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Histology of Luminal Breast Cancer
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Abstract
Background: Invasive breast cancer (IBC) can be categorized 
into prognostic and predictive molecular subtypes (includ-
ing luminal breast cancer) using gene expression profiling. 
Luminal IBC comprises a variety of histological subtypes with 
varying clinical and pathological features. Summary: IBC of 
no special subtype is the most common histological subtype 
in general and likewise within luminal IBC. Classical invasive 
lobular breast cancer, typically clustering into luminal sub-
group, is characterized by discohesive growth and loss of  
E-cadherin expression. Infrequent, morphologically distinct 
luminal IBC subtypes are tubular, invasive cribriform, muci-
nous, and invasive micropapillary carcinomas. Breast carci-
noma with apocrine differentiation, with characteristic ex-
pression of androgen receptor (AR), often clusters into the 
luminal AR category. Rarely, neuroendocrine neoplasms of 
the breast can be seen. IBC of the male breast usually match-
es with the luminal subtype. Key Messages: Independently 
from histological subtypes, invasive breast cancer (IBC) can 
be divided into molecular subtypes based on mRNA gene 
expression levels. Using this molecular subtyping, risk scores 
based on gene expression profiling (established for hor-
mone receptor-positive, HER2-negative IBC), grading, and 
Ki-67 index, prognosis of patients with luminal breast cancer 
and response to chemotherapy can be predicted. In routine 
diagnostics, the expression of estrogen receptor (ER) and 
progesterone receptor (PR), HER2 status, and the prolifera-
tion rate (Ki-67) are used to determine a surrogate (molecu-
lar-like) subtype. Within luminal(-like) IBC, no special sub-

type and invasive lobular breast carcinoma are the most 
common histological subtypes. Other rare histological sub-
types (e.g., tubular carcinoma) should be recognized due to 
their distinct clinical and pathological features.

© 2020 S. Karger AG, Basel

Introduction

Invasive breast cancer (IBC) comprises a wide spec-
trum of histological subtypes [1]. The most frequent sub-
group (40–80%) is named IBC of no special subtype 
(NST), formerly known as invasive ductal carcinoma [2–
5]. The second most common histological subtype is in-
vasive lobular breast carcinoma (ILBC). Besides these 2 
subtypes, several subtypes with specific histological fea-
tures exist, for example, mucinous adenocarcinoma and 
invasive micropapillary carcinoma of the breast [4]. 

Due to their prognostic and predictive relevance, the 
expression of biomarkers such as estrogen receptor (ER), 
progesterone receptor (PR), HER2 status, and the deter-
mination of the proliferation rate (Ki-67) are recom-
mended to be assessed in international and national 
guidelines [6–10]. In routine diagnostics, these 4 markers 
are evaluated using immunohistochemistry (IHC; ER, 
PR, Ki-67) and IHC and/or in situ hybridization (ISH; 
HER2 status), according to international and national 
guidelines. In order to ensure adequate marker assess-
ment, participation in internal and external quality assur-
ances is required [7, 8, 11].

Besides the morphological distinction into different 
histological subtypes, which are associated with progno-
sis, recurrence pattern, and therapy response but cannot 
sufficiently predict the underlying tumor biology, IBC 
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can be subdivided into intrinsic (molecular) subtypes 
based on mRNA gene expression levels. These molecular 
subgroups, including luminal A (40–60%) and luminal B 
IBC (20–30%) [12], were shown to have both prognostic 
(outcome without any therapy) and predictive relevance 
(e.g., response to endocrine therapy, anti-HER2 therapy, 
or chemotherapy) [13–15]. Currently, ER, PR, HER2, and 
Ki-67 status, as described above, are used to determine 
these subtypes in daily routine [16].

In this review, we will recapitulate the definition of lu-
minal IBC and summarize the histological subtypes of lu-
minal IBC.

Histology of Luminal Breast Cancer

Clinicopathological Definition of Luminal IBC  
Using IHC
According to the 13th St. Gallen International Breast 

Cancer Conference (2013) Expert Panel and the 5th edi-
tion of the WHO Classification of Tumours, Breast Tu-
mours (2019), luminal tumors are classified using an 
IHC/ISH panel including the 2 hormone receptors (HR) 
ER and PR, HER2, and Ki-67 (Table 1). All 3 luminal 
types (luminal A like; luminal B like, HER2 negative; lu-
minal B like, and HER2 positive) share a positive ER IHC. 
In contrast, PR, HER2, and Ki-67 are helpful to distin-
guish these subtypes [16, 17].

Histology and Grading of HR-Positive (Luminal-Like) 
Breast Cancer
A variety of histomorphological subtypes and grades 

can be seen in luminal(-like) breast cancer. Some display 
tubular structures with low nuclear pleomorphism, some 
grow in a solid pattern, and some exhibit high-grade nu-
clei. If breast carcinomas display a combination of strong 
ER IHC and HER2 negativity, the tumors are often of 
grade G1 or G2 but can also display G3 differentiation. 
Especially low ER-positive breast cancer are often high-
grade (G3) tumors and match with nonluminal molecu-
lar subtypes [18, 19].

IBC of No Special Type 
IBC of no special type (NST) was formerly named in-

vasive ductal carcinoma due to its resemblance to breast 
ductules in varying forms and is still recommended to be 
termed invasive ductal carcinoma not otherwise specified 
by some authors. It comprises a wide spectrum of mor-
phologies that do not display features of any special mor-
phological breast cancer type. They can grow in tubules 
with distinct lumina (ductal differentiation), trabecularly, 
or solidly with nests or cords (Fig. 1A, B). Desmoplastic 
stroma can be seen to a varying extent. Tumor nuclei may 
be pleomorphic with easily recognizable nucleoli. Necrot-
ic areas, apoptosis, and frequent mitoses can be absent or 
marked, and even metaplasia occurs in some cases [2, 20]. 
For therapy stratification, this subtype is divided into the 
molecular-like subtypes using ER, PR, HER2, Ki-67, and 
grading [17, 21–23]. ER positivity is found in 61–80% of 
IBC (Fig. 1C), and HER2 positivity in 15% [24, 25]. In HR-
positive breast cancer, up to 96% display the histological 
features of IBC NST [26]. Within the HR-positive, HER2-
negative IBC, the luminal A molecular subtype often com-
prises IBC NST G1, but it may also be of higher grade. IBC 
NST G2 tumors might match with the luminal B category 
in some cases [1]. However, grade and molecular subtype 
do not imply each other. Hence, further stratification of 
some G2 but also some G1 and G3 HR-positive, HER2-
negative tumors using Ki-67 and/or multigene expression 
analysis may be useful to uncover the biological behavior 
of the tumor, especially if further clinical or pathological 
high-risk characteristics are lacking.

Mixed IBC NST
Mixed IBC NST is composed of an IBC NST compo-

nent and a special histological subtype in 10–90% [27]. 
Hence, molecular(-like) subtyping depends on the tumor 
cell populations involved. 

Invasive Carcinoma with Neuroendocrine 
Differentiation
This subtype of IBC is described later in the chapter 

Neuroendocrine Neoplasms of the Breast.

Table 1. Definition of surrogate subtypes of luminal IBC according to 13th St. Gallen International Breast Cancer 
Conference (2013) Expert Panel and 5th edition of the WHO Classification of Tumors (2019) [16, 17]

ER PR HER2 Ki-67

Luminal A like Positive Positive Negative Low
Luminal B like

HER2 negative Positive Negative or low 
and/or high Ki-67

Negative High and/or 
PR negative or low

HER2 positive Positive Any Overexpression and/or 
amplification

Any
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Oncocytic Pattern of IBC NST
Some IBC (up to 19.7%) show oncocytic features, that 

is, they have a granular and eosinophilic cytoplasm due 
to an increased number of mitochondria. Usually, they 
display a solid growth pattern and belong predominantly 
to the luminal subtype with ER positivity in up to 78% and 
PR positivity in 62.5%. Twenty-five percent of these tu-
mors present with a positive HER2 status. Regarding clin-

ical features and prognosis, they do not differ from con-
ventional IBC NST [28–30].

Glycogen-Rich Clear Cell Pattern
This rare histological subgroup is characterized by a 

clear or finely granular cytoplasm rich in glycogen 
(Fig. 1D). The architecture, including nests and cords, is 
mostly comparable to IBC NST. However, a lobular or 

Fig. 1. Luminal-like invasive breast cancer of no special subtype (IBC NST) and rare patterns of IBC NST.  
A–C Histology of IBC NST, intermediate grade (G2): solid and tubular growth of carcinoma cells surrounded by 
stromal desmoplasia. Estrogen receptor (ER) expression is strong and homogeneous. A H&E. ×100. B H&E. ×400. 
C ER immunohistochemistry. ×200. D Glycogen-rich clear-cell pattern of IBC NST with predominantly clear 
cytoplasm due to accumulation of glycogen. D H&E. ×400. E, F Sebaceous pattern of IBC NST with typical char-
acteristics of sebaceous cells with abundant and vacuolated cytoplasm. E H&E. ×100. F H&E. ×400.
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tubular growth pattern can be detected in some cases. Cell 
borders are sharply demarcated, and the tumor cells are 
often polygonal with hyperchromatic nuclei and a typi-
cally high mitotic rate. Some of these tumors fulfill the 
criteria of luminal IBC with ER being positive in 35–62%. 
However, PR is mostly negative [31–34].

Sebaceous Pattern of IBC NST
The sebaceous pattern is a very rare differentiation in 

IBC. The characteristic tumor cells, which originate from 
breast parenchyma, display abundant vacuolated cyto-
plasm typical for sebaceous cells (Fig. 1E, F). A cutaneous 
adnexal tumor arising from sebaceous glands has to be 
excluded. Immunohistochemically, these tumors express 
adipophilin. Some IBC NST with a sebaceous pattern 
show a luminal-like subtype with ER/PR often being pos-
itive and HER2 mostly being negative [35–39].

Invasive Lobular Breast Carcinoma 
In 5–15% of IBC, a peculiar lobular growth pattern, 

which led to the term “lobular carcinoma” back in 1941, 
can be found [5, 40]. The classical invasive lobular breast 

carcinoma shows discohesive, singly dispersed – or in a so-
called single-file linear and targetoid pattern arranged – 
small- or medium-sized, mostly uniform tumor cells with 
round nuclei, inconspicuous nucleoli, and typical central 
mucoid globules and is of intermediate grade (Fig. 2A, B). 
Besides ILBC variants with solid, trabecular, alveolar, sig-
net-ring cell, histiocytoid, or apocrine differentiation, 
pleomorphic ILBC exists. These tumors display ample, eo-
sinophilic cytoplasm, large, hyperchromatic high-grade 
nuclei, and an increased mitotic activity (Fig.  2C, D). A 
characteristic feature of ILBC is the IHC loss of E-cadherin, 
a cell-cell adhesion molecule, resulting in the peculiar dis-
cohesive growth pattern. Typically, up to 100% of classic 
ILBC and its variants express ER, and 60–70% are PR pos-
itive. In general, HER2 positivity is rare in ILBC. Using 
gene expression analysis, most of ILBC cluster into the lu-
minal A molecular subgroup, less frequently into luminal 
B, and rarely into nonluminal subtypes. In pleomorphic 
and apocrine ILBC, however, ER expression levels are de-
creased, and positive HER2 status may be seen. Further-
more, the histiocytoid variant of ILBC often harbors posi-
tive androgen receptor (AR) expression, whereas the tu-

Fig. 2. Patterns of invasive lobular breast carcinoma. A, B Histology of classical invasive lobular breast carcinoma 
(ILBC), intermediate grade (G2). Discohesive tumor cells are diffusely dispersed as single cells or grow loosely in 
a linear single-file pattern. A H&E. ×100. B H&E. ×400. C, D Pleomorphic ILBC, high grade (G3) with pleomor-
phic and hyperchromatic nuclei and increased mitotic activity. C H&E. ×100. D H&E. ×400.
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mor cells are negative for ER and PR. The “Rosen triad” 
(lobular neoplasia, columnar cell change, and tubular car-
cinoma) as well as tubulolobular carcinoma, which is re-
garded as a variant of ILBC by some authors, but as a sub-
group of tubular carcinoma by other authors, are discussed 
below [5, 41–51]. 

Other Less-Frequent Histological Subtypes with 
Luminal Features

Tubular Carcinoma
The rarely (2.2%) [52] occurring tubular carcinoma of 

the breast is defined by its unique appearance showing 
well-defined glands and irregularly shaped and angular 
tubules with wide lumina in > 90% of the tumor, hence, 
mimicking nonneoplastic mammary ductules. However, 
there is only a single-cell layer of cuboidal or columnar 
neoplastic cells without evidence of basal myoepithelial 
cells. The basal nuclei typically display an oval or round 
shape and low-grade atypia. There is no marked pleomor-
phism of nuclei or necrosis; nuclei are inconspicuous. 
Only few mitoses should be counted (Fig. 3A). In most 
cases (up to 98%), tumors are well differentiated (G1); 
very rarely, they are of intermediate grade (G2). The tu-

mor stroma is ample and often shows elastosis. The out-
come of affected patients is very favorable [4, 53–57]. In-
terestingly, tubular carcinoma may be associated with co-
existing lobular neoplasia and columnar cell lesions 
(“Rosen triad”) [58]. Hence, the pathologist should search 
for small foci of lobular neoplasia or ILBC in case of tu-
bular carcinoma. Typically, there is homogeneous and 
strong ER staining [59] in tubular carcinoma with posi-
tivity of PR in 69–75%. Immunohistochemically, further 
luminal markers are positive in 86–100% (CK7/8, CK18, 
and CK19), whereas basal markers like CK5/6 and CK14 
are predominantly negative. Furthermore, HER2 is usu-
ally negative [55, 60]. Ki-67 IHC usually displays a prolif-
eration rate < 10% [61]. By IHC, hence, tubular carcinoma 
shows typically a luminal A- or luminal B-like protein 
expression [62]. Using gene expression analysis, tubular 
carcinoma clusters into the luminal breast cancer subtype 
[4].

Tubulolobular IBC, which contains growth patterns of 
both ILBC and tubular carcinoma and is typically ER/PR 
positive and HER2 negative [63], is rather a variant of tu-
bular/ductal carcinoma than of ILBC. Although mimick-
ing the ILBC growth pattern, tubulolobular IBC displays 
retained membranous staining of E-cadherin, which is 
lost in classical ILBC [64, 65]. However, it has to be noted 

Fig. 3. Rare histological subtypes of luminal breast cancer. A His-
tology of tubular carcinoma of the breast, low grade (G1). Tubular 
growth in > 90% of the tumor, no marked pleomorphism of the 
nuclei and no increased mitotic activity. H&E. ×400. B Mucinous 
carcinoma with tumor cells floating in mucin. H&E. ×400. C In-
vasive micropapillary breast carcinoma with morula-like tumor 

cell clusters surrounded by small sinus-like spaces. H&E. ×400.  
D Breast carcinoma with apocrine differentiation with granular 
eosinophilic cytoplasm. H&E. ×400. E Invasive breast cancer with 
neuroendocrine features including positivity for synaptophysin. 
H&E. ×400. F Synaptophysin immunohistochemistry. ×200.
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that the corresponding references are not mentioned in 
the 4th and 5th edition of the WHO Classification of Tu-
mours of the Breast, in which tubulolobular carcinoma 
has been grouped as a variant of ILBC. Regardless of this 
controversy, gene expression analysis has proven tran-
scriptomic similarities between tubular carcinoma and 
ILBC which might explain some particular overlap be-
tween ILBC, tubulolobular carcinoma, and tubular carci-
noma [4]. 

Invasive Cribriform Carcinoma
Another very rare (0.2–3.5%) morphological sub-

group is invasive cribriform carcinoma (ICC) of the 
breast [5, 52, 66]. If the typical pattern constitutes > 90% 
(pure ICC), the prognosis is excellent, whereas mixed 
ICC approaches survival rates similarly to IBC NST [67]. 
Surrounded by stromal desmoplasia, multiple nests of 
neoplastic epithelium with round, sharp, “Swiss cheese”-
like cutouts (so-called cribriform, fenestrated, or sieve-
like pattern) can be seen. In contrast to cribriform ductal 
carcinoma in situ, ICC is truly invasive, lacking the myo-
epithelial basal layer. Tumor cells are typically well dif-
ferentiated and uniform; there should be no marked pleo-
morphism or high mitotic activity (mostly G1 tumors). 
Within the lumina, mucin-positive secretion and also mi-
crocalcifications may be detectable. Rarely, ICC may con-
tain areas with tubular architecture (up to 50%) [68–70]. 
Furthermore, ICC is often accompanied (80%) by typi-
cally cribriform or micropapillary ductal carcinoma in 
situ of low or intermediate grade. 96% of ICC are ER pos-
itive, and most (89%) are PR positive as well, but 90–98% 
are HER2 negative. Moreover, Ki-67 expression is low [5, 
70–72].

Mucinous Adenocarcinoma of the Breast
Mucinous carcinoma (MC) (2.2–3.6% of breast carci-

nomas) is characterized by islands of neoplastic epithelial 
cells floating in extracellular mucin (Fig. 3B) [52, 73, 74]. 
Besides pure MC containing a mucinous component of  
> 90%, mixed MC also (mucinous component in 10–90%) 
exists [75, 76]. However, some authors recommend to 
term tumors with a mucinous component < 50% IBC with 
focal mucinous differentiation. Neoplastic epithelial cells 
grow in an alveolar or cribriform pattern, ribbons, and 
strands or papillary aggregates. Depending on the distri-
bution of mucin and epithelial components, growth pat-
tern, and cytology of tumor cells, MC can be divided into 
type A, type B, or type AB [77]. Nuclei in MC are mostly 
of low or intermediate grade [76], and tumors are often 
of good or moderate differentiation. However, prior stud-
ies and our own experience have shown that G3 MC exists 
in up to 9% [78]. In some cases, pure MC harbors areas 
with micropapillary features of the epithelial component. 
Within extracellular mucin, there are small clusters or 

ring-like structures of cohesive tumor cells with everted 
polarity, which can be demonstrated using epithelial 
membrane antigen IHC [79, 80]. Prognosis of pure MC 
is superior compared with IBC NST, whereas MC with a 
micropapillary component shows poorer outcome than 
conventional pure MC [79, 81]. Using IHC, ER and PR 
are typically expressed positively [79, 81]. Infrequently, 
HER2 positivity can be found [4, 82]. However, MC with 
a micropapillary pattern may be HER2 positive [79]. 
Mean percentage of Ki-67 expression was reported to be 
17% [62]. In general, MC matches with the luminal mo-
lecular-like subgroup (98%, assessed using IHC) [62] and 
the luminal molecular subgroup (microarray expression 
profiling) [4].

Invasive Micropapillary Breast Carcinoma
Micropapillary growth is defined by morula-like neo-

plastic epithelial clusters without any fibrovascular core 
(compared to papillary growth). These aggregates are 
surrounded by small sinus-like empty spaces followed by 
a delicate stromal network (“exfoliative appearance”; 
Fig. 3C). The epithelial nests are characterized by a re-
versed polarity, that is, the luminal part appears on the 
outside of the cell aggregates (“inside out”), and, mostly, 
the carcinoma is of intermediate or high grade (G2/G3). 
Pure invasive micropapillary carcinoma contains > 90% 
of this peculiar growth pattern and is found in up to 2%. 
However, up to 7.4% of IBC are reported to show some 
minor micropapillary areas. Usually, invasive micropap-
illary carcinomas show an ER- and PR-positive pheno-
type. HER2 positivity is variable. By gene expression anal-
ysis, invasive micropapillary carcinoma often matches 
with the luminal subtype. Outcome data are contro-
versial. However, increased lymphovascular invasion is 
seen in this special subtype compared to IBC NST [4, 5, 
83–90].

Breast Carcinoma with Apocrine Differentiation
In < 4% of IBC [5, 91], tumor cells display a specific 

apocrine differentiation with abundant granular eosino-
philic (type A cells), partly vacuolated cytoplasm (type B 
cells), intermediate-to-high-grade differentiation with 
large nuclei with prominent atypia including hyperchro-
matic and irregular nuclear membranes and marked nu-
cleoli in combination with positivity for the hormone re-
ceptor androgen receptor (AR) (Fig.  3D). Tumor cells 
mostly grow cohesively in small- to medium-sized nest-
ed formations with additional stromal desmoplasia and 
accompanying lymphocytic inflammatory infiltrates, es-
pecially in G3 tumors. However, ER and PR are typically 
negative; only few cases with ER/PR positivity are report-
ed. Positive HER2 status is found in 30–60%. Alterations 
in the PIK3CA/PTEN/AKT pathway are frequent. In the 
Cowden syndrome (germline mutation of PTEN), breast 
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cancer with apocrine differentiation is reported to be a 
typical finding. Using gene expression analysis, breast 
carcinoma with apocrine differentiation clusters into 
several intrinsic subtypes including luminal (ER+), 
HER2-enriched, and the molecular apocrine (synonym 
luminal AR) subgroup. The latter does not completely 
overlap with the histological subtype (breast cancer with 
apocrine differentiation) [92]. Due to the fact that the 
histological subtype with apocrine differentiation does 
not perfectly match with the molecular apocrine group 
and that other histological subtypes may show apocrine 
features as well, breast cancer with apocrine differentia-
tion was not recognized as distinct entity by the WHO 
Classification of Tumours in 2012 (in contrast to the  
latest WHO Classification of 2019) [93]. Interestingly, 
the AR-induced transcriptional program overlaps in 
parts with that induced by ER, which may explain that 
AR partly substitutes ER to induce a luminal gene expres-
sion pattern in the absence of ER/PR [94]. The findings 
regarding prognosis are reported controversially [4, 5, 
95–100]. 

Neuroendocrine Neoplasms of the Breast and Breast 
Cancer with Neuroendocrine Differentiation

Neuroendocrine Tumors 
Rarely, neuroendocrine tumors (NET) arise in the 

breast. In contrast to IBC with neuroendocrine differen-
tiation, a NET of the breast shows both distinctive histo-
morphological and marked immunohistochemical fea-
tures of neuroendocrine differentiation. Besides invasive 
solid growth in nests or trabeculae, tumor nuclei display 
a so-called salt-and-pepper chromatin. NET of the breast 
is of low or intermediate grade (G1 or G2). If there is 
high-grade neuroendocrine morphology which is im-
munohistochemically confirmed, the lesion is termed 
neuroendocrine carcinoma (NEC) of the breast (see be-
low). Expression of synaptophysin and/or chromogranin 
A should be strong and extensive in NET of the breast. 
ER and PR are usually strongly positive, whereas HER2 
is negative [101–106]. 

Neuroendocrine Carcinoma 
NEC of the breast is a rare finding. Similar to NET, 

typical neuroendocrine features have to be displayed 
both morphologically and immunohistochemically. In 
contrast to NET of the breast (low- or intermediate-
grade morphology), NEC shows exclusively high-grade 
nuclei and high mitotic activity (G3 per definition). De-
pending on the size of tumor cells, small-cell and large-
cell NECs are distinguished. HR positivity is found in 
30–100%, and HER2 is reported to be negative [103, 104, 
107–110].

Invasive Carcinoma with Neuroendocrine 
Differentiation
Ten to 30% of IBC NST harbor a partial neuroendo-

crine differentiation [111]. However, the typical distinct 
neuroendocrine histology and/or the strong IHC expres-
sion of neuroendocrine markers are not seen in complete 
manifestation but only attenuated and inhomogeneously 
(Fig. 3E, F). These carcinomas should not be mistaken for 
NET or NEC of the breast showing already histologically 
a distinct neuroendocrine differentiation [105] which is 
confirmed by strong and diffuse neuroendocrine marker 
expression using IHC. Usually, IBC NST with neuroen-
docrine differentiation harbors HR positivity, whereas 
HER2 is negative [104, 112]. Furthermore, it is catego-
rized into the luminal A and the luminal B molecular sub-
group using gene expression analysis [104, 110, 113, 114]. 
It has to be recognized that some IBC with a partial neu-
roendocrine differentiation may show a lobular or muci-
nous histological subtype [104].

IBC of the Male Breast
Less than 1% of breast cancers occur in men [115]. The 

most histological subtype is IBC NST of intermediate 
grade (G2), but papillary, lobular, or mixed growth pat-
terns as well as (rarely) G1 and G3 tumors can occur 
[116]. Typically, IBC of the male breast harbors ER and/
or PR positivity and HER2 negativity, and matches with 
luminal A subtype [117]. 

Conclusion

Luminal breast cancer, defined by gene expression 
profiling, contains a wide spectrum of histological sub-
types. Herein, the most common subgroup constitutes 
IBC NST, followed by ILBC, and its variants. However, a 
variety of special subtypes including micropapillary car-
cinoma and MC as well as breast tumors with neuroen-
docrine differentiation cluster into the luminal molecular 
subgroup.

In clinical routine, IHC expression of ER, PR, and Ki-
67 as well as HER2 status (IHC and/or ISH) are used to 
define molecular-like surrogate subtypes. This method 
can be applied even in the special histological subtypes. 

Since some luminal(-like) histological subtypes (e.g., 
tubular carcinoma) differ from IBC NST regarding clini-
cal and pathological characteristics, oncologists and pa-
thologists should be aware of these special luminal(-like) 
histological subtypes.
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