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ABSTRACT

Introduct ion:  Although many studies have already investigated breast car-
cinoma, they have mainly focused on the most common types. Therefore, there is 
a lack of information about the rarer ones, such as mucinous breast carcinoma (MBC).

Aim:  To summarize the knowledge gained so far about the epidemiology, eti-
ology, prognostic factors, pathomorphological changes, and treatment of MBC 
and to present its characteristics based on original data.

Mater ia l  and  methods :  A PubMed literature review was conducted. Tissue 
samples from 1122 patients with suspected or diagnosed breast carcinoma were 
analyzed. Tumor types were identified using hematoxylin and eosin staining, and 
immunohistochemistry was used to assess estrogen (ER), progesterone (PR), and 
HER2/neu receptor expression.

Resul t s  and  discuss ion:  The review identified pure MBC (PMC) and mixed 
MBC (MMC) as two subtypes of the tumor. Our results showed that PMC was the 
dominant subtype. PMC patients were older at the time of the diagnosis than 
MMC. None of the females had distant metastases and only two presented with 
positive lymph node status. ER expression without PR expression was recognized 
in three cases, HER2 in four, and both ER and PR in fourteen. Patients with 
PMC showed more frequent expression of ER and PR than those with MMC.

Conclus ions :  Overall, this study focused on the importance of subtype differ-
entiation and the evaluation of clinical features in determining prognosis and se-
lecting appropriate therapy for MBC. Additionally, we indicated factors that may 
influence patient prognosis such as hormonal status, lymph node involvement 
and age.
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1. INTRODUCTION 

Breast carcinoma (BC) currently remains the most diagnosed 
cancer among the female population worldwide1 and in 2021 
caused over 670,000 deaths worldwide2 with 69,406 in Po-
land alone.3 Many authors have already widely described 
more common types of this carcinoma, especially invasive 
ductal carcinoma (IDC), responsible for nearly 80% of all BC 
cases.4 However, only a few have investigated the topic of 
other types. It is crucial to investigate rarer subtypes of BC, 
as it may help to confirm new prognostic factors, enabling 
more efficient treatment and thus ensuring a more favorable 
prognosis for affected patients. 

1.1. Classification, epidemiology, and etiology of mucin-
ous breast carcinoma (MBC)
Over 20 subtypes of breast carcinomas can be distinguished, 
mucinous breast cancer (MBC) being one of them; it accounts 
for 1 to 6% of all BC cases5 and 2.4% of all infiltrating BCs.4

The World Health Organization (WHO) has classified MBC 
as a type of BC characterized with the presence of over 50% 
mucous components. MBC is also known as colloid or gelat-
inous carcinoma6 and these terms perfectly describe the un-
solid character of this cancer. The size of the tumor varies 
between 1 to 20 cm. Microscopically, MBC is characterized 
by clusters of tumor cells floating in lakes of extracellular mu-
cin.7 MBC can be divided into two subtypes: pure mucinous 
breast cancer (PMC) and mixed mucinous breast cancer 
(MMC). PMC is defined as MBC containing ≥90% mucinous 
components while MMC contains between 50% to 90%.8 In 
some HER2-positive PMC cases, signet-ring cells may be ob-
served, typically showing intracellular mucin accumulation.9

Worth noticing is the greater ability of MMC to metastas-
ize to the lymph nodes which could be correlated with 
a poorer prognosis than in PMC (Table 1).

PMC can be divided into two groups: hypocellular MBC 
and hypercellular MBC. The main difference between them 
is the cellular component of the tumor. In hypocellular PMC 
the cellular structure consists of less than 50% of tumor mass, 
while in hypercellular it is ≥50%. However, in both subtypes 
the mucinous component should represent over ≥90%.5,7,13

Authors have indicated that in hypocellular MC there are 
larger quantities of extracellular mucin than in the hypercel-
lular type, while in the hypercellular type, neuroendocrine 
differentiation is more frequent than in the hypocellular 
type.14 BCs with mucinous features, but with under 50% of 
the component are called IDC with mucinous features.15

MMC is also divided into two groups: mixed MMC 
(mMMC) with 50–90% of mucinous components and partial 
MMC (pMMC) with 30–50% of mucinous components.15

As previously mentioned, there are many differences 
between PMC and MMC but they also share common pat-
terns. Firstly, both are diagnosed mainly in postmenopausal 
women with a median age of 70–71 years old16,17 and are rare 
in populations below 35 years old.17 What is more, although 
the prognosis for MMC is worse than for PMC, in both sub-
types it is still more favorable in comparison with IDC.15

The etiology of MBC, which is similar to other carcino-
mas, remains uncertain and is multifactorial. Some authors 
connect their development with lifestyle and hormonal or 
reproductive factors.18 Contrarily, some authors suggest that 
hormonal changes such as late menarche or early menopause, 
and childlessness are less important for the carcinogenesis of 
MBC in comparison with other breast carcinomas.19

1.2. The risk factors and prognosis for mucinous breast 
carcinoma (MBC) 
The principal prognostic factors used to establish patient 
outcomes include lymph node involvement and tumor oper-
ability. Other factors associated with a poorer prognosis are 
higher T classification, higher nuclear grade, HER2 gene 
amplification, bone marrow metastases, age over 60 at dia-
gnosis, inability to undergo adjuvant therapy, and single 
marital status.20,21 Generally, MBC is associated with a favor-
able prognosis.8 The five-year disease-free survival rate ranges 
between 94% and 95%5,17 while the ten-year disease-free sur-
vival rate is estimated at 94%.22 Recurrence is rare, and meta-
stases, observed in approximately 15% of patients, most of-
ten involve the axillary lymph nodes and are correlated with 
poorer prognosis.11 Metastases occur in 15–32% of MMC pa-
tients and 11.1% of PMC cases, which indicates a greater 
metastatic potential of MMC.7

Table 1. The main differences between PMC and MMC.

Comparable feature Pure mucinous breast carcinoma (PMC) Mixed mucinous breast carcinoma (MMC)

Mucinous components Consists of ≥90% mucinous components8 Consists of 50–90% of mucinous components8

Molecular subtype The majority is luminal A molecular subtype (61.8%)7 The majority is luminal B molecular subtype (61.8%)7

Prognosis
Generally, better prognosis than MMC;7 more favorable 

especially in hypocellular subtype10

Cancer progression Slower growth11,12 Greater capacity to metastasize to the lymph nodes 
(31.6% vs 11,1%)7

Treatment
In this type, mastectomy is more frequent (32.9% (MMC) 
vs 11.1% (PMC);7 more frequently adjuvant chemotherapy 

is introduced 
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1.3. The course of the disease, symptoms, and diagnostic 
process
MBC grows slowly6 without causing any alarming symptoms 
at the beginning, which is associated with their larger size at 
the moment of the diagnosis.18 On self-examination in the 
later stages of MBC development, the patient can feel a firm 
or solid, palpable mass in the breast.23 Further diagnostics 
include ultrasonography (USG), mammography, magnetic 
resonance imaging (MRI), and as a form of definitive con-
firmation, biopsy. On mammography and ultrasound, it typ-
ically presents as a round mass with well-defined margins 
and the absence of microcalcification.7 Suspicious mammo-
graphic findings might be precluded by large amounts of mu-
cin.24 In ultrasonography, echogenicity may serve as a useful 
parameter for subtype determination.18 MRI may be useful in 
distinguishing MBC from benign lesions such as fibroadeno-
mas and low-grade phyllodes tumors.7 In recent times, there 
have been endeavors to incorporate biomarkers, including 
HER2, Ki-67 (tissue markers), CA-15-3, and CA-125 (serum 
biomarkers), into diagnostic procedures and to utilise them 
for the estimation of patients’ prognoses.25

1.4. Treatment possibilities 
The most common treatment for both types of MBC is breast-
conserving surgery, which is performed in 78.3% of all MBC 
patients.7 The newer approach also includes postoperative ra-
diotherapy treatment, which is especially beneficial in popu-
lations over 65 years old.26 Chemotherapy is more frequently 
introduced for patients with MMC rather than PMC.7 This 
treatment is advised amongst patients with negative lymph 
node status and with T2 status. Contrarily, adjuvant chemo-
therapy can be omitted in case of positive lymph node status 
if tumors are smaller than 1 cm.27 The last treatment option 
is hormonal therapy which is efficient for both MMC and 
PMC and is recommended in patients with negative lymph 
node status and hormone receptor-positive tumors. In cases 
with positive lymph node status or with one or more meta-
stases in a size larger than 2 mm, hormonal therapy is not 
advised and chemotherapy should be introduced.28

2. AIM

The aim of this study is to assess and analyze the histopath-
ological characteristics of mucinous breast cancer.

3. MATERIAL AND METHODS

The analyzed material consisted of 1122 tissue samples ob-
tained from patients treated for breast cancer, all assessed by 
one center – the Department of Pathology, Military Medical 
Institute in Warsaw. No specific inclusion or exclusion cri-
teria were applied. The samples were derived from biopsies, 
excisional biopsies of primary breast cancer, and modified 
radical mastectomy. All samples were fixed in 10% phosphate 
buffered formalin. After 24 hours, the material was dehydrated 

in alcohol solution of increasing concentrations and paraffin 
blocks were cut into 4-µm thick slices. The examined samples 
were stained with haematoxylin and eosin and graded separ-
ately by two pathologists according to the WHO classifica-
tion and grading systems. Histological analysis revealed that 
MBC was identified in 24 of the 1122 samples. The diagnosis 
of MBC was established based on characteristic microscopic 
features, including the presence of monomorphic tumor 
cells that manifest in substantial clusters, with minimal ex-
tracellular mucus, though at times, mucus is present within 
the cells. Additional diagnostic features of MBC included 
the presence of polymorphic cells dispersed in small groups, 
accompanied by abundant extracellular mucin. Immunohis-
tochemical staining with various antibodies was performed 
to evaluate the expression of ER, PR and HER2 receptors. 
The expression of ER and PR was considered positive when 
more than 10% of nuclei were stained; results between 1% 
and 10% were classified as weakly positive and absence of 
staining was considered negative. HER2 expression was de-
termined using the HerceptTestTM imaging system (Code: 
K5204, DAKO, Santa Clara, USA).

4. RESULTS

Twenty-four cases of mucinous breast cancer represented 
2.1% of all 1122 analysed breast cancer samples. The age of 
the patients ranged between 35 and 88 years, with a mean 
age of 66.5 years. One sample was derived from core needle 
biopsy, while the remaining samples were obtained from 
postoperative material. Fourteen tumors were detected in 
the right breast and ten tumors were detected in the left.

The mucinous component was classified as high grade (G3) 
in two cases, while 22 were classified as intermediate grade 
(G2). Tumor size ranged from 0.6 cm to 4.0 cm with a mean 
size of 2.2 cm. Twenty-two of the 24 tumors showed no nodal 
involvement (pN0), one was classified as pN1 (metastases in 
1 out of 10 lymph nodes) and one as pN2 with 7 out of 10 lymph 
nodes involved. In five cases assessed as pN0, the number of 
examined lymph nodes was not specified. None of the cases 
showed evidence of distant metastases (M1). In ten cases, 
distant metastases were absent (M0), while in fourteen cases, 
metastatic status could not be evaluated (MX). Receptor status 
was also assessed. Fourteen patients showed expression of both 
ER and PR, three were ER-positive only and seven were neg-
ative for both ER- and PR. HER2 expression was detected 
in four samples.

Among the 24 cases, 6 were classified as the mixed type. 
Five of these were graded as G2 and one as G3. Tumor size 
in the mixed-type group varied from 1.8 to 4.0 cm (mean 
size 2.5 cm). Among 18 cases of pure mucinous carcinoma 
17 were assessed as G2 and one as G3. Their size ranged from 
0.6 cm to 4.0 cm, with a mean size of 2.1 cm. Regional lymph 
node status was assessed as pN2 in one mixed-type case (7 of 
10 lymph nodes involved) and as pN1 in one pure-type case. 
In the mixed-type group, five out of six cases were MX and 
one was M0. In the pure-type group, nine cases were MX 
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and the other nine were M0. Four mixed-type cases showed 
ER expression, three showed PR expression and two were 
HER2-positive. Thirteen of the pure type were ER-positive, 
11 were PR-positive and two showed HER2 expression.

5. DISCUSSION

The following study was conducted on a group of 24 patients 
with MBCs selected from 1122 patients with invasive breast 
cancer. A thorough analysis of histopathological and clinical 
features was performed, including the purity of MBC, histo-
logical grade, primary tumor size, regional lymph node 
status, metastatic status and immunohistochemical breast 
cancer profile.

MBC is a rare subtype of cancer accounting for 1–6% of 
breast carcinomas. In this study, the incidence rate of MBC 
was 2.1%. PMC is generally more frequent than MMC (80% 
vs. 20% of all MBCs, respectively).5 Our results showed a sim-
ilar distribution with 75% classified as PMC and 25% as MMC.

MBC occurs more frequently in older postmenopausal 
women,20 and is typically associated with presenting with 
a higher mean age at diagnosis compared with no special type 
(NST) breast carcinomas.29 Only about 1% of patients are dia-
gnosed with MBC before the age of 35 years.17 In the present 
study, the mean age at diagnosis was 66.5 years, slightly 
lower than the median age of 70–71 reported in most previ-
ous studies,16,17 although some authors have described a con-
siderably younger age at MBC diagnosis.13 PMC tends to oc-
cur at a younger age than MMC.7 However, other studies 
have not found a significant difference in the age of dia-
gnosis between the two subtypes.11,16 This is worth mention-
ing, as the age at diagnosis is considered the second most 
important prognostic factor after nodal status.7

The tumor size of MBC ranged from 0.6 cm to 4.0 cm 
with a mean size of 2.2 cm, whereas the mean tumor size of 
all 1122 studied samples was 1.9 cm. In this study, the pure 
and mixed subtypes of MBC demonstrated relatively similar 
sizes, with mean maximal diameters of 2.1 cm and 2.5 cm, 
respectively. The small sample size limits conclusions re-
garding size differences between the two subtypes. In gen-
eral, the pure subtype is considered to grow more slowly and 
therefore tends to have a smaller diameter.16 The impact of 
tumor size on survival remains a matter of debate. It may 
not be significant in the American Joint Committee of Can-
cer (AJCC) staging system as a large portion of the tumor 
volume consists of mucin.23 Nevertheless, some authors re-
gard tumor size as an independent prognostic factor.17

Almost all cases of MBC were graded as G2, with the 
exception of two cases classified as G3. These findings are 
consistent with the previous reports indicating that MBC is 
usually moderately differentiated and rarely poorly differen-
tiated.4

The incidence of lymph node metastases in MBC is rel-
atively low. Zhang et al. reported nodal involvement in ap-
proximately 12% of cases,16 whereas in the present study the 
rate was lower (8.3%). It is important to note that nodal 

involvement is associated with a less favorable 5-year dis-
ease-free survival (DFS) and overall survival (OS), and in 
some studies it is considered the most important prognostic 
factor.7,17 Lymph node metastases are considerably more 
common in MMC than in PMC with rates ranging from 45–
64% for MMC and 2–14% for PMC.5 Among other factors, 
this difference contributes to the better prognosis in PMC 
cases. The existing literature does not provide consistent 
evidence for whether lymph node metastases are directly re-
lated to tumor size.7,17,29 None of the investigated cases in 
this study showed evidence of distant metastasis (M1), which 
is consistent with findings from other reviews.23,24 A retro-
spective analysis of 11,400 PMC cases revealed distant meta-
stases in only 2% of patients.17

Previous studies have demonstrated a strong association 
between MBC and hormone receptor expression,7 which is 
consistent with our findings; PR positivity was observed in 
58.3% of cases and ER positivity in 70.8%. According to the 
latest NCCN guidelines, the recommended management of 
hormone receptor-positive tumors without nodal metastases 
includes adjuvant endocrine therapy. However, such therapy 
may be avoided when the tumor measures less than 1 cm, 
should be considered if the tumor size is between 1–2.9 cm 
and is strongly recommended for tumors larger than 3 cm. 
In cases with nodal involvement, chemotherapy may be ad-
ded to the treatment regimen. HER2/neu overexpression 
was relatively low, detected in 16.7% of MBCs, which is con-
sistent with published data.5,16 In rare cases of HER-2 over-
expressing MBC, neoadjuvant therapy with trastuzumab, 
pertuzumab has been shown to be effective.7

6. CONCLUSIONS

(1) Mucinous breast cancer (MBC) is a rare type of breast 
cancer, more commonly found in older females. 

(2) It is typically diagnosed early, grows slowly, and rarely 
involves lymph nodes or distant metastases. 

(3) While the role of tumor size in disease prognosis remains 
controversial, nodal involvement possibly could be re-
cognized as a key prognostic factor. 

(4) The relationship between tumor size and nodal involve-
ment is still unclear. 

(5) MBC commonly shows hormone receptor expression, 
supporting the use of adjuvant endocrine therapy. 

(6) HER2/neu overexpression is relatively rare but can be ef-
fectively treated with targeted therapies. 

(7) The most significant limitation of this study is the small 
sample size.
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