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Case Report

Mixed primary mucinous cystadenocarcinoma and invasive ductal 
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Background: Mucinous cystadenocarcinoma (MCA) mainly occurs in the ovary, pancreas, and appendix, 
whereas the breast is a rare primary site of occurrence. Invasive ductal carcinoma (IDC) is the most common 
breast malignancy. Only 31 cases of the breast MCA have been reported in the English literature, and the 
coexistence of MCA and IDC in the breast are rare. 
Case Description: Here, we describe a 61-year-old postmenopausal woman with no family history of 
breast cancer or other breast-related diseases, who presented with a palpable mass in her left breast lasting 
for 2 months. On ultrasonography examination, the tumor was a cystic-solid lesion with clear boundary. 
Magnetic resonance imaging (MRI) showed a mass with low signal intensity on T1 weighted imaging and 
high signal intensity on T2 weighted imaging. Intraoperative frozen sections revealed metastatic tumor 
cells in one sentinel lymph node (1/4). She then underwent left modified radical mastectomy with axillary 
dissection. The post-operative pathological examination showed the tumor consisted mostly of MCA (60%), 
with a small proportion of intermediate-grade IDC. The MCA had a well-demarcated cystic structure 
with papillary projections and abundant mucoid material. The epithelium lining cystic spaces was tall 
columnar, with mucin-producing cells that had basally located nuclei. The degree of cytological atypia varied 
considerably. Axillary lymph nodes were normal (0/15). The MCA was triple-negative for estrogen receptor 
(ER), progesterone receptor (PR), and HER2, and positive for CK7 but negative for CK20. Through next-
generation sequencing, no mutations in the BRCA1 and BRCA2 genes were identified in our case, which was 
not highlighted in prior cases. After surgery, the patient underwent eight cycles of chemotherapy, and she 
has been disease-free during the 10-month follow-up. In addition to detailing this instance of mixed MCA 
and IDC of the breast, we reviewed relevant literature and compare our findings with other patients who had 
breast MCAs. 
Conclusions: Our results improved the understanding of mixed MCA and IDC, especially MCA, and 
provided a basis for its diagnosis and differential diagnosis from other metastatic diseases.
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Introduction

In 1998, Koenig and Tavassoli (1) were first to describe the 
primary mucinous cystadenocarcinoma (MCA) of the breast. 
This breast disease usually presents clinically as unilateral, 
well-circumscribed cystic and/or solid masses, and it occurs 
predominantly in postmenopausal women but with a 
favorable outcome. In the 2002 World Health Organization 
(WHO) classification of Pathology and Genetics of Breast 
and Female Reproductive Organs (2), MCA, mucinous 
carcinoma (MC), signet ring cell carcinoma, and columnar 
cell MC, were classified as mucin-producing carcinomas. 
However, the classification of MCA was removed from the 
2012 WHO classification, possibly due to the low incidence 
of MCA. In the 2019 WHO classification of breast (3), 
MCA was listed separately in the invasive breast carcinoma 
category. The MCA is a less aggressive neoplasm with 
good prognosis. Only five cases of the breast MCA mixed 
with invasive ductal carcinoma (IDC) have been reported, 
and its pathogenesis is under investigation. We present 
a 61-year-old woman diagnosed as mixed primary MCA 
and IDC of the breast though histological examination 
and immunohistochemical analysis, combined with 
detailed clinical and imaging information. We present the 
following article in accordance with the CARE reporting 
checklist (available at https://tcr.amegroups.com/article/
view/10.21037/tcr-22-1596/rc).

Case presentation 

A 61-year-old postmenopausal woman who had no family 
history of breast cancer was admitted to our hospital due 
to a palpable mass in her left breast lasting for 2 months. 
In the examination, the surgeon touched a 25×20 mm mass 
with firm texture in the upper outer quadrant of the breast. 
No palpable axillary lymph node was found. Neither skin 
retraction nor nipple discharge was seen. Ultrasonography 
demonstrated a 2 to 3 o’clock cystic-solid lump with clear 
boundary and irregular contour at the left breast (Figure 1A).  
Breast Imaging-Reporting and Data System (BI-RADS) 
classification was 4b. Magnetic resonance imaging (MRI) 
showed an irregular lobulated mass of 21×19×16 mm,  
38 mm from the nipple. The mass showed low signal 
intensity on T1 weighted imaging and high signal intensity 
on T2 weighted imaging, along with rim irregularly-
enhancement and spiculate boundary. Core needle biopsy of 
this lesion showed most areas were intermediate-grade IDC 
and ductal carcinoma in situ (DCIS). Twenty percent of the 

lesions showed detached papillary structure or fragments 
of epithelial tissue lined by tall columnar cells (Figure 1B). 
Intraoperative frozen sections showed metastatic IDC cells 
in one of four sentinel lymph nodes (Figure 1C). Therefore, 
the patient underwent left modified radical mastectomy 
with axillary dissection. 

Overall, the tumor presented as a multilocular cyst filled 
with white gelatinous material (maximum diameter about  
21 mm; Figure 2). The nipple and the rest of the breast tissue 
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Figure 1 A 61-year-old female with mixed primary MCA and 
IDC in the left breast. (A) Ultrasonography showed a cystic-solid 
lump with clear boundaries and irregular contour. (B) Detached 
papillary structure and fragments of epithelial tissue on H&E 
stained section of core biopsy. Tumor cells were characterized by 
rich cytoplasmic mucin and basally placed nuclei (H&E staining, 
×100). (C) Metastatic IDC nest was found in the subcapsular of 
the sentinel lymph node (H&E staining, ×100). MCA, mucinous 
cystadenocarcinoma; IDC, invasive ductal carcinoma; H&E, 
hematoxylin and eosin.
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did not show any abnormality. Microscopically, most of the 
tumor was cystic structure with papillary projections, and 
a few were solid areas (Figure 3A). The cystic spaces and 
the papillary structures with multiple delicate fibrovascular 
stalks were both covered by a monomorphic population 
of tall columnar neoplastic epithelial cells containing 
rich intracytoplasmic mucin and basally located nuclei  
(Figure 3B,3C). Clusters of neoplastic cells were also 
seen within pools of extracellular mucin, similar to MC  
(Figure 3D). In some solid areas, foci of IDC (diameter 
about 8 mm) and intermediate-high grade DCIS were 
observed around the MCA (Figure 3E). At a high-power 
microscopic view of the MCA, the crowded epithelial cells 
with intermediate-grade nuclei and inconspicuous nucleolus 
were arranged in single or multiple cell layers (Figure 3F). 
The number of mitotic figures of this tumor was 12 per 10 
high-power fields. The Nottingham Grading System score of 
MCA and IDC were both grade 2. There was no transitional 
zone between MCA and IDC or DCIS. No metastatic 
tumor cells were found in the axillary lymph nodes (0/15). 
Lymphovascular or perineural invasion was not present.

Immunohistochemistry of MCA (Figure 4A-4I), ER, 
PR, HER2, CK20, AR, CK5/6, MUC2, and CDX2 were 
negative. CK7, MUC1, and MUC5AC were positive. 
Myoepithelial cells were not present around the tumor 
cell nests with a lack of staining for P63 except for DCIS. 
Immunohistochemistry of IDC (Figure 4G-4I) showed 
expression of ER (90%+), PR (−), HER2 (−), and AR (50%+). 

The Ki67 proliferation index of MCA and IDC were 
both 40%. Next generation sequencing did not detect the 
point mutation or insertion-deletion mutations of whole 
coding region, exon-intron junction region, UTR region 
(untranslated region), and promoter region of BRCA1 
(NM_007294.3; mutation analysis for exons 2, 3, 5~24) and 
BRCA2 (NM000059.3; mutation analysis for exons 2~27) in 
our case. 

The final diagnosis was mixed primary MCA (60%) 
and IDC of the breast. According to the Eighth American 
Joint Committee on Cancer Staging System, the tumor was 
staged as pT2N1M0. After surgery, the patient underwent 
eight cycles of chemotherapy consisting of pharmorubicin, 
cyclophosphamide, docetaxel, and paclitaxel. She responded 
well, and she did not have any recurrence, distant metastasis, 
or tumor-related disease during the 10 months follow-up, 
although accompanied by sentinel lymph node metastasis 
and a triple-negative immunophenotype. The timeline of 
diagnosis and therapy is shown in Figure 5. 

All  procedures performed in the study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal.

Discussion

We searched the PubMed database. Up to 2021, there 
were 31 reported cases of primary MCA in the breast, of 
which only 5 were mixed MCA and IDC of the breast. 
Table 1 and Table 2 summarize the clinical and pathological 
characteristics of each patient, respectively. Patients were 
aged from 41 to 96 years, with an average age of 62 years, 
about 6 to 7 years younger than patients with MC (29). 
Fifty-six percent of the patients (18/32) were over 60, 
including the patient reported here. Two of them were aged 
41 (4) and 45 (5), which suggested that MCA can also occur 
in premenopausal women. Of the 32 patients, four had a 
history of contralateral or ipsilateral breast tumor (6-9). 
The remaining patients did not have family history of breast 
cancer or other breast-related diseases. The size of MCA 
at diagnosis was described from non-palpable lesions to  
190 mm (1,10,11), and the average size was 44 mm, larger 
than the tumor in this case study. 

The clinical presentation of MCA was a palpable mass 

Figure 2 General photo of the pathology after surgery appearing 
as a well-defined cystic tumor in the breast parenchyma with a 
white gelatinous material cut surface. 
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with occasional skin ulcers, skin retraction, or nipple 
discharge (1,12-14). For the previously reported cases, the 
lump of MCA appeared under the nipple and the areola 
of the breast; thus, some authors (15,16) considered that 
MCA might originate from the large lactiferous ducts of 
the nipple. However, for our case, MCA was about 38 mm 
from the nipple; thus, the location of MCA was not closely 
related to the nipple. DCIS was found adjacent to MCA 
in 18 cases, coexisting with IDC in five (7,12,13,16,17). In 
our case, MCA, IDC, and DCIS are all present. MCA was 
most frequently of a cystic nature with plentiful intra- and 
extra-cytoplasmic mucin. The neoplastic epithelial cells 
with bottom-placed nuclei formed a variety of structures, 
such as papillary, micropapillary, and tufting patterns. The 
cytological atypia can be either low or high grade. Other 
histological findings, such as squamous differentiation and 
sarcomatous component mixed with mucinous component 
can be present in the MCA (1,8,15,18).

Our MCA had a triple-negative phenotype, which was 
consistent with the majority of MCAs. However, two 
previous cases had ER expression (14,19) and received 
hormone therapy with tamoxifen, four had HER2 
expression (10,20-22), and one of them chose trastuzumab 
therapy (21). One case had basal-like immunophenotype 

that was positive for CK5/6 and EGFR (4). Two were 
positive for CK20 and CK7 (5,16); one was negative for 
both CK20 and CK7 (19). The Ki67 proliferation index 
varied from 5% to over 90%. And there were 14 patients  
had Ki67 index higher or equal to 30%, including  
our case. 

Only four cases of MCA had ipsilateral axillary lymph 
node metastasis. For mixed MCA and IDC cases, we 
were the first to report sentinel lymph node metastasis. 
Interestingly, the metastatic tumor cells were IDC cells 
instead of MCA cells, which suggested that the prognosis 
may be worse than that for pure MCA metastasis. Most 
patients, including the patient reported here, underwent 
radical mastectomy and ipsilateral axillary lymph node 
dissection and/or sentinel lymph node dissection. Ten 
received additional radiotherapy and/or chemotherapy. The 
duration of follow-up was from 3 months to 9 years. Only 
one had long-term focal recurrence (8), and all other cases, 
including ours, had a good prognosis without recurrence or 
distant metastasis.

The exact pathogenesis of this disease is unclear. Some 
investigators suggested that the neoplastic cells of MCA 
were transformed from the cells of DCIS by the processes 
of metaplasia (16), along with negative expression of ER 

Figure 3 Microscopy findings of the tumor (H&E staining). (A) Low magnification reveals a large cyst with abundant mucin; focal gray-
white solid areas are noted around it (×10). (B,C) Tall columnar neoplastic epithelial cells line the cystic wall and papillary or micropapillary 
structures, and the cells have a large amount of intracytoplasmic mucin and basally placed nuclei (×100). (D) A few clusters of neoplastic cells 
are seen within pools of extracellular mucin (arrows) (×100). (E) IDC (top left) and DCIS (lower left) near the MCA (right). Intermediate-
high grade DICS is commonly associated with comedonecrosis (×40). (F) At higher power, tumor cells show abundant apical cytoplasmic 
mucin and intermediate-grade nuclei. The nuclei are round, with inconspicuous nucleolus (×400). H&E, hematoxylin and eosin; IDC, 
invasive ductal carcinoma; DCIS, ductal carcinoma in situ; MCA, mucinous cystadenocarcinoma. 
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Figure 4 Immunohistochemical features of MCA (A-F: ×100). (A) Positivity for CK7. (B) Negativity for CK20. (C) Negativity for CDX2. (D) 
Negativity for CK5/6. (E) Negativity for P63. (F) Ki67 proliferation index is about 40%. Immunohistochemical features of MCA and IDC 
(G-I: ×40). (G) ER is negative in MCA (lower right) and strongly positive in IDC (top left). (H) PR is negative in MCA (right) and IDC (left). 
(I) HER2 is negative in MCA (lower right) and IDC (top left). MCA, mucinous cystadenocarcinoma; IDC, invasive ductal carcinoma; ER, 
estrogen receptor; PR, progesterone receptor. 
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Figure 5 Timeline of entire medical procedure of this case. 
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Table 1 Summary of clinical characteristics of 32 patients with MCA

Case/
reference

Age 
(years)

Family history/
medical history

Side Size (mm) Clinical manifestation pTNM (AJCC) Treatment Follow-up

1 (1) 54 No Right 190 Large mass with skin 
ulceration

T4bN1M0 M, LND (2/23) ANED, 24 months

2 (1) 67 No Right 23 Palpable mass T2N0M0 M, LND (0/12) ANED, 22 months

3 (1) 49 No Left 85 Palpable mass T3N0M0 M, LND (0/19), C, R ANED, 11 months

4 (1) 61 No Left 8 Mammographic mass T1bN0M0 Lu, LND (0/3) NA

5 (4) 41 No Left 70/50/25 Palpable mass T3N1M0 M, LND (3/14) ANED, 24 months

6 (5) 45 No Left 43 Palpable mass T2N0M0 M, LND, C, R ANED, 6 months

7 (6) 63 Lu, LND, C,  
R, in CB

Left 16 Palpable mass T1cN1M0 Lu, LND (2/13), C, R ANED, 48 months

8 (7) 58 M, LND, C,  
R, in CB

Left 45 Palpable mass T2N0M0 M, LND ANED, 6 months

9 (8) 68 No Left 62 Palpable mass T3N0M0 Lu, SLND ANED, 3 months

10 (8) 59 Lu, LND, SLND 
(itc+) in IB

Left 20 Palpable mass T1cN0 (i+) M0 Lu Alive with local 
recurrence after  

96 months

11 (9) 52 Lu in IB Right 65 Palpable mass T3N0M0 M, LND, C ANED, 12 months

12 (10) 59 No Left 9 Palpable mass T1bN0M0 PM, SLND, C ANED, 3 months

13 (11) 72 No Right 9 Mammographic mass T1bN0M0 PM, SLND, R ANED, 16 months

14 (12) 79 NA NA 60 Palpable mass, skin 
retraction, nipple 

deformity

T3N0M0 M 9 years DOR

15 (13) 91 No Left 75 Palpable mass, nipple 
inversion 

T3N0M0 M, LND (0/15), R 14 months DOR

16 (14) 69 No Left 20 Palpable mass, nipple 
discharge

T1cN0M0 M, LND (0/16), HT NA

17 (15) 96 No Left 20 Palpable mass T1cN1M0 Lu, LND 46 months DOR

18 (16) 65 No Right 30 Palpable mass T2N0M0 M, LND, C ANED, 8 months

19 (17) 55 ATH with BSO Right 25 Palpable mass T2N0M0 M, LND (0/12) ANED, 6 months

20 (18) 65 No Right 30 Palpable mass T2N0M0 Lu, LND ANED, 6 months

21 (19) 52 No Left 100 Palpable mass T3N0M0 M, LND (0/10), TMX ANED, 24 months

22 (20) 73 No Left 45 Palpable mass T2N0M0 M, LND (0/12) NA

23 (21) 55 No Left 20 Palpable mass T1cN0M0 M, SLND (0/3), C, R, 
TTZ 

ANED, 10 months

24 (22) 59 No Left 20 Screening 
mammography mass

T1c PM NA

25 (22) 50 No Left 22 Palpable mass T2 PM NA

26 (23) 74 No NA 100 Palpable mass T3N0M0 M, LND ANED, 2 years

27 (24) 51 No Right 40 Palpable mass T2N0M0 Lu NA

Table 1 (continued)
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Table 1 (continued)

Case/
reference

Age 
(years)

Family history/
medical history

Side Size (mm) Clinical manifestation pTNM (AJCC) Treatment Follow-up

28 (25) 61 No Left 30 Subareolar cystic lump T2N0M0 M, LND ANED, 6 months

29 (26) 62 No Right 56 Palpable mass T3N0M0 M, LND ANED, 5 months

30 (27) 68 D, AH Right 40 Palpable mass T2N0M0 M, LND (0/15) ANED, 21 months

31 (28) 66 No Right 25 Palpable mass T2N0M0 M, LND (0/17) ANED, 13 months

Our case 61 No Left 21 Palpable mass T2N1M0 M, SLND (1/4), LND 
(0/19), C

ANED, 10 months

MCA, mucinous cystadenocarcinoma; TNM, T-primary tumor, N-regional lymph nodes, M-distant metastasis; AJCC, American Joint 
Committee on Cancer; M, modified radical mastectomy; LND, lymph node dissection; ANED, alive with no evidence of disease; C, 
chemotherapy; R, radiotherapy; Lu, lumpectomy; NA, not available; CB, contralateral breast; SLND, sentinel lymph node dissection; IB, 
ipsilateral breast; PM, partial mastectomy; DOR, died of other reason; HT, hormonal therapy; ATH with BSO, abdominal total hysterectomy 
for myoma uteri along with bilateral salpingo-oophorectomy; TMX, tamoxifen; TTZ, trastuzumab; itc, isolated tumor cell clusters; D, AH, 
diabetes, arterial hypertension.

Table 2 Summary of pathological features of 32 patients with MCA

Case/reference Gross appearance IDC DCIS ER/PR/HER2 Ki67 CK7/CK20 MUC1/MUC5AC/MU6

1 (1) Solid and cystic − − −/−/NA 40% +/− NA

2 (1) Cystic − + −/−/NA 30% +/− NA

3 (1) Solid and cystic − + −/−/NA 70% +/− NA

4 (1) Solid, gray-brown − − −/−/NA 50% +/− NA

5 (4) Well-defined cystic − + −/−/− 50% +/− NA

6 (5) Solid and cystic − + −/−/− 50% +/+ +/+/−

7 (6) Solid and cystic − − −/−/− NA +/− NA

8 (7) Solid and cystic + + −/−/− 80% +/− NA

9 (8) Cystic − + −/−/− NA +/− NA

10 (8) Cystic − + −/−/− NA +/− NA

11 (9) Multilocular cystic − − −/−/− 10% +/− NA

12 (10) Irregular, solid and firm − + −/−/2+ 5% +/− +/+/−

13 (11) Solid and cystic − − −/−/− 30% +/− NA

14 (12) Solid and cystic + + NA NA NA NA

15 (13) Solid and cystic + + −/−/− 40% +/− NA

16 (14) Solid and cystic − + +/+/− NA NA NA

17 (15) Multilocular cystic − − −/−/− 35% +/− NA

18 (16) Cystic + + −/−/− 20.5% +/focally+ NA

19 (17) Unilocular cystic + + −/−/− >90% +/− NA

20 (18) Unilocular cyst − + −/−/− NA +/− NA

21 (19) Well-defined multilobular cystic − − +95%/−/− NA −/− NA

Table 2 (continued)
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and PR. However, the tumor cells of DCIS were strongly 
positive for ER in this case. Others suggested that, 
mucinous metaplasia of epithelial cells and large cystic 
transformation could lead to the formation of MCA in the 
intraductal papillary carcinoma (17). 

The incidence of the breast MCA is fairly low; thus, it 
should be distinguished from metastatic MCA from the 
ovary, pancreas, or appendix. Firstly, the detailed medical 
history of the patient and careful clinical examination of 
the abdomen and pelvis are necessary. The patient in this 
study underwent a general CT examination, and no tumor 
at other sites appeared at the same time as the breast mass 
was observed. Secondly, immunohistochemical staining 
with CK7 and CK20 is helpful for diagnosis. The MCA 
of ovary and pancreas is positive for CK7 and CK20; the 
appendix MCA is positive for CK20 but negative for CK7. 
The breast MCA is positive for CK7 and negative for 
CD20, which is consistent with our findings. Thirdly, the 
breast MCA needs to be differentiated from the breast MC. 
MC is characterized by clusters of tumor cells floating in 
an extracellular mucinous lake, and the cells are mild atypia 
and lack intracellular mucin. MC is positive for ER, PR, and 
CgA, and it has a low Ki67 ratio, different from the high 
proliferation index of MCA. 

Through discussion, we learned that the breast MCA 
and breast mixed MCA and IDC occurred mainly in 
postmenopausal women with a high Ki67 proliferation 
index and triple-negative expression pattern, but they had 

an excellent prognosis. Here, we present a case of mixed 
primary MCA and IDC of the breast and describe the 
results of histological examination, immunohistochemical 
staining and molecular detection in detail. Furthermore, 
we reviewed the literature and compare the clinical and 
pathological characteristics of the patient in this paper 
with others who had the breast MCAs. The differential 
diagnosis with other metastatic diseases is also introduced. 
Considering the molecular profile of triple-negative breast 
carcinoma, we used next generation sequencing to evaluate 
BRCA1 and BRCA2 mutation in the current case, but no 
mutation is found. Detailed genetic analysis of more cases 
could reveal the molecular basis of this rare tumor. The 
limitation of this article is that the aetiology of coexistent 
MCA and IDC is unknown.

Conclusions 

MCA of the breast is a rare tumor, especially when it is mixed 
with IDC. All these reports about MCA are case reports. 
MCA has unique morphological and immunohistochemical 
characteristics. Accurate diagnosis of primary breast MCA 
requires detailed clinical and imaging information, in 
conjunction with complete surgical resection, histological 
evaluation, and immunohistochemical analysis to exclude 
metastasis. The true biological behavior of mixed MCA and 
IDC requires a long-term follow-up and evaluation of more 
patients.

Table 2 (continued)

Case/reference Gross appearance IDC DCIS ER/PR/HER2 Ki67 CK7/CK20 MUC1/MUC5AC/MU6

22 (20) Lobulated cystic − + −/−/2+ NA +/− NA

23 (21) Solid and cystic − + −/−/2+ 30% +/− NA

24 (22) Multilocular cystic − − −/−/3+ NA NA NA

25 (22) Solid and cystic − − −/−/− NA NA NA

26 (23) Multilocular cystic − − NA/NA/NA 21.8% +/− NA

27 (24) Multilocular cystic − − −/−/NA NA +/− NA

28 (25) Unilocular cystic − − −/−/− NA +/− NA

29 (26) Solid and cystic − − −/−/− NA +/− NA

30 (27) Solid and cystic − − −/−/− NA +/− NA

31 (28) Solid and cystic − + −/−/− 60% +/− NA

Our case Well-defined multilobular cystic + + −/−/− 40% +/− +/focally+/−

+, positive; −, negative. MCA, mucinous cystadenocarcinoma; IDC, invasive ductal carcinoma; DCIS, ductal carcinoma in situ; ER, 
estrogen receptor; PR, progesterone receptor; NA, not available.
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