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==Breast cancer (BC) is the most common type of 
cancer found among women worldwide and has het-
erogeneity as one of the most important features.1 BC 
heterogeneity can be seen in both classic histopatho-
logical characterization and molecular classification. 
BC consists of various conditions characterized by 
different pathological and biological features, clini-
cal presentation and behavior, treatment responses, 
and outcomes. According to the World Health Or-
ganization (WHO) classification, BC can be classi-
fied in up to 21 different histological types based on 
varying patterns of morphologic features, growth, and 

architecture. Invasive ductal carcinomas (IDC) are 
the most common types of BC and are responsible 
for approximately 60% to 75% of all breast cancers, 
whereas 25% of breast cancers are special subtypes.2 

Although clinical, pathological, and epidemio-
logical differences between ductal and lobular carci-
nomas have been examined in several studies, rarer 
histologic types of BC like mucinous, tubular, 
medullary, and papillary carcinomas are poorly 
known.3 Our understanding of these subtypes is pri-
marily based on several case reports, small clinical 
series, and numerous population-based studies.4  The 
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objective of this study was to reveal different fea-
tures, subtypes, stage, size, lymph node status, mo-
lecular subtype, and treatment choice of rarely seen 
types of BC. Evaluations of these differences may 
provide valuable insight into nature, clinical features, 
and treatment interventions in these rare tumors. 

 MATERIAL AND METHODS 
PATIENTS AND METHODS  
We retrospectively screened patients who were diag-
nosed with BC at Dicle University Department of 
Oncology, between July 2010 to June 2018. The clin-
icopathological data were collected from the hospi-
tal database. A total of 1,500 patients were screened; 
1,156 patients had IDC, 177 had invasive lobular car-
cinoma, 80 had ductal carcinoma in situ, and 97 pa-
tients had rare histologic subtypes of BC. These 97 
patients with micropapillary, cribriform, mucinous, 
papillary, tubular, apocrine, metaplastic, medullary, 
and myoepithelial subtypes of BC were included in 
the study. Patients with IDC, invasive lobular carci-
noma, malign phyllodes, ductal carcinoma in situ, 
and stage IV were excluded. Histological types were 
classified according to the WHO classification crite-
ria. Age at diagnosis, tumor location, tumor sizes, ax-
illary lymph node status, histological type, hormone 
receptor status, molecular types, tumor node metas-
tasis (TNM) stages, cancer grades, and treatment 
modality were evaluated. The study was approved by 
the local Ethics Committee and was conducted in ac-
cordance with the Helsinki Declaration and Ethical 
principles, 1996 (permission: 300/2018). 

IMMuNOHISTOCHEMICAL CRITERIA  
In this study, estrogen receptor (ER) and proges-
terone receptor (PR) were accepted as positive if nu-
clear staining was observed in at least 1% of tumor 
cells and if there was a high presence of Ki-67 ex-
pression in more than 20% of tumor cells.5  Human 
epidermal growth factor receptor 2 (HER2) staining 
was classified as negative if the score was 0 and 1+, 
whereas score 3+ was accepted as positive. Fluores-
cence in situ hybridization was used to confirm the 
presence of HER2 when the scores were more than 
2.6 Molecular subtypes of BC were described based 
on the expression of  ER/PR, HER2, and Ki-67: lu-

minal A if ER/PR(+), low Ki-67 and HER2(-); lumi-
nal B if ER/PR(+) and either Ki-67 value was high 
or HER2 was overexpressed; triple-negative or basal-
like if ER/PR(–) and HER2(–); HER2 positive if 
ER/PR(–) and HER2(+). 

TREATMENT 
Modified radical mastectomy (MRM) or breast-con-
serving surgery (BCS) and, if required, axillary sen-
tinel lymph node biopsy or complete lymph node 
dissection were performed. Systemic adjuvant ther-
apy was recommended according to the guidelines. 
Chemotherapeutic interventions included anthracy-
cline-containing or non-anthracycline-containing reg-
imens. Also, endocrine therapy, including tamoxifen 
or an aromatase inhibitor, or an aromatase inhibitor 
after tamoxifen was used. 

STATISTICAL ANALYSIS 
Statistical analyses were performed using SPSS ver-
sion 19.0 software. Chi-square (χ2) test was em-
ployed to assess the association between 
clinicopathological characteristics and histological 
subtype. Disease-free survival (DFS) was defined 
from the date of diagnosis until any event related to 
BC or death from any cause. Overall survival (OS) 
was defined from the date of diagnosis to the date of 
the last follow-up visit or death from any cause. Ka-
plan–Meier curves were used to estimate survival, 
and the log-rank test was employed to compare dif-
ferences between various BC subtypes. P-value of 
less than 0.05 was considered statistically significant. 

 RESuLTS 
Among 97 patients studied, 94 (96.9%) patients were 
female, and 3 (3.1%) were male. Male patients had 
micropapillary, mucinous, and papillary histological 
subtypes. The characteristics of patients, according 
to histological subtype, are shown in Table 1. The 
median age of the patient varied according to the his-
tological type of the BC. The median age of cribri-
form and mucinous cases was 41 and 45 years, 
respectively, while cases with papillary subtype had 
the highest median age (64.5 years). No differences 
between tumor (T) stages in different subtypes were 
observed (p=0.625). Despite this insignificance, 
44.4% of metaplastic and 38.5% of mucinous carci-
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Micropapillary Cribriform Mucinous Papillary Tubular 
N=24 (%) N=15 (%) N=13 (%) N = 10 (%) N = 9 (%) 

Age median (min-max) 51.5 (25-84) 41 (23-73) 45 (34-88) 64.5 (41-79) 51 (33-69) 
Tumor location± 13 (54.2) 6 (40) 4 (30.8) 4 (40) 4 (44.4) 

Right 
Menopause status* 
Postmenopause 11 (45.8) 3 (20) 6 (46.2) 5 (50) 4 (44.4) 
Median tumor size (cm)  
(min-max) 4.5 (1.2-15) 2.5 (1-7) 5 (1.5-8) 2.5 (1-13) 3.8 (1.3-8) 
Tumor stage  
T1 4 (16.7) 4 (26.7) 1 (7.7) 4 (40) 2 (22.2) 
T2 12 (50.0) 10 (66.7) 7 (53.8) 3 (30) 4 (44.4) 
T3 5 (20.8) 1 (6.7) 4 (30.8) 2 (20) 3 (33.3)  
T4 3 (12.5) 0 (0) 1 (7.7) 1 (10) 0 (0  
Nodal stage  
N0/NX 5 (20.8) 9 (60) 6 (46.2) 7 (70) 3 (33.3) 
1-3 positive 4 (16.7) 5 (33.3) 1 (7.7) 1 (10) 4 (44.4)  
≥4 positive 15 (62.5) 1 (6.7) 6 (46.2) 2 (20) 2 (22.2) 
AJCC stage 
1 2 (8.3) 4 (26.7)  1 (7.7) 4 (40) 0 (0) 
2 5 (20.8) 10 (66.7) 6 (46.2) 3 (30) 6 (66.7) 
3 17 (70.8) 1 (6.7) 6 (46.2)  3 (30) 3 (33.3)  
ER status 
Positive 16 (66.7) 15 (100) 12 (92.3) 8 (80) 9 (100) 
PgR status 
Positive 16 (66.7) 13 (86.7) 12 (92.3) 7 (70) 9 (100) 
HER2 status 
Positive 11 (45.8) 2 (13.3) 1 (7.7) 2 (20) 1 (11.1) 
Ki- 67 ≥%20 
Yes 15 (62.5) 4 (26.7) 3 (23.1) 5 (50) 0 (0) 
Molecular type 
Luminal A 9 (37.5) 11 (73.3)  9 (69.2) 6 (60) 8 (88.9) 
Luminal B 9 (37.5) 4 (26.7) 4 (30.8) 2 (20) 1 (11.1) 
HER2/ER 6 (25)  0 (0) 0 (0) 1 (10) 0 (0) 
Basal Like/Triple negative 0 (0) 0 (0) 1 (10) 0 (0) 0 (0) 
Type of Surgery  
BCS 3 (12.5) 7 (46.7) 1 (7.7) 5 (50) 4 (44.4) 
Mastectomy 21 (87.5) 8 (53.3) 12 (92.3) 5 (50) 5 (55.6) 
Radiotherapy 
Yes 22 (91.7) 12 (80) 9 (69.2) 8 (80) 8 (88.9) 

TABLE 1:  Characteristics of patients according to histological subtype.

continued   →
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nomas were larger than 5.0 cm in size at the time of 
diagnosis, while 40% of papillary carcinomas were 
smaller than 2.0 cm. Lymph node positivity differed 
between various subtypes (p=0.029). Most of the 
cribriform, metaplastic, and papillary cases (60%, 
66.7%, and 70%, respectively) were diagnosed with-

out lymph node involvement. On the other hand, 
apocrine (79%) and micropapillary (75%) tumors 
mostly presented with nodal involvement. The clini-
cal stages were also significantly different among the 
subtypes (p=0.008). While medullary (75%), tubular 
(66.7%), and cribriform (66.7%) subtypes were more 

Apocrine Metaplastic Medullary Myoepithelial Total 
N = 8 (%) N = 9 (%) N = 8 (%) N = 1 (%) N = 97 (%) 

Age median (min-max) 47 (36-86) 57 (31-72) 54.5 (31-83) 45 49 (23-89) 
Tumor location± 
Right 4 (50) 4 (44.4) 2 (25) 1 (100) 42 (43.3) 
Menopause status* 
Postmenopause 3 (37.5) 4 (44.4) 4 (50) 1 (100) 41 (43.6) 
Median tumor size (cm) (min-max) 2.7 (1-7) 3.5 (1-9) 2.45 (1.7-8) 5 3.5 (1-15) 
Tumor stage  
T1 2 (25) 2 (22.2) 1 (12.5) 0 (0) 20 (20.6) 
T2 5 (62.5) 3 (33.3) 6 (75) 0 (0) 50 (51.5) 
T3 1 (12.5) 4 (44.4) 1 (12.5) 1 (100) 22 (22.7) 
T4 0 (0) 0 (0) 0 (0) 0 (0) 5 (5.2) 
Nodal stage  
N0/NX  2 (2) 6 (66.7) 3 (37.5) 1 (100) 42 (43.3) 
1-3 positive 1 (12.5) 1 (11.1) 5 (62.5)  0 (0) 22 (22.7) 
≥4 positive 5 (62.5) 2 (22.2 0 (0) 0 (0) 33 (34) 
AJCC stage  
1  0 (0) 2 (22.2) 1 (12.5) 0 (0) 14 (14.4) 
2  3 (37.5)  5 (55.6) 6 (75) 1 (100) 45 (46.4) 
3 5 (62.5) 2 (22.2) 1 (12.5) 0 (0) 38 (39.2) 
ER status 
Positive 2 (25) 0 (0) 1 (12.5) 0 (0) 63 (64.9) 
PgR status 
Positive 1 (12.5)  0 (0) 0 (0) 0 (0) 58 (59.8) 
HER2 status 
Positive 6 (75) 3 (33.3) 4 (50) 0 (0) 30 (30.9) 
Ki- 67 ≥%20 
Yes 6 (75) 8 (88.9) 7 (87.5) 1 (100) 49 (50.5) 
Molecular type 
Luminal A 1 (12.5)  0 (0) 1 (12.5)  0 (0) 45 (46.4) 
Luminal B 1 (12.5) 0 (0) 0 (0) 0 (0) 21 (21.6) 
HER2/ER 5 (62.5) 3 (33.3) 4 (50) 0 (0) 19 (19.6) 
Basal Like/Triple negative 1 (12.5) 6 (66.7) 3 (37.5) 1 (100) 12 (12.4) 
Type of Surgery 
BCS 4 (50) 2 (22.2) 4 (50) 1 (100) 31 (32) 
Mastectomy 4 (50) 7 (77.8) 4 (50) 0 (0) 66 (68) 
Radiotherapy 
Yes 6 (75) 5 (55.6) 7 (87.5) 1 (100) 78 (80.4) 

TABLE 1:  Characteristics of patients according to histological subtype (continued).

ER: Estrogen receptor, PR: Progesterone receptor, BCS: Breast conserving surgery. 
±One of micropapillary tumor was bilaterally. 
*The number of female patients was 94. 
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often diagnosed at stage II, micropapillary (70.8%), 
and apocrine (62.5%) subtypes were mostly diag-
nosed at stage III. 

The subtypes showed different molecular fea-
tures. All of the mucinous, tubular, and cribriform tu-
mors were found in the luminal group, whereas 75% 
of micropapillary and 80% of papillary tumors were 
in the luminal group. Medullary, metaplastic, apoc-
rine, papillary, and myoepithelial tumors consisted of 
basal-like or triple-negative subgroups. HER2-en-
riched tumors included 62.5% of apocrine, 50% of 
medullary, and 25% of micropapillary subtypes. 

TREATMENT 
Treatments received by the patients are shown in Ta-
bles 1 and 2. A total of 66 (68%) patients underwent 
MRM, and 78 (80.4%) patients received radiother-
apy. Seventy-nine (81.4%) patients received adjuvant 
therapy, five (5.2%) of the patients received adjuvant 
endocrine therapy alone, and 67 (69.1%) patients re-
ceived anthracycline-containing chemotherapy. 
There were no significant differences recorded be-
tween the subtypes according to adjuvant treatment 
choices (p = 0.638). Endocrine treatment options are 
shown in Table 2. 

PATIENTS SuRvIvAL 
During the follow-up period, disease recurrence was 
observed in 20 (20.6%) patients, and 16 (16.5%) 
deaths had occurred. Locoregional relapses were ob-
served in 5 (5.1%) patients, and distant metastases 
were observed in 15 (15.5%) patients. DFS and OS of 

the patients showed marginal statistical significance 
(p=0.086, p=0.085, respectively) according to the 
tumor subtypes. Also, the DFS and OS of the patients 
were evaluated individually according to the stage for 
histological subtypes (Figure 1 and Figure 2).  

 DISCuSSION 
The less frequent histological types of BC are differ-
ent from ductal carcinoma in terms of age at diagno-
sis, stage, and grade distribution. Also, incidence and 
survival rates are different in uncommon breast tu-
mors.7 Treatment of uncommon breast tumors has 
rarely been studied because of associated challenges 
in obtaining sufficient numbers of patients in each 
subtype. 

Previous studies have documented the age dis-
tribution of different histological types of BC. For in-
stance, Li et al. showed that papillary carcinoma 
cases were in the oldest age (65.8 years); this finding 
is consistent with the results in our study (64.5 years). 
Medullary carcinoma cases had the youngest age 
(52.8 years) among all subtypes in the study by Li et 
al., but 54.5 years in the current study, whereas crib-
riform and mucinous subtypes had the youngest me-
dian age (41 and 45 years, respectively).3 This 
difference may be attributed to genetic factors/pre-
dispositions and the relatively low number of patients 
in the current study. 

Invasive micropapillary carcinomas well-known 
for its lymphotropic nature. It tends to present at a lo-
cally advanced stage. Lymph node metastases (44-

168168168

Endocrine Therapy N (%) Adjuvant Chemotherapy N (%) 
None Tamoxifen Aromatase inhibitor None Anthracycline-containing Non-Anthracycline-containing 

Chemotherapy N (%) Chemotherapy N (%)
Micropapillary 7 (29.2) 10 (41.6) 7 (29.2) 5 (20.8) 17 (70.8) 2 (8.3) 
Cribriform 0 12 (80) 3(20) 2 (13.3) 12 (80) 1 (6.7) 
Mucinous 1 (7.7) 7 (53.8) 5 (38.5) 3 (23.1) 9 (69.2) 1 (7.7) 
Papillary 2 (20) 4 (40) 4 (40) 7 (70) 3 (30) 0 
Tubular 0 5 (55.6) 4 (44.4) 2 (22.2) 7 (77.8) 0 
Apocrine 6 (75) 0 2 (25) 1 (12.5) 6 (75) 1 (12.5) 
Metaplastic 9 (100) 0 0 2 (22.2) 6 (66.7) 1 (11.1) 
Medullary 7 (87.5) 0 1 (12.5) 1 (12.5) 6 (75) 1 (12.5) 
Myoepithelial 1 (100) 0 0 0 1 (100) 0 

TABLE 2:  Adjuvant treatment according to histological subtype.



Nadiye AKDENİZ et al. J Oncol Sci. 2020;6(3):164-72

169169169

100%) and lymphatic invasion (35-75%) were fre-
quently described in some studies.8 We noticed a high 
(79.2%) lymph node positivity. A previous study re-
ported hormone receptor (HR) positivity in  approx-
imately 66% of the patients and the HER2-positivity 
in about 50% of the patients.9 These findings were 
corroborated in our findings wherein 75% of the 
cases were in the luminal group, but 25% of the cases 
had HER2 positivity. Despite the association with an 
unfavorable outcome, the standard treatment for in-
vasive micropapillary carcinoma is the same as for 
IDC. In the current study, 70.8% of patients received 
anthracycline-containing chemotherapy and en-

docrine therapy. Nine recurrences were observed, and 
six deaths were reported. 

Cribriform carcinomas were reported in about 
0.1% to 0.6% of all breast cancers.7 We observed 
cribriform carcinoma in 1% of all patients. Cribri-
form carcinoma shows axillary lymph node metas-
tases in approximately 10% of the cases, higher ER 
and PR positivity, lower proliferation indices, and im-
proved survival rates.10 In our study, 60% of patients 
with this subtype were diagnosed with lymph node-
negative disease, and all patients were in the luminal 
group. Colleoni et al., in their study, documented that 
favorable histotypes of luminal tumors like cribriform 

FIGURE 1: Disease-free survival according to histological subtypes for stage 2 (A) and 3 (B).

FIGURE 2: Overall survival according to histological subtypes for stage 2 (A) and 3 (B).



subtype might be treated with endocrine therapy or fol-
lowed without treatment. However, chemotherapy and 
radiotherapy may still be considered for high-risk pa-
tients.11 All patients with cribriform subtype received 
endocrine therapy in the current study. During the fol-
low-up period, recurrence was reported in only one 
case, and no recurrence was seen in other cases on the 
routine follow-up. 

Mucinous carcinoma, another rare subtype of BC, 
accounts for up to 1-6% of all BC.12 We found 0.9% of 
all patients in our study affected with mucinous carci-
noma. The tumor size may vary from non-palpable to 
20 cm. They are in the luminal subtype and are usually 
detected at an early stage with low histologic grade.12 In 
our study, tumor sizes were greater than 5.0 cm in 
38.5% of cases. More than 50% of patients reported 
tumor stage I and II. As documented in the literature 
also, we found all our cases in the luminal group. Ad-
juvant treatment of this subtype included chemother-
apy, radiotherapy, and/or hormonal replacement 
therapy depending on the histopathology and lymph 
node involvement. Since most cases show positive hor-
monal status, hormonal status should be reevaluated in 
the case of negative receptor expression.13 If hormone 
receptor negativity is confirmed, patients should be 
treated like those with usual breast cancer histology. In 
our study, the majority of the patients received 
chemotherapy and endocrine therapy due to larger 
tumor sizes and lymph node involvement. 

Papillary carcinoma was diagnosed at older 
ages, with a median age of 65-70 years, and 3.5% of 
cases were males.3,14  Of the ten studied cases, only 
one was male; the median age of our patients was 
64.5 years. This finding confirmed previous ones. 
These tumors have low proliferative activity; most 
are ER and PR positive and have a low frequency of 
lymph node involvement.3,15 In our study, similar re-
sults were obtained, 70% of patients had negative ax-
illary lymph nodes and 80% of patients revealed HR 
positivity. Adjuvant endocrine therapy is the main 
treatment option in ER-positive tumors, while 
chemotherapy is seldom indicated.16 Most of the pa-
tients received endocrine therapy, and only three pa-
tients received chemotherapy. 

Tubular carcinoma is mostly reported in older 
patients, but some reviews have reported a median 

age between 51 years and 62 years.17,18 In our cases, 
the median age was also 51 years. The classical radi-
ological finding reveals a spicular mass that mimics 
IDC or radial scars.19 These tumors are almost HR-
positive, well-differentiated, and have low Ki-67 val-
ues. HER2 gene is generally neither overexpressed 
nor amplified.20 Lymph node positivity was reported 
in 4-17% of cases. For these reasons, most of the pa-
tients present in the early stages and are usually de-
tected by screening mammography. In our study, 
66.7% of patients were diagnosed at stage II; all of 
the patients were found HR-positive and had low Ki-
67 values. According to the most recent NCCN 
guidelines, the typical treatment for these tumors in-
cludes lumpectomy, sentinel lymph node biopsy, and 
adjuvant whole or partial breast irradiation. In pa-
tients with positive HR and no nodal involvement, 
adjuvant endocrine therapy may be avoided in case 
of tumor size up to 1 cm, should be considered for 
tumor size between 1 to 3 cm, and is recommended 
for 3 cm or larger tumors. For node-positive or 
ER/PR(-) cases, adjuvant chemotherapy is recom-
mended based on the recurrence score, such as On-
cotype Dx.13 All of our patients received endocrine 
therapy, and most of them received chemotherapy 
due to lymph node metastasis. 

Apocrine carcinoma, reported in, accounts for 1-
4% of all breast cancer cases and 0.5% of our patients 
had this subtype. It can be found in all ages but is 
more common in the postmenopausal period. It is a 
high risk-grade tumor and presents with a higher 
stage. Much more lymphovascular invasion occurs in 
this subtype than in IDC. Pure apocrine carcinomas 
are usually ER(-), and PR(-), androgen receptor (AR) 
positive, and HER2 overexpression is seen in up to 
54% of the patients.21 Similar to earlier studies, in our 
study, 75% of our patients had nodal involvement, 
and 62.5% of them were at stage III disease while 
HER2 was overexpressed in 62.5% of the cases. 
Also, most of the patients were ER or PR negative 
and had high Ki-67 values. 

Metaplastic carcinomas are a heterogeneous 
group of tumors that shows squamous and mes-
enchymal differentiation.2 Metaplastic BC comprises 
approximately 0.2-0.62% of all breast cancers, and 
0.6% of our patients had this subtype. The reported 
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median age was 47–61 years, while in our cases, it 
was 57 years. These tumors are generally in the basal-
like or triple-negative group and are poorly differen-
tiated with high Ki-67 value and p53 positivity.22-24 

Most of these tumors are node-negative but have a 
high metastatic spread potential. At the time of diag-
nosis, they tend to present with larger tumors when 
compared to IDC.22 In our study, 66.7% of the cases 
were in the basal-like group. Our metaplastic carci-
noma cases were diagnosed mostly with lymph node-
negative disease, and 44.4% of patients had tumors 
larger than 5 cm. The prognosis and treatment re-
sponse rates are poorer than triple-negative IDC, so 
once diagnosed, these patients need aggressive treat-
ment regimens, including mastectomy and/or 
chemotherapy.25,26 In our study, the majority of pa-
tients were treated with chemotherapy, and unlike 
other subtypes, three of nine patients had died. 

Medullary carcinoma is most likely to present at 
a younger age and makes up for less than 2% of BC 
cases. In our study, it accounted for 0.5% of all pa-
tients. Though about one-fourth of cases are diag-
nosed before 35 years of age, only 13% of them show 
Brest Cancer Susceptibility Gene 1(BRCA1) 
germline mutations.2,27 Most of the medullary cancer 
cases are triple-negative and may be clinically and 
radiologically confused with benign cases like fi-
broadenoma. Despite unfavorable histologic features 
like aneuploidy, high proliferative index, and triple 
negativity, the prognosis of patients is generally 
good.28,29 In a study, nearly half of medullary type BC 
patients, were in the basal-like subgroup and lymph 
node metastases were found in less than 30%.30 Con-
sistent with finding in previous studies, 37.5% of 
cases in the current study were in the basal-like sub-
group, but lymph node metastasis rate was higher 
with 62.5% of cases. Most of the cases were in stage 
II, and all patients remained under follow-up. 

LIMITATIONS Of THE STuDY 
There are some limitations to this study. It was con-
ducted with a retrospective effect. There were a lim-
ited number of patients. Pathological evaluations 
were not performed by a single pathologist, so indi-
vidual biases or lack of understanding of rare cases 
might have affected their observations. Also, inade-

quate data about familial history, risk factors, BRCA1 
and BRCA2 mutations, and tumor grades are other 
limitations. Despite these drawbacks, we elaborated 
on relatively comprehensive clinicopathologic and 
immunohistochemical features of rare breast tumors, 
in addition to evaluating treatment regimens and sur-
vival. 

 CONCLuSION 
Though various abovementioned histologic subtypes 
of BC are seen infrequently, they are still increasingly 
reported in clinical practice. In this study, we exam-
ined important features, clinical behavior, manage-
ment, and outcomes of rare BC subtypes. It is 
highlighted that this study would be very useful and 
informative for both daily clinical practice and future 
studies. It will also guide future large scale prospec-
tive meta-analyses and contribute to derive better 
timely therapeutic interventions to reduce mortality 
and morbidity worldwide, especially in women. 
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