 
IPLC, these studies are limited by small sample size and short 
follow-up period. Thus, defining the clinical behavior and  
determining the proper management for IPLC is challenging. 

For this reason, we present a retrospective analysis on our 
experience with IPLC, comparing clinicopathologic charac-

teristics and prognosis with those of IDC to evaluate clinical 
behavior and proper management strategies for IPLC.

METHODS

Patient selection
Patients were selected from the electronic database of Samsung 

Medical Center, Seoul, Korea between January 1997 and  
December 2010. Eligible patients included women who had 
undergone surgery for either IDC not otherwise specified 
(IDC NOS) or IPLC. Patients who had undergone pre-operative 
chemotherapy and/or radiation treatment or who presented 

A B

Figure 1. Microscopic morphology of invasive pleomorphic lobular car-
cinoma (IPLC). (A) IPLC image with E-cadherin staining (×400). Neo-
plastic cells were typically negative for E-cadherin staining. (B) IPLC im-
age with H&E staining (×200). Note the diffuse infiltration of dissociated 
cancer cells arranged in single file. (C) IPLC image with H&E staining 
(×400). IPLC cells had enlarged nuclei and abundant eosinophilic gran-
ular cytoplasm.C
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with distant metastasis at the initial diagnosis were excluded. 
We identified 6,184 patients with IDC NOS and 251 patients 
with ILC patients. Among 251 ILC patients, 35 patients (14.0%) 
were classified as IPLC.

Research methods
Data were extracted for the following variables: patient age, 

presence of multifocal/multicentric tumors, histologic grade, 
nipple-areolar complex (NAC) invasion, lymphovascular  
invasion, hormone receptor expression, and tumor, node,  
metastasis (TNM) stage according to the seventh edition of 
the American Joint Committee on Cancer (AJCC) staging 
manual [9]. Treatment modalities, such as type of operation, 
use of radiation therapy and, use of chemotherapy or hormone 
therapy were also evaluated. Disease-specific survival (DSS) 
was measured as the time from breast cancer diagnosis until 
death as a result of a breast cancer-related cause or until the 
date of last follow-up.

Estrogen receptor status of tumor specimens was determined 
by standard immunohistochemistry. Tumors were considered 
receptor-positive if they scored equal to or higher than 3+ on 
the Allred scoring system [10,11]. An Allred score ranges 
from 0 to 8, which combines a proportion score, range from 0 
to 5 and an intensity score, ranging 0 to 3. Epidermal growth 
factor receptor 2 (HER2) status was determined on tumor  
tissues using anti-HER2 polyclonal antibody and tissues were 
considered receptor positive if the staining intensity was 3+. 
Scores of zero or 1+ were negative and scores of 2+ were further 
evaluated with fluorescence in situ hybridization (FISH).

Statistical analyses
Descriptive analyses were performed to explore clinicopath-

ologic characteristics and treatment methods according to  
tumor type. Binomial analysis was assessed using either Pear-
son’s χ2 test or the Mann-Whitney test. The linear-by-liner 
association test was used to assess for the presence of associa-
tions between IDC and IPLC. We used the Kaplan-Meier 
method and the log-rank test to compare relapse-free survival 
(RFS) and DSS between the two groups. Multivariate analysis 
was performed using the Cox-hazard regression method.

Data were analyzed using Microsoft Excel 2010 (Microsoft, 
Redmond, USA). Statistical analyses were performed using 
PASW Statistics 18.0 (SPSS Inc., Chicago, USA). Reported p-
values are two-sided and statistically significant when p< 0.05.

RESULTS

Clinicopathologic characteristics
This retrospective cohort study included 6,184 patients with 

Table 1. Clincopathologic characteristics of patients with invasive ductal 
carcinoma (IDC) and invasive pleomorphic lobular carcinoma (IPLC)

Characteristic
IDC (n=6,145)

No. (%)
IPLC (n=35)

No. (%)
p-value

Follow-up (mo)* 46.5±36.5 36.3±27.4
Age (yr)* 47.8±9.9 51.4±10.5 0.033
Histologic grade 0.031

G1 1,186 (20.1) 2 (8.0)
G2, 3 4,724 (79.9) 23 (92.0)

Tumor size (cm)* 2.2±1.5 3.2±1.8 <0.001
T stage

1 3,444 (56.0) 11 (31.4) <0.001
2 2,443 (39.7) 21 (60.0)
3 245 (4.0) 2 (5.7)
4 13 (0.2) 1 (2.9)

No. of metastatic axillary LN* 1.9±4.5 3.9±8.0 0.784
N stage 0.198

0 3,584 (58.3) 21 (60.0)
1 1,691 (27.5) 6 (17.1)
2 545 (8.9) 2 (5.7)
3 325 (5.3) 6 (17.1)

AJCC stage 0.022
I 2,416 (39.3) 9 (25.7)
II 2,781 (45.3) 18 (51.4)
III 948 (15.4) 8 (22.9)

NAC invasion 0.009
Present 295 (4.8) 5 (14.3)
Absent 5,831 (95.2) 30 (85.7)

Multifocal/Multicentricity 0.009
Yes 1,067 (17.5) 12 (34.3)
No 5,040 (82.5) 23 (65.7)
Operation 0.084
Mastectomy 2,454 (39.9) 19 (54.3)

Breast conserving surgery 3,691 (60.1) 16 (45.7)
LVI 0.273
Yes 1,744 (28.4) 7 (20.0)
No 4,401 (71.6) 28 (80.0)

ER 0.329
Positive 4,229 (69.5) 27 (77.1)
Negative 1,854 (30.5) 8 (22.9)

HER2 receptor 0.696
Positive 1,429 (25.2) 10 (28.6)
Negative 4,236 (74.8) 25 (71.4)

Hormone therapy 0.170
Yes 4,342 (73.6) 29 (85.3)
No 1,557 (26.4) 5 (14.7)

Chemotherapy 0.161
Yes 4,830 (80.2) 27 (79.4)
No 1,195 (19.3) 6 (17.6)

Radiation therapy 0.832
Yes 4,082 (69.3) 23 (67.6)
No 1,806 (30.7) 11 (32.4)

LN=lymph node; AJCC=American Joint Committee on Cancer; NAC=nipple-
areolar complex; LVI=lymphovascular invasion; ER=estrogen receptor; HER2= 
epidermal growth factor receptor 2.
*Mean±SD.
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(p= 0.084). 
The IPLC group tended to express more estrogen receptor 

compared with the patients in the IDC group (77.1% vs. 69.5%, 
p = 0.329), and more patients tended to undergo hormone 
therapy in the IPLC group than in the IDC group (85.3% vs. 
73.6%, p= 0.170). No significant differences were observed for 
the number of patients who underwent radiation treatment or 
chemotherapy (p = 0.832 and p = 0.161). The frequency of 
HER2 overexpression was not also statistically different  
between IPLC and IDC (28.6% vs. 25.2%, p= 0.696).

Clinical outcomes
During the mean follow-up of 36 months, five patients 

(14.3%) in the IPLC group experienced disease recurrence, and 
three patients (8.6%) experienced disease-specific mortality. 
Four cases of distant metastasis occurred in the IPLC group, 
including one case of both bone and liver metastases and one 
case each of bone, lung, and ovarian metastasis. In the IDC 
group, 637 patients (10.4%) experienced disease recurrence 
and 333 (5.4%) experienced disease-specific mortality (Table 2). 

Figure 2 illustrates the Kaplan-Meier curves for RFS and DSS 
in both the IPLC and IDC groups. The IPLC group showed 
significantly worse prognosis than that in IDC group using 
the log-rank test (p= 0.008 for RFS, p< 0.001 for DSS). How-
ever, after adjusting for clinicopathologic factors, such as age, 
tumor size, nodal status, histologic grade, lymphovascular  
invasion, resection margin, hormone status and use of chemo-
therapy, Cox-Hazard regression analysis revealed no statisti-
cally significant differences in RFS (p= 0.396) and DSS (p=  
0.168) between the two groups (Figure 3). 

Table 2. Recurrence and mortality rate of invasive ductal carcinoma (IDC) 
and invasive pleomorphic carcinoma (IPLC)

IDC (n=6,145)
No. (%)

IPLC (n=35)
No. (%)

Follow-up (mo)* 46.5±36.5 36.3±27.4
Distant recurrence 465 (7.6) 4 (8.6)
Any recurrence 637 (10.4) 5 (14.3)
DSS 333 (5.4) 3 (8.6)

DSS=disease-specific mortality.
*Mean±SD.

Figure 2. Univariate analysis curves for relapse-free survival (RFS) and disease-specific survival (DSS) of patients with invasive ductal carcinoma (IDC) 
and invasive pleomorphic lobular carcinoma (IPLC). (A) Univariate analysis curves for RFS of IDC and IPLC. (B) Univariate analysis curves for DSS of 
IDC and IPLC.
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IDC NOS and 35 patients with IPLC. Clinicopathologic char-
acteristics and treatment patterns are shown in Table 1. The 
mean follow-up periods in the IDC and IPLC groups were 
46.5± 36.5 and 36.3± 27.4 months, respectively. Mean age at 
diagnosis was 47.8± 9.9 years for patients in the IDC group 
and 51.4± 10.5 years for patients in the IPLC group (p= 0.033). 
The IPLC group presented with a significantly higher histo-
logic grade (p= 0.031) and larger tumor size than those in the 
IDC group (mean size, 3.2± 1.8 cm in the IPLC group and 
2.2 ± 1.5 cm in the IDC group, p< 0.001). The IPLC group 
tended to have more axillary nodal metastasis (mean, 3.9± 8.0) 
than that in the IDC group (mean, 1.9 ±4.5, p =0.784). 
According to the seventh AJCC staging system, a high pro-
portion of patients with IPLC was included as N3 (6 of 35  
patients, 17.1%, p = 0.010), and patients with IPLC were 
classified at higher stages than those with IDC (p= 0.022). 
IPLC tumors were found more frequently at NAC (p= 0.009) 
and were more likely to have multiple lesions (p = 0.009). 
Consequently, the IPLC group showed an increased tendency 
to require a total mastectomy compared to the IDC group 
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DISCUSSION

Because IPLC is a very rare subtype of invasive breast carci-
noma, previous studies of IPLC were limited by a small num-
ber of cases and short follow-up times. As a result, it has been 
difficult to understand the clinical behavior, prognosis and 
treatment strategies for IPLC. Most studies have demonstrated 
that patients with IPLC often present with poor prognostic 
factors at diagnosis and that this is associated with an aggres-
sive clinical course. However, it has not been determined 
whether this clinical course is a result of poor prognostic  
factors or IPLC histology itself. We compared RFS and DFS 
using univariate and multivariate analyses after adjusting for 
clinicopathologic factors to study these factors.

In our study, the IPLC group was associated with older age, 
larger tumor size, higher histologic grade and a more multifo-
cal/multicentric location than those in the IDC group. Mean 
patient age at IPLC diagnosis was greater than that of patients 
with IDC, which was similar to the findings of previous reports 
[7,12]. Generally, aging is a major risk factor for the develop-
ment of new breast cancer [13] and an aggressive prognostic 
factor [14,15]. However, the mean ages at diagnosis of patients 
with IPLC and IDC patients in our study were younger than 
those found in previous studies. Mean age at diagnosis of  
patients with IDC was 47.8 years and that of patients with IPLC 
was 51.4 years in this study compared with 56 years for patients 
with of IDC and 59 years for patients with IPLC in Buchanan 
et al. [7]. This age difference between Korean patients and 
Western patients may arise from ethnic differences. Recent 
statistics have shown that the peak age group for Korean  

patients with breast cancer is 45 to 49 years, and that more 
than half of all patients with breast cancer are diagnosed at 
under 50 years old [16]. 

Most studies have found that IPLCs are usually large at the 
time of diagnosis [5,7,8,12,17]. The mean IPLC tumor size in 
our study was 3.2± 1.8 cm, whereas the mean IDC tumor size 
was 2.2± 1.5 cm. The large size of IPLCSs at diagnosis may  
result from a rapid growth rate. Our data and those of prior 
studies [7,12] show that patients with IPLC have more poorly 
differentiated tumors compared with those in patients with 
IDC. A poor histologic grade, which reflects a high number  
of mitotic figures, strongly correlates with poor prognostic 
factors, including tumor size, vascular invasion, recurrence, 
and distant metastasis [18,19]. IPLC is generally associated 
with a higher incidence of axillary lymph node involvement 
than that of IDC [7,8]. In our study, patients with IPLC tended 
to have more axillary lymph node metastasis than that of  
patients with IDC, but the difference was not statistical signifi-
cant. Interestingly, IPLCs were more often classified as N3 
than IDCs (17.1% vs. 5.3%, p= 0.010). In conjunction with 
large tumor size, a high prevalence of the N3 stage results in 
higher AJCC staging of IPLCs (p= 0.022). Our data also indi-
cate the IPLCs were more likely to invade the NAC and be 
multifocal/multicentric than IDCs. Consequently, there was a 
tendency that IPLC patients were more often treated with 
mastectomy than IDC patients (p= 0.084). 

The frequency of HER2 overexpression in IPLC has had 
variably reported values. Middleton et al. [20] reported that 
81% of IPLCs show membranous staining for the HER2 recep-
tor (2+ to 3+ by immunohistochemistry), whereas Jacobs et 

Figure 3. Multivariate analysis curves for relapse-free survival (RFS) and disease-specific survival (DSS) of patients with invasive ductal carcinoma (IDC) 
and invasive pleomorphic lobular carcinoma (IPLC). (A) Multivariate analysis curves for RFS of IDC and IPLC. (B) Multivariate analysis curves for DSS 
of IDC and IPLC.
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al. [6] reported that none of their patients with IPLC expressed 
HER2 staining by immunohistochemistry. In our study, 10 of 
the 35 IPLCs (28.6%) expressed a 3+ score on HER2 immuno-
histochemical staining. The correlation between HER2 over-
expression and histologic grade is also controversial. Frolik et 
al. [21] reported that HER2 protein overexpression was detected 
in 53% of grade 3 IPLC tumors, whereas Varga et al. [12]  
reported that 5 out of 16 (31%) grade 3 IPLCs showed HER2 
amplification in a FISH assay. In our study, 3 of 6 (50%) grade 
3 IPLCs expressed a 3+ score on HER2 immunohistochemi-
cal staining without statistical significance (p= 0.108). 

Previous studies have reported that IPLCs show more  
aggressive characteristics compared not only with IDC but 
with classic ILC. In a study of Buchanan et al. [7], IPLCs were 
larger tumors, with more frequent lymphovascular and lymph 
node invasion than those in ILCs. Additionally, the recurrence 
rate of IPLC was significantly higher than that of ILC. Jacobs 
et al. [6] also reported that PLC is more frequently a higher 
grade and exhibits an adverse biomarker profile, such as loss 
of estrogen receptor expression and high Ki-67 expression 
compared with those of classic ILC.

These aggressive clinicopathologic characteristics of IPLCs 
may be reflected in aggressive clinical outcomes. Most studies 
have suggested that patients with IPLC have a worse prognosis 
than that of patients with IDC [2,3,7,8] and our Kaplan-Meier 
analysis result also demonstrated a similar finding. However, 
these findings do not conclude that IPLC itself is an aggressive 
biologic phenotype. Therefore, we adjusted the clinicopatho-
logic characteristics and compared RFS and DSS using a  
multivariate analysis. The results failed to demonstrate that 
IPLC itself affects prognosis. Patients with IPLC were more 
likely to have estrogen receptor-positive tumors and be treated 
with hormone therapy compared with patients with IDC,  
although the difference was not significant. In general, IPLCs 
tend to express hormone receptors [20-22]. Decreased RFS 
and DSS due to aggressive clinicopathologic characteristics 
could support the routine use of chemotherapy and hormone 
therapy in patients with hormone receptor-positive tumors.

In summary, IPLC is very rare and patients present with 
poor prognostic factors such as large tumor size, high histologic 
grade, and advanced AJCC stage at diagnosis. These aggressive 
clinicopathologic characteristics may result in poor clinical 
outcomes. Although our study did not identify the contribu-
tion of IPLC histology to the aggressive prognosis, patients 
with IPLC showed worse clinical outcomes than that of  
patients with IDC. Given these characteristics of IPLC, early 
detection and considerate treatment, including proper surgical 
treatment, adjuvant chemotherapy, radiation therapy and/or 
hormonal treatment may be helpful in slowing disease progres-

sion and increasing survival. 
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